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Dynamo Driving Gear, 575 * .
Fire Engines, Motor, 488, 496 .
Dynamo Exciting, 235 * , 308.
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Manual,
Fire and
Engine.
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Flame of Fuels, Calorific Value of, 270.
Flash Boilers, 236, 308, 355, 546 .
EARLY Type, Model, Locomotive, 505*.
Flashlight Train Signals, 425.
Ebonite, Hints on Working, 122*.
Flexible Staybolts for Locomotives , 52* .
Eccentric, Method of Turning, 218 * .
Eccentric Rod , Model Undertype Compound Flying Machine, Model, 228 .
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Engine, 582* .
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Electric Battery, A Cheap, 2* .
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388 *.
.
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Electric Crane,
Four-cylinder,Model, Compound Locomotive ,
Electric Furnace, New Uses of, 172.
86 * .
Electricity from a Belt, 522.
Four-pole Dynamo, 320 *.
Electric Discharge Prints, 695.
French Locomotives on G.W.R., 536 .
Electric Launches, Model, Speed of, 259 .
Naphthalin , 511.
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Electric Launch ,Model, 183*.
Fuel, New , 56 , 475, 514.
Electric Lights, Fitting Cupboards, 543 *.
Press -peat, 324.
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Electric Locomotive Ladle, 293 * .
Furnace , Electric , New Uses of, 172 .
Electric Locomotives, 34 *, 435* .
Furnace
Lining, 221.
Electric Model Locomotives, 443*, 496 * .
Furnace, Rivet, Portable , 488.
Electric,Model, Signal, 475* , 546*
Furnace,
Steel Smelting, 462 .
Electric Model Cranes, 384, 445 *.
Electric Night- lights, 42*, 115* , 282* , 56 ) .
Electric Novelties , 479*.
WAY, C. J.,D'Arsonval
74 .
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Galvanometer
, The Late, Deprez,
256 * .
Electric Postal Vans, 98 .
Galvanometer, How to Make a Useful, 81* .
Electric Power Transmission, 248* .
Electric Railways, German, 340*, 379, 412*. Gas Burners, Improvements in , 16.
Gas Engines, Cooling Cylinders, 208 .
Electric Signalling , 242.
Electric Trains- Metropolitan Railway, 159 ; Gas Engine Design , New Principles in , 343* .
Gas Engines, 18 h.-P., 366 *.
N.E.R., 125.
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Model, 184* , 593*.
Gas Engine, Model, 20*
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Tramway Construction, 67.
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.
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Gauge, Combination , 290 *.
Electrodes , 287*.
Design for Small Steam Pump, 472* .
" Gauge " Competition, 24, 148, 96, 114, 164,
Design for Small Vertical Engine, 395 *.
Electrolyte for Battery , 67.
Design for Horizontal Model Engine, 132* .
Electro Motors, Losses in Energy, 137*, 188 .
192, 212, 288, 302, 360 .
Electro
-Motors
and
Fire
Insurances,
158
.
Gauges,
Surface, Two, 76 *.
Detachable Cycle Motor, 247 * .
Electro-Motors, 47 *, 148*, 188, 250 * , 444*, Gauge, Universal, Angle, 484 *.
Detecting Bad Welds, 570 .
Atlantić " Type Locomotive, 197* .
G.C.R."
.
*
529
*,
455
503,
162.
10DieselEngine
G.C.R. Locomotives, 165 .
Dignity and Test,
Impudence,"
A New Version , Electro -Motors, Testing Small, 148* .
Electro-Photographs of Experiments with Gearing, Spiral, 497.
180 .
Tesla High-frequency Discharges, 463 *. Gear, Worm , New , 499.
Dining Cars, New , on G.W.R., 52.
German Atlantic Liner, 464 .
Electro-plating Models, 310.
Dipping Wire Lubricator, 58 *
Germany, Junior Institution of Engineers, in
Electrotyping, Simple Method of, 422* , 484.
Direct-coupled Engine and Dynamo, 71* .
291*, 316 * , 340 *, 366 , 388* , 412 *, 435 *
Emery Wheels, 441* , 584 *.
Tesla Coil, 393* .
Discharger
Energy Losses in Electro-Motors, 137 , 188.
459* , 484
Discharges for
from Tesla Coil, 393* .

Colliery Exhibition , 98.
Colliery Tram -coupling Shackle, 268* .
Colonial Reader's Models, 182*, 225* .
Combination Gauge, 290 *.
Combination Lamp Holder and Socket, 227*
Combined Shocking and Sparking Coil, 538 * .
Commutators , Built-up, Constructing, 507 *.
Competitions, 19, 24, 43, 48, 67, 77, 96 , 114 ,
120 , 164, 168, 171, 192, 212 , 218 , 252,
264, 288, 302, 310, 360 , 384, 408 , 431,
432, 456 .
Compounding as Applied to Model Locomotives, 84* , 105* , 200 * .
Compound Locomotives - Austrian State Rail
323*, 418* ; L.N.W., 165, 235, 283,
way,
401 ;Mallet, 204*,Midland three -cylinder,
180 * ; Four-cylinder Atlantic," 388* ;
Paris -Orleans, four-cylinder, 509
Compound Model Locomotives, 85 *, 105*,
113* ,
Compound Model Steam Engines, 299 *, 361*,
582* .
Compound Steam Engines, 5 *, 71* , 164, 415 .
Condenser and Air Pump in Compound and
other Engines, 415 .
Condenser
for Spark Coil, 266 *.
Conic Bichromate Battery, 479* .
Connecting-rods, Oil Cups for, 212.
Construction of Built-up Commutators , 507*
Construction of Model Alternators , 14* , 89*
254*, 326, 4170, 499, 512*, 522, 562 *,
S72 .
Contact Switch, Model Electric, 446 *.
Continental Locomotives , 181, 322* , 344,
389* , 418 *, 509 * , 536 .
Contractor's Model Locomotive, 119.
Converter, Model Rotary, 250 *.
Co-operative Society, Model Engineers', 143,
311.
Copper Alloys, Tempering, 350. '
Coppering Steel or Iron , 564.
Corundum Wheels , Grinding with , 584* .
Couplings, Automatic, 554 .
Coupling Shackle, Colliery Tram , 268 *.
Crane Accident,
227.
Cranes,
Electric50-ton , 228 * ; Runway,
317 * ; Travelling, 318*.
Cranes, Model Electric , 384, 445 *.
Cranes, Model Steam Travelling, 252*, 348* ,
431*.
Crank Axle, L.N.W.R.Locomotive,564*, 566 *.
Crank pin and Splasher Arrangements , N.E.R.,
200 * .
Crankshaft, Built-up, Model Locomotive,
159 *.
CreweWorks, Productions of, 12*.
Cruiser (see Battleships).
Cunard Liner, New , 172.
Cupboards, Fitting with Electric Light, 543* .
Curves for Designers, 407 .
Curves, Magnetisation , 89*, 271* , 273*, 616.
Cut-meter , Warner, 363* .
Cutter, Boring an Adjustable, 28 *.
Cutting Discs of Sheet Iron , 388 * .
Cutting Keyways in the Lathe, 195*
*.
580 Holes,
Model,
Cutting Machine,
Cutting
Square and
Angular
31*, 185*
Cycle Decoration , Novel, 139 * .
Cycle Motoi Castings, 383*.
Cycle Motor, Detachable, 247* .
Cycle Tyre, Outer Cover, 215.
Cylinders , Boring ,with Ratchet Brace , 170 *.
259*. , 223*.
Double-acting,
Cylinder,
Cylinders Model,
and Motion
for Model L.Y.R.
Cylinder Shop, N.E.R.Works, 468 *.
Cylindrical Copper Lap, 554*.
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Lamp, Spirit, Vaporising, 426 * .
173*, 196 *, 221*, 244*.
Landscape Modelling, Artificial, 111* .
Locotype, Model, Boiler Design , 178 *.
Largest Ship in the World , 78.
Largest and Smallest Locos on Caledonian London Naval Volunteers, 55 *.
Long Tunnel, 64.
181* .of Model Yachts , 202 *.
Railway,
“ Loop the Loop " Miniature, 516 *,
Resistance
Lateral
Latest in Engineering, 4, 29*, 52*, 78*, 100, Loud -speaking Telephones, 308, 331*, 379.
124 *, 151, 172, 196 , 220, 247 *, 268 *, 363 *, L.T. & S.R.New Bridge, 100.
Lubricants , 555
438*, 488, 511, 535 *, 557*, 605* .
Lathe, Adapting Drill Chucks, 44, 557 *, Lubricating Lathe Work , 27 *.
Lubricating Model Engines, 57 *, 523.
( 05 * .
Lug, Model Double-standing , Design , 60 * .
Lathe, Adjustable Drip Can , 27* .
Paint, 35 .
Luminous
Lathe Bench
, 530 * . Attachment, 267 * .
L. & Y.R. Locomotives, 221 , 276 * ,
Cam -Cutting
Lathe,
Coach Model,85 * .
Passenger
Y.R.
&
L.
Lathe Carrier, 579 *.
Lathe Centre Tester, 579 *.
Lathe Chuck, and Milling Head, 242 *.
Vice,
195 * . Holes, 434 *. MACHIN
in ,Small
Keyways
Cutting
Lathe,
ahon
ing and
e, Drill
Francis Edward, The
, 482*.
MacmE
Tapping
Lath
late,
138.
Lathe,MillingSpindles, 56*, 162*, 416* .
Magazine Arc Lamp, New , 196 , 302.
Lathe, Overhead Gear, 530 * .
Magnetic Engine Testing Brake, 340 * .
Lathe Poppet, Design for Small, 99 *.
tion Curves , 89*, 271 , 273*, 616.
Lathes, 23*, 43* , 80*, 377*, 386 *, 431, 551, Magnetisa
" Mallet " Compound Locomotive, Baltimore
610 .
& Ohio Railroad , 204 *.
in , 28. Springs, 146 * ; Manchester
Lathe,
Lathe, TurningGlass
Winding Resistance
Type Dynamos, 25*, 289*, 352* .
Mandrel for Turning an Eccentric, 218 *.
Lathe, Testing Work in , 146 * .
Press
Mandrel
, 263.
Lathe Workers, Hint for, 522.
HACK -SAW Wrinkle,51,
Mandrel Stand, 314 * .
Hammer, Power, Working Model, 36 *. Launches,Model Electric, Speed of,259.
e
36 .
Bronzes,
Manganes
Hammer , Steam , 3 -ton, 372* .
Launch,
Model, Electric,
183*.
Launch , Model,
Engine and
Boiler , 82 * .
Man o' War, Model, 145*.
Hammer, Steam ,Model, 5 *.
Marconi's
Wireless
Telegraphic Apparatus,
Launch , PetrolMotor, 604 *.
Hammer, Wedge, 603.
119
L.B. & S.C.R.Express Loco . Design , 115 .
Hand-warming Apparatus, 522 , 594.
Hanover LocomotiveWorks, 388 .
Marine
Engineering,
378.
Casting, 122* .
Mould forPractice,
Clams,
Lead
Lessons
in Workshop
8*, 31*, 126 , Marine Engine, Model, 313*.
Hard Soldering Fluid , 479*, 482.
Marine Engines, Petrol, 359*, 488 , 604 *
Head Lights, Railway, 79 * , 96, 108 .
152* , 185*, 411* , 584 *.
Measuring Instruments , Electrical, 65 *, 227 * ,
Heliograph , Design for, 206 * .
Life-boat, Experimental Motor, 439 ".
409 *, 503, 520 * .
Life
of
TramwayWheels
and
Brakes,
266
.
Heliography, 308.
Measuring Speed of Cutting Tools, 363* .
Lighthouse , A New , 403.
Helium
,
593
g Wireless Waves , 139.
Measurin
ound
nes
Engi , 71* .
High- speed Comp
Lighting Plant, Electric , 553*.
Medical Coil, 599 * .
Railways,
435*,
*.
High
459Vertical
-speed Electric
56 .
as Fuel,for.G.C.R.
Lignite
High
-speed
Reversing
Engine
and
Link
Motion
and
G.N.R.
LocoMending
Broken Lamps,219*.
High Speeds on Railways, 20, 435* , $33.
Metal-cutting Circular Saws, Making, 50 * .
motives, 198 *.
for Bearings, 5.
Metal,
White,
Liquid Fuel Burner, New , 268 .
Boiler, 209*.
Meters, Volt and Ampere, 65 * , 227 *, 409* .
Live Rail System , 466 .
Hints on Apprenticeship , 308.
Metric
System
,
432, 474, 522.
L.N.W.R , Balanceri Crank Axle , 564 * .
History of the Anchor, 30.
Midland, Model Locomotives , 1 *, 39 *, 572* .
L.N.W.R. Boiler Shop, 565 * .
H.M.S. Buzzard, 55 * .
Mileage, 510 .
Railway
Midland
ation
.
nt
, 28 .
L.N.W.R Electrific
Holding Small Drills, Attachme for, 434* .
Railway,
279 , 365,
510 . Compound ,
Home-made Drilling Machines, 146 *, 338*, L.N.W.R
567* . d, 165, 283, Mileage,
Forging Press,
L.N.W.R.. Locomoti
ves— Compoun
Tandem
Model,
Engine,
Mill
555 * .
361* .
401 ; New , 113 ; " Nipper, 12* ,
Lathes, 43*, 80 *, 386 *.
Home-made
re Meter, 557 *.
Horizontal Steam Engines, Model, 20*, 49
510 .Notes on , 12 *, 113* , Milliampe
L.N.W.R.Mileage,
ve Practice,
129*, 131 , 132*, 156 * , 169 , 188 , 216 * Locomoti
Milling Head for Lathe, 242 * .
, 56 * , 162*, 416 *.
Spindles
Milling
180 * ves
, 204 *, 276 *ican
279 *, 361*. 374 *, 487 *, 609 *.
418 *, 509* .
Locomoti
— Amer , 322*, , 180
* , 342, 353* ; Milling Steam Ports ,'527.
Horse -power ofPetrolMotors ,212.
“ Atlantic ” Type, 23, 165, 173 *, 351, Mineral Oil in India , Production of, 176 .
How I Made MyDynamo , 53* .
“ Loop the Loop," 516 *.
How to Make a UsefulGalvanometer , 81 * .
181,
State,
418 *n ;, Miniature
388*
; Austrian
371*, 468*
Miniature Motor Car, 337* .
* ; 323*,
Caledonia
Building,
, 564
How to Make a Wimshurst Machine, 465 *.
181* ; Chimney, Caps on, 13 ; Compound , Miniature Screw -jack , 446* .
How to Turn Glass in Lathe, 28.
165, 180 *, 204*, 235, 283, 305, 323*, Miniature Tools, 334 *.
Hydrometer , Cheap, 171*.
401, 418 *, 509* ; Continental, 181, 322* , Model Engineer " Locomotive, 92* , 115 ,
344, 389*, 418 *, 509*, 536 ; Egypt, 233 ;
408 , 528 .
Electric , 34 *, 294* , 435 *, 459 * ; Flexible Modelling, Artificial Landscape , 111* .
R Electric
ICEIncandes
-BREAKE
forfrom
Canada,
488.506 . , 27.
cent
Stay Bolt, 52* ; Fuel, 514 ; French Modelling “ Atlantic ” Type Locomotives,
Diagrams
a Lamps,
PetrolMotor
Indicator
173*, 196 *,for221Beginners,
G.W.R.,
536 ;, Gasworks,
, 244 *.
165 ; G.N.R.
23, 173*, 535*
351,; G.C.R.,
558 * ; Model-making
18 * , 252 *, 374* .
Inertia Transmitter , 546 *.
Installation , Electrical, 7 * .
570 *.
, 344 ; L.B.
Jungfrau
;
536
II,
G.W.R.,
Insulating Washers, Moulding, 352*.
& S.C., 115 Link Motion, 198 * ; L.N.W., Models in Engineering, Tribute to Use of, 17 .
12 *, 23, 165, 235 , 283, 305 , 353, 401 ; Motion and Cylinders for Model L.Y.R., 223* .
Iron Moulds, Coating, 315.
LY.R., 221* ; Mallet, 204* ; Midland, Motor Boats, 4, 604 *.
Iron Ore, Discovery of, 27.
180 * ; N.E.R., 199 * , 204 * ; Relic , 66 ; Motor Car, Miniature, 337 *.
Iron Pyrites, 362.
Paris -Orleans, 509* ; Petrol, 78, 136* ; Motor Car,Model,614 *.
Iron , Rusting of, 281.
Prussian State, 509 * ; Schmidt's Super- Motor Car Radiators, 28.
Steam
and of,
Isolating
277. Stop -valve, Combined ,
Iron , Swelling
heater, 509* ; S.E. & C.R., 511 ; Single, Motor Car Speed Indicator, 609.
Position of, 14 ; Slide-valve, New , 451 ; Motor Car Works (D. Napier & Sons), 20.
247 * .
Tank , 511 ; Testing, 4, 304 . Types , Motor Coach , Railway, New , 364.
IG for Drilling Balls , 557* .
Classification of, 533, 559, 580 : Wear and Motor Cycle, Detachable, 247 * .
Joy ;s Valve Gear, Model, 487* .
Motors -- Electro, 47 *, 137*, 148 *, 1* 8 *, 2.0*,
Tear of, 43 ; Works, 371 * , 468 ", 554* .
344.75, 122 , Locomotives,Model— " Atlantic " Type,498* ;
Railway, 20,
Electricn Rack
JungfrauInstitutio
444*, 45 , 503. 529 *.
of Engineers,
junior
Caledonian , 158*, 168, 334 * ; Castings, Motor Fire Engine, 488.
144, 291*. 316*, 340*, 366 *, 388*, 412*,
47, 239* ; Clockwork , 1* , 311* ; Com- Motor Lifeboat, Experimental, 439 *.
435 *, 459 *, 484 *, 508, 554, 578.
pound, 85* , 105*, 113* ; Compounding Motor, Model Electric Locomotive, 444 *
Applied to , 84*, 105 * ; Contractors, 119 ; Motors, Alternating, 503.
ys
592*
g
.
Dynamo,
APP
Keywa ,, Cuttin in the Lathe, 195 * .
Design for Powerful, 282* , 331, 354, 379, Motors,Marine, * , 359, 48.
KA
New , 315.
450 *, 523 ; “ Dunalastair ," Some Parts Motor Omnibus, 310
Railway,Midland, 4 .
Kiel Torpedo Harbour, 178 .
and Tools, 307 * ; Early Type, 505* ; Motors,
Knocking in PetrolMotors, 44.
Electric, 496 * ; Fittings, 307*, 359* . Motor, Reversing Magneto, 207 *.
; Im Motor Vehicles , Number, 162.
., 222* ; G.W.R. 334 *, 605 d,
G.N.Rments
in Small, 282 ; Midlan 1 Motor ,War, Working Model, 154 *.
prove
ic Locomotive, 293*. tic
, Electr
LADLEÉlectr
ic - Arc,
39* , 572* ; " ModelEngineer," 92* , 115* , Mould for Casting Lead Clams, 122*
196, 302 ; Automa
Lamps,
ng for Models, 458 *
y Examining,
528 ; N.E.R., 199 * , 351* ; Regulator Moulding
Extinguishing,nts365 ; Batter
Designs, 328 *, 375 , 391*, 423*, 616 * ; Mouldi Insulating Washers, 352* .
Filame , Improvements, 603.
“ Reikie " Compound , 113* ; Simple, 119, M.R. Compound Express Locomotive, 180*.
Manufacture of, 506 ; Mending, 219 ;
Multitubular Model Vertical Boiler , Tou * .
121* , 130 *, 403* , 503, 590 * .
Nernst, 510 ; Pocket Flash, 263*.

Glass, How to Turn in Lathe, 28 .
Gliding
252. " Atlantic,” Type, 23,
G.N.R. Boat,
Locomotives,
.
173
*
G.N.R. Locomotive,
Feed Water
DesignHeater,
, 222* .558 .
G.N.R. Model, Locomotive
G.N.R. Walschaert Valve Gear, 438 * .
Governing of Steam Turbines, 537* .
Gramaphone Accessories, 598 .
Grease Remover, 619 .
527.Wheels, 441*, 584*,
Twist
Grinder,
Emery
andDrill,
Grindstones
600 .
Grinding Tool, 68 .
Growth of Telegraphy, 19 .
151.
Gun , Rexer Machine,
Guns, Heavy , Bronze for, 304.
ve Testives,
536 .t, 4.
ng Plan
R. French
Locomoti
G.W.R.
Locomoti
G.W.
G.W.R. Locomotive , New Express, II.
G.W.R.Mileage, 510 .
. 113.
243.488
-stop Runs,
G.W.R.Non
ves,
Locomoti
" Class113,
“ County
G.W.R.
Dining
G.W.R.New
SmallCars,
Model,
Scale52.Loco., 334 *.
G.W.R.
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Screw Clamp, Patent, 431*.
Prussian State Railway Locomotive, 509 * .
Fuel, 511.
NAPHTHALIN
Narrow Gauge, 2.& Y.R. Locomotive, Pump, Force, Position in Model Locomotive, Screw -cutting Bench Lathe, 23*.
210 .
276 * .
Screwdrivers, Notes on , 410 *.
Screw -jack, Miniature, 446*.
Laboratory, Teddington Pumping Engine Relic, 256.
National
508 . Physical
Pump, Model, for Horizontal Engine, 374 * .
Screw -plate, Adjustable , 339*.
N.E.R.Boiler Shop , 471*:
Pump, Model Steam , 321*, 420 *, 472 .
Screw -plates, Removing Pieces ofMetal, 76 .
N.E.R. Brass Foundry, 469*.
Screws, Small,Making, 171.
Pump, Oil, Rotary , 315 *.
N.E.R. Cylinder Shop , 468 * .
Scribing Blocks, 3*, 377*, 435 *, 532 *.
Pump, Undertype Engine, 299*.
Pyramidal
Calculating
Pile,
Units,
125.
Sculptor, Carver and , Mechanical, 364* .
181.
Trains,
N.E.R. Electric
N.E.R.Locomotives, 199* , 204* .
Pyrophoric Alloys, 203.
Searchlight, Model, 425 " .
|
N.E.R. Locomotive Works, 372*, 468* .
S.E. & C.R. Tank Locomotives , 511.
N.E.R. Mileage, 510 .
Sefton Model Steamer Club , 379, 440 .
'
*,
93
,
69
*,
45
QUERIES
Replies
N.E.R. Model Locomotive, 351* .
117 *, 140and
, 166
, 189 , 213 , 236 *, 260 * Secondary Coils, 110 *, 177 * .
New Catalogues and Lists , 23, 47 * , 71* , 119 ,
284 *, 302 *, 332* , 356 *, 380*, 404 * 427 * Sheet Iron Cutter, 388* .
167, 191, 215 , 239 , 263 *, 287, 335, 359,
451 , 476 *, 499 , 523* ,,547*, 573*, 595*, Shocking Coils, 201*, 335, 538*. 577 *.
383, 431* , 479, 503, 527, 551, 575, 599* ,
617 * .
Sight- feed Lubricator, 58* .
Signalling, Electric, 242.
619.
Flashlight, 425 .
Signals,
of the
119, 143 ,, RACING
Trade,
News191*,
7! ",310*
47*:
Signalling, Model Electric, 475* , 546 *.
, 129, 130, 200, 516, 558 .
, 263,
287*,
RadiumYacht,Model,520*.
215,
239 *23*,
, 334 *
Signals, Scale Model Railway, 215.
359 *, 383* , 407, 431*, 455*, 479* , 503, | Railway Bridge, New , 100.
Railway, Electric, Elberfeld Overhead, 340*. Simplex Dynamo,601* .
527, 551, 575, 598 , 619.
New York Central
Electric Locomotive, 34 * . Railway, Electric Rack , 344.
Single-Coil Dynamos, 47*, 74 * .
Single Locomotive, Position of, 14 .
Railway, First Parliamentary, 322.
Nightlight, Electric ,42*, 115*, 282*, 560* .
Railway, Harrow and Uxbridge, Opening, 78. Single, Model, Express Locomotive, 84* .
Non -stop Run on G.W.R., 113, 243, 488.
Skeleton Models of Warships , 303.
Notes on Locomotive Practice , 12 * , 113* , Railway Head Lights, 79* , 96, 108 .
Railway Mileage, 279, 365,510 .
276 *, 322", 418 * , 509 * .
Slide-valve, Locomotive, New , 451.
* , 204, *,
Novel180Vessel
252.
Railway Motor Coach , New , 364.
Slide-valve, Model, 494 ".
Slotting Tool, 315 * .
Railway Motors, Midland, 4.
Smallest
WorkingModel, 38 .
256
.
,
Indian
New
Railway,
17*
Model,
,
Steamshi
OCEAN
p
Oil- cups for Connecti
Railway Passenger Coach, L.Y.R., 385 *.
S.M.E. Medallists and Their Work , 65 *.
ng Rods, 212.
Oil Burner , 511 .
Railway Signalling, Electrical, 242.
| Smoke Prevention , 38 .
Railways, Electric ,German , 340 *, 379, 412 *. Society of Model Engineers, 2 , 26, 50, 78 *, 98,
Oil Lamp, Safety, Competition , 120.
Oil Pump, Rotary, 315 *.
Railways, High Speeds on, 20, 435 , 459 *.
170 , 194, 218, 242, 266 , 290, 314, 338,
Oil Tube for Tesla Coil, 177* .
Railways,Model --Advertisement Tablets, 383;
362, 386 , 410, 434,458,482, 504, 506 , 528 ,
Oil Tank, Large, 100.
Scale
Signals,
215
;
Mouldings
for,
458*
;
530
, 554, 578, 602, 620 .
Oldest Steam Vessel, 125 .
Russian , 329 ; Woodcote Cottage, 443 * . Soldering Fine Wire, Handy Method , 314 *.
Soldering Fluid , Hard , 482.
Omnibus,Motor, New , 315.
Railways, Vacuum Cleaning on , 542.
Opening ofHarrow & Uxbridge Railway, 78. Railway Wagon Brakes , 194.
Soldering Flux, 458, 556.
Oscillations and Waves, Electric, Experiments Railway Wagons,Model, 18 * , 73* , 275* . 335* , Sound Deadening on Berlin Elevated Railway,
88.
on , 110 , 177 *, 393 *, 492* .
446 * , 447* .
Oscillating Model Horizontal Engine, 355 *.
Railway Wagon Wheels, Method of Making , South American Reader's Model Atlantic
296 * .
Overhead Electric Railway, 340 *, 412*.
Type Locomotive, 498 * .
Ratchet Brace, Boring Cylinders with , 170 *. South Wales Institution of Engineers, 179.
Overhead Gear for Lathe, 530 * .
Overtype Dynamos, 7* !35 320 *, 553*.
RatchetWrench , 531* .
Spark Coils, 225* , 265*, 496* , 538*, 599*.
Speed of Model Electric Launches , 259.
Recessing
Tools,
315 * .
PADDLE Steamers, Model, 30*,97*.
RecordMotor
Run,
109 .
Speed Record , Turbine Steamers, 400 .
Regulators, Model Locomotive, Designs for, SpiralGearing, 497.
Luminous,
35.
Paint,
Paper Yacht, 580.
328 * , 375 *, 391* , 423* , 616 * .
SpiralSprings, The Largest, 10 .
Regulator Switch for Model Electric Loco- Split Collet, Simple, 434*
Paris-Orleans Railway, Four-cylinder Com
pound Locomotive, 509 * .
motive , 444 *
Square and Angular Holes, Cutting, 31%.
Paraffin Motors, 604 *.
“ Reikie " Model Compound Loco., 113* .
Square, Adjustable Tee, 171*.
Passenger Coaches, Model, 385*, 401", 447 * . Relic of Birmingham , 256 .
Steam Engines, Compound, 5 *, 71 , 164, 299*,
Paten ted Articles, Making, 120.
Removing Pieces of Metal from Screw -plates ,
415, 582* .
Patents Act, New , 305, 312.
76 .
Steam Engines, Model, Castings, 527
Peat Gas, Possibilities of, 30 ..
Resistance Board, 538 *.
Steam Engines, Model - Compound , 299*,
PermanentWay, Model, 598 *.
for Electric Locomotive, 444* .
361", 582 * ; Double-acting, 259* ; Hori
Petrol Engines, 26, 100, 359*, 488, 511, 604*. Resistance
Resistance Springs , Winding, 146 * .
zontal, 20 * ,49*, 129 *, 131*, 132* , 156 * ,
Petroleum Briquettes, 17.
Resistance, Variable,615*.
169 , 188* , 216 * 279 *, 361*, 374* , 487 * ,
Petrol Fire Engine, 496 .
Reversing Engine, Small High-speed , 209* :
609 ; Lubricating, 57*, 523 ; Marine,
Petrol Locomotives, 78, 136 *.
ReversingMagneto Dynamo or Motor , 207*.
313* ; Oscillating, 355 * ; Testing, 54,
PetrolMotor Exhaust Box, 172.
Reversing Switch , 446 *.
116, 165, 168 ; Undertype, 299 *, 582* ;
PetrolMotor, Indicator Diagrams from , 47 .
Revolution Counter, 227 * .
Vertical, 131*, 209 *, 304 *, 378 *, 395*
Rexer Machine Gun, 151.
PetrolMotors, Air -cooling for, 41.
120* , 457*, 494 * , 514 * , 570*.
Rheostat, Water-cooled, 172.
PetrolMotors, Horse -power of, 212.
Steamer Competition , 168, 288, 384 .
PetrolMotors, Knocking in , 44.
Rivet Die, Simple, 99* .
Steamer, Fire and Salvage, 392.
PetrolMotor Run , 1o9.
Steamer , Model, Club , 379 .
Rivet Furnace, Portable, 488.
Rivet Snap , How to Make, 51*:
Phonograph Accessories, 598.
Steamer, Model, Spirit Lamp, 426 * .
Rocking Lever and Valve Spindle for M.E. Steamer, Oldest, 125.
Phosphor Tin , 458.
Photographs, Electros, of Experiments with
Steamers , Fast, 108 , 235 .
Loco ., Alternative Arrangement, 92*.
Steamers,Model Turbine, 264 .
Tesla High - frequency Discharges, 463* . Roller Attachment for T -squares, 497 .
Pipe Covering, 403.
*, 259 * ,
Steamers, Model, 17*, 39* 40 *, 72, 9776,25
Roller Bearings, 206 .
*.
250
Model,
Converter,
324 " , 426 *.
Rotary
Pistons, Putting, in Place , 219.
Steamer Speed Record , 2. 424.
.
*
315
Pump,
Oil
Rotary
Planing Machines, 125, 302*.
Rubber Tyres , 53:
Steamers, Turbine, New , 365.
Pontoon Dock , Model, 497*
Russian ModelRailway , 329 .
Poppett, Lathe, Design for Small, 99* .
| Steam Hammer, Model, 5 *.
Portable Electric Batteries, 327 *, 611* .
Russian Railways, 26 .
Steam Hammer , 3-ton , 372 *.
Steam Jackets, 164.
Rusting of Iron , 281.
Portsmouth Dockyard , S.M.E.'s 'Visit, 78*.
1 Steam
- jacketing, Value of, 8 .
Rusty Bolts, Removing, 564.
Postal Vans, Electric , 98 .
Steam joints, Cement, 315.
PowerfulModelLocomotive, Design for, 282*,
Meter, 269* :
Steam
331, 354 , 379, 450 * , 523 .
115 *
SADDLE
ve,269.
Steam Plant,Model, 420* .
Safety for
fromM.E.
the Locomoti
Live Wire,
Power Hammer , Working Model, 36 *.
Steam Ports, Milling, 527.
Practical Letters
from our Readers, 44 67 *, Safety Oil Lamp Competition , 120 .
92* , 115 *, 139*, 165, 188 *, 209* , 235 * Sail Carrying Capacity of Model Yachts,249*. Steam Pumping Engine, oid ,256 .
259*, 282* , 305 , 329*, 353* , 378, 401 Sailing Boats , 44, 182*.
Steam Pumps,Model, 321* , 420 * , 472 *.
425 450 * , 474 , 498*, 522, 546 *, 571* Sailing Brig,Model, 433*.
Steamships, Atlantic, Cunard , 464 ; Baltic, The
593 *, 616 *
Largest, 78 ; German , 464.
Sailing Ships, Model, Design , 60 * .
Steam Stop and Isolating Valve, Combined ,
Precursor," L.N.W. Express Locomotive, Sailing Yachts, Model, 280 *, 301*, 520 *.
247 * .
Exchange,
12 .
360.
Advice,
Sale and
Press-peat Fuel, 324 .
Schmidt Superheater Applied to Locomotives, Steam Supply , 354.
Travelling Cranes, Model, 252*, 348 *.
509
Steam
*.
Prevention , Smoke, 38.
Primus Burners Applied to N.E.R. Model Schoolboy Answers to Examination Papers, Steam Turbines, 29 , 124 *, 144.
Locomotive, 199*.
499.
Steam Turbines,Governing, 537 *.
Steam Yacht , Model, 230 * .
Prints, Electric Di charge, 605.
Schoolboy's Model T.B.D., 67 * .
School
Propellers, Reversing , 310 * , 311*, 359 *.
master's Models, 129 *.
Steel, Case Hardening, 52 .
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Steel Floating Dock , 364 .
Steel Furnace, Electric Charging Machine,
295 * .
Steel Smelting Furnace, 462.
Gear ,Model Yachts, 474 * .
Steering
Stocks and
Dies, 195*.
Storage Battery Locomotives for Switch
Yards, 125 .
Storage Cell, New Edison , 272.
Street Lighting, Berlin , 609.
Stuffing -box Grease Lubricator, 58 *.
Submarines, New , 496 , 511, 591.
Summer Meeting in Germany of the J.I.E.,
291 , 316*, 340 *, 360*, 388*, 412* , 435*,
459* , 484 *
Superheater, Model Undertype Compound
Engine, 582 *.
Superheater, Schmidt's, 509* .
Surface Gauges, Two, 76 * .
Surface Plates, Small, 287.
Suspension Ferry, A New , 7 .
Swelling of Iron , 277 .
Switchboard and Testing Table, 518 * .
Switch, Contact, Model Electric, 446* .
Switch for Shocking Coil, 201* :
Switch, Regulator, for Électric Locomotive
444 *.
Switch, Reversing, 446 * .

TANDEM
361* ., Model, Compound Mill Engine,
Tapping and Drilling Small Holes in Lathe,
434 *
Technical Classes, 528.
Tee-square, Adjustable, 171*.
Tee-squares, Roller Attachment, 497.
Telegraph Tape Machine, 138 .
Telegraphy, Growth of, 19.
Telephone, Communicating Sketches by, 219.
Telephone Service , New , 277 .
Telephones, Loud -speaking, 308, 331*, 379.
Telephone Transmitter, 546 * .
Tempering Copper Alloys, 350 .
Tesla Coil, Discharger, 393*, 463* .
Tesla Coils for X -Ray Work, 593*.
Tesla Coils , 110 * , 177 *, 492 * .
Tesla High -frequency Discharges, Electro
Photographs of Experiments , 643* .
Testing Brake, Magnetic Engine, 340 * .
54, 116 , 165,
Testing
168 .Model Steam Engines,
Testing Plant,G.W.R. Locomotives, 4 .
Testing Small Electro Motors, 148* .
Testing Table , 518* .
Thermo Electricity, 368 * .
Thorneycroft's Works, 67.
Three-cylinder, Compound Express M.R.
Locomotive , 180 *
ToolCupboard , Handy, 339 *.
ToolGrinding,68 , 441* , 527.
Tools -- Boring Cutter, 28 * ; Calipers, 411* ;
Chucks, 44, 242*, 377 * ; Collett, 434 * :
Copper Lap, 555* ; Carrier,579* ; Duilling Machines, 146*, 338 *, 558* ; Drilling
Spindle , 587* ; Ebonite Disc Cutter, 123 * ;
Gauges, 76 * , 290* , 484 ; Grindstoncs,
441 , 584* ; Jig for Driling Balls, 557*
Mandrel Press , 263 ; Mandrels , 218 *
314 * ; Milling Spindle , 56 *, 162*, 416 *
*Miniature, 334* ; Overhead Gear, 530 *

Planing Machine, 125, 302* ; Ratchet | Viscometer . 59* .
Wrench , 531 ; Recessing, 315 * ; Rivet Volt and Ampere Meters, 65*, 227*, 409 *.
Snaps, 51* , 99* ; Screw - clamp, 431*
Screwdrivers, 410 * ; Sciew -plate, 339 * WAGON Axle Boxes, Model, 444 *.
Scribing Blocks, 3*, 377* , 435 *, 532 *
Wagon Brakes, Railway , 194 .
Sheet Iron Disc Cutter, 388* ; Slotting, Wagon, Model, Goods, 18*
, 73*, 275 , 335 * ,
375 * ; Stocks and Dies, 195* ; Surface
446
*,
Valve Gear, 388* , 438* .
Gauge, 76 * ; Screw - jack , Miniature, Walschaert447*:
446 * ;' Trammels , 556* ; Tube Clamp, Warming , Hand, Apparatus, 522, 591.
507* ; Twist Drill Grinder , 527 ; Vices, War Motoi , Working Model, 154.*
,411* , 482* , 603 *.
Warner Cut-meter, 363*.
Tools , Cutting, Measuring Speed of, 363* .
Warships (See Batileships).
Warships, Engines for, 221.
Torpedo Boat Destroyer, Model,67* ?
Torpedo Boat Destroyers, 327, 459.
Warships, Skeleton Models, 303.
Torpedo Boats , too, 278 .
Waste HeatEngine, 233 * , 306 .
Water-cooled Rheostat, 172 .
Torpedo Boats, Model, 483* .
Torpedoes, 547.
Water Motor Driven by Dynamo, 241 .
Track , Experimental for High -speed Electric Water-tube Boilers for the Navy, 172, 220.
Locomotives, 435* :
Wear and Tear of Locomotives, 43.
Traction Engine, Model, 131 .
Well-designed Model HorizontalEngine, 216 *.
Traction Engine Wheels, Model, 191*.
Wheels, Model Traction Engine, 191*.
Trade Prize Competition , 310.
Wheels, Railway Wagon , Method of Making,
Training Ship , Buzzard . 55* .
296 * .
Wheels, Tramway, Life of, 266.
Tramcars, Model Electric, 184*, 593 *.
Whirling Table, 568 * .
Tram , Colliery, Coupling Shackle, 268* .
White Metal for Bearings, 5 .
Tramway, Electric, Construction , 67,
Wimshurst Machines , 109 *, 193*, 225 *, 306,
Tramway Wheels and Brakes, Life of, 266 .
Transmission , Electric Power, 248 *.
465*
Transmitter, Telephone, 546* .
Winding
Resistance Springs, 146 *.
Travelling Crane, Electric, 318 *.
Windings, Alternator, 512* .
Travelling Cranes,Model — Electric, 384,445*: Windmills and Electricity, 92.
Wire Joints, Fine, Soldering, 314* .
Tube Clamps for Vice , 507* .
Wireless Telegraphy, 26, 119, 144, 216, 240,
Tug-boats, Model, Two, 324*.
365, 392, 408, 436 , -70, 609.
Tunnel, A Long, 64 .
Wireless
Time Service, 614.
Turbines, Steam , Governing, 537 *.
Wireless Waves , Measuring, 139.
Turbine Steamers, 124 , 144, 365 , 400 .
WirralModel Yacht Club, 203.
Turbine Torpedo Boats, 100, 278 .
Wonderful Engineering Feat, 1oo.
Turning an Eccentric, 218 * .
Woodcote Cottage Model Electric Railway,
Twist Drill Grinder, 527, 551.
Types, Locomotive, Classification, 533, 559, Wood , Making Fireproof, 290 .
580.
Wood Turning, 504.
Wood , Turpentine, 206.
UNDERGROUND Electric Railway, 412* Working Ebonite,Hints on , 122 *.
Undertype Compound Engine and Working Model, Śmallest, 38 .
Boiler ,Model, 299 *, 582* .
Workshop ,Fitment,
Amateur's,
şi 377 *.
Undertype Dynamos, 53 * , 71*, 143*, 226 * , Workshop
250 *
Workshop Notes and Notions, 3 *,27,550 * 76 *
Universal Angle Gauge, 484* .
99', 122 *, 146 ", 170 *, 195 *, 218 242 "
267 *, 290* , 314 ", 338 , 386 410 1434
VACUUM Cleaning on Railways, 542.
458
, 482*, 507*, 530 *, 55 , 579 *, 603*
Value of Steam - jacketing, 8.
Workshop Practice, Lessons in , 6 * , 31* , 126 *
Valve, Combined Steam Stop and Isolating,
152* , 185*, 441* , 584 * .
247* .
Worm Gear , New , 499.
ValveGear, Model, Joy's, 487* .
Wrench, Ratchet, 531" .
Valve Gear,Walschaert, 388*, 438* .
Locomotive,
451.
Valve, Slide,
109*:
X -RAY Apparatus,
X -Ray Work , Tesla Coils for, 593 *.
Valve Spindle and Rocking Lever for M.E.
Locomotive, Alternative Arrangement of,
92* .
YACHT Architecture,
160 *, 202 *
Variable Resistances , 615 .
249 *, 297* , 345* , 399 ", 448 , 489* , 561*,
607 * ?
Vedette Boat, 583;
Yacht, Model, Building, First Attempt, 33* .
Vertical Drawing Boards, 319 *.
Yachting, Model, Correspondence, 224 *.
Vaporising Spirit Lamp, 426 * .
VerticalModel Boilers, 20 ", 101 , 129 , 188* , Yachts,Model
Sailing, 280 * , 301 *, 520*
Yacht, Model Steam
, 230 *.
209 ", 374 * , 420* , 494 *, 609 * .
Vertical, Model,'Engines, 131", 209 *, 304 * , Yacht, Model, Wirral Club, 203.
378* , 395*, 420 *, 457* , 494 " , 514. , 570* ! Yachts, Model, Moulding for, 458* ; Steer
ing Gear for, 474 *.
Vice , Home-made, 411* , 603*.
Vice ,Machine, 482* .
ZIRCON
,510 .
Vice, Tube Clamp for, 507*.

REPLIES .
QUERIES
AND
TO
Alarm Clock, Electric, 500.
Armatures, Former Winding , 381.
ACCUMULATOR Charging, 117, 118, 143,
Armatures, Testing, 238 *.
167*, 190 , 236 , 261, 263*, 284, 334 , 356 , Alternating
Alternating CurrentMotor,
Current, Charging
524.from , 598.
380, 382, 427, 453, 476 , 525, 550 ", 598.
Artificial Load , Testing Dynamo, 383.
Alternating Current Machinery, 527.
AccumulatorGrids, 383, 454, 524.
“ Atlantic " Locomotives , 45, 141.
Alternating Current Transformer, 94 .
Accumulator Lugs, Burning, 22 .
Atlantic " Locomotives, Model, 22*, 333.
Accumulators, 70, 119, 333, 428, 451, 500 ,619. , Amp. and Voltmeters, 381, 524.
Automatic Cut-out for Charging Cells, 21*.
Automatic Switch , 406 .
Accumulators, Connecting with Leclanchés, Annealing Selenium , 383.
Apprenticeship,, 190, 427.
574 " .
Avery Dynamo, 6 -pole , 405 * .
Accumulators, Electric Lighting from , 310, Archimedian Screw , 573* .
Avery Electro-Motor, 45*.
Architecture, Model Yacht, 381* .
455.
Band, Lathe, Jointing, 430.
Accumulators for Ignition Purposes, 383.
Arc Lamps, 214, 215, 407 *, 497.
Accumulators, Jelly Electrolyte, 140, 406 .
BATTERIES - Bichromate, 94, 238, 309,
Arc Lamp, Resistance for Hand Feed, 215.
453, 503, 59?; Boron , 478 ; Daniell, 43,
Armature and Field-magnet Resistance, 478.
Accumulator Plates, Sulphated, 214.
Armatures, 548 , 597.
Acetylene Generator, 95, 618.
143, 190, 524, 596 ; Fuller, 95, 143
INDEX
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Batteries - continued .
Gravity , 262, 596 , Leyden, 500 ; Pocket
Lamp, 310 ; Sac Leclanché, 69, 189, 382 :
Simple , 618,
Batteries, Dry, Refilling, 575.
Batteries for Lighting, 501, 503.
Battery Carbons, Capping, 46
Battery for Charging Accumulator, 380, 597.
Battery ,Cycle Lamp, 597.
Battery Ignition, 404.
Battery, Motor Boat, 502.
Battery Power for Motor, 287.
Beginners, Model Making for, 452.
Bells, Electric, 140 *, 239, 404 .
Bending Tubing, 147*.
Benzine Engine Carburettor, 618*.
Bichromate Batteries, 94, 238 , 309, 453, 503.
598 .
284,
Firing,595
Boiler , Model,
Boiler,
Small Power,
. 525.
Boilers , Model - Locomotive, 119 ; Locotype , 285, 406 , 525 ; Marine, 309 *, 381* ,
406 , 499 ; Vertical, 260*, 263, 286, 380,
429 *, 452 , 476 , 477, 551, 595.
Boiling
Electrical,
140 * .
Book onApparatus,
Construction
Launch Hull
, 451.
Books on Alternating Current Machinery,
527.
Boron Battery, 478 ,
Brushes, Position of, 214 *.
Buffers, Model Locomotive, 285* .
Burning Accumulator Lugs, 22.
CABLES, Testing for Leakage, 256*.
Calcium Carbide, Storing, 454 .
Caledonian Locomotive, Model, 285* .
Capacity of Bichromate Cells, 309 .
Capacity ofSecondary Cells, 451, 598.
Carbon Microphone, 238 .
Carbons, Position of for Lantern Work, 407* .
Carbons, Capped, 46 * .
Carbon Spark Plug, 454:
Carburettors, 428, 618*.
Casting Accumulator Grids, 383.
Castings, Cycle Motor, 262 .
Castings Dynamo, 190 *, 333, 430 .
Cells - Bichromate, 94 ; Fuller , 95 ; Gravity ,
262, Sac Leclanché, 69.
Cells for Charging Accumulators, 380.
Celluloid for Accumulators , 143.
Charging Accumulators, 21* , 117, 118 , 143,
190 *, 236, 261, 263 , 284 , 334, 356, 380 ,
382,. 427 , 452, 453, 476, 525, 550 * , 598,
618
Chauffeurs, Motor Car, 500 .
Cinematograph , 479.
" City of Bath " Class G.W.R. Locomotive,
358 *.
Clock , Electric Alarm , 500 .
Clockwork, Model, Locomotive, 140.
Clyde Lug Sail, 381* .
Coils, Induction - Ignition, 404, 452 ; Shock.
ing, 358 , 382, 547, 549 * ; Spark , 239,
261 *, 309, 334, 356, 381, 404, 407, 428,
453, 500, 619 .
Commutators, 548 .
Compound Dynamo Winding, 526.
Compound Model Steam Engines, 141, 142,
596 .
Compressed Air Reducing Valve, 575.
Condensing , Model, Steam Engine, 430 , 596.
Conductor, Current, Density in , 356.
Connecting Dynamo in Series and Parallel,
358 .
Connecting Leclanchés with Accumulators,
574 *.
Consequent Pole Dynamo Winding, 190 *.
Construction of Dynamo,
Construction of Fans, 69*.
Converting Dynamo to Motor, 476 .
Converting from Gas to Petrol, 356 .
Converting Lathe to Screw -cutting, 93*, 94* .
Converting Motor to Dynamo, 500.
Converting Spirit Lamp to Oil Lamp, 428.
Conveyor Screw , 573 * .
Cost of Charging Accumulators from Mains,
380.
" C " Type Dynamo, 524.
Current Consumption of Incandescent Lamps,
478.
Current Density in a Conductor, 356 .
Current for Spark Coil, 239.
Curves, Model Railway , 286 .
Coil, Spark , 453.

Cycle Lamp, Battery for, 597.
Cycle Lamp Failure, 527.
Cycle Motors, 94, 119 , 262, 380, 404, 428.
Cycle Motor to Drive Dynamo, 502.
Cylinders, Model, Oscillating, 45 .

Failure, Petrol Motor, 477.
Fan, Blectro-Motor, 118 , 142* , 547* ,619.
Fans, Construction of, 69 * .
Feed Pump, Model Locomotive, 213.
Field -Magnets, 45* , 46*, 141", 166* , 190*,
428*, 478 , 547 , 549* .
DANIELL
Batteries,
43,
143,
190,
524,
596.
Filter
forModel
oil, 309.
Dark -room , Electric Light for, 357.
Firebox,
G.C.R. Locomotive, 333 .
Day and Evening Classes for Engineers, 358 . Firing Model Single Flue Boiler , 284.
Discharging Balls , Wimshurst Machine, 214 . Firing Model Steamer, 309
Displacement of Model Ships, 117 .
Former Winding for Armatures, 381.
Four-pole Dynamo, 381, 430 * .
Distribution System , Three-wire, 190 °.
Fuller Cells, 95, 143.
Draughtsmanship, 309, 381.
Drilling Machine, 499.
Driving Small Dynamo, 95 .
ER Cords, 455.
GALVANOMET
Galvanometer
for Testing, 380 .
Dry Cell, Constituents, 310.
Gas Engines Converting to Petrol, 356 :
Dry Cells for Ignition Purposes, 383.
Dumb-bells for Dynamo Casting, 333.
Driving Dynamo, 45 ; Driving Lathe,
Dunalastair III Model Loco ., 285 * .
407 ; Exhaust Leakage, 525 ; Ignition ,
Dynamo Castings, 190, 333, 430 .
118, 143, 519 *, 575* ; Lubrication , 479 ;
Dynamo Charging Accumulators, 260, 452.
Piston Rings, 430 ; Trouble, 213, 477 ,
Dynamo, Connecting in Seriesor Parallel, 358.
574 ; Two Cycle, 549 ; Small, 382 ; 2
Dynamo, Converting to Motor, 476 , 500.
h.-p., 142 ; Power of, 214 ; Valves , 476 .
Gauge Wire, 381.
Dynamo Driven by Hot-air Engine, 573 .
G.C.R. Model " Atlantic " Locomotive, 333*.
Dynamo, Driven as Motor, 525.
DynamoDriven by Gas Engine,
Generating Plant, Small, 286, 428, 502.
Generator, Acetylene, 95.
Dynamo Driven by Turbine, 260 .
Dynamo Driving, 117, 141, 237, 238, 284, 453, Glass Plates, Boring Holes in , 596 *.
478 ,574.
G.N.R. Locomotives, 45, 191, 454 ".
Governors, Marine Engine, 238.
Dynamo, Engine to Drive, 95 , 284, 551.
Dynamo Failure, 47 *, 94, 117, 189, 213, 214 , Gram iphone,Motor, 525.
285,. 287, 381, 404 , 479, 550 , 596 , 597. Gravity Cells , 262, 596.
618
Gudgeon Pin , Supplying Oil to , 356.
Dynamo for House Lighting, 238, 503, 548. G.W.2 . Locomotive, 358 *.
G.W.R.Model Locomotive, 117.
Dynamo, Lighting Lamps on Car, 527.
Dynamo, Output of, 190, 381, 503, 596 , 597.
Dynamo Plating , 523.
HAND.
215 Feed Arc Lamp, Resistance for,
Dynamo Pulley, Size of, 453.
Dynamos ---Avery, 30-watt, 47 * ; " C " Type, Hand -warming Apparatus, 476 .
524 ; Four-pole , 381, 430* ; Kapp , 140* , Headstock for Lathe, 237 * .
285 ; Lahmeyer Type, 525 ; Manchester, High -speed ,Model, Steam Engine, 598 .
190, 287, 380, 404, 428 , 476, 503, 523, Home-made Lathe, 237*.
549, 550, 597, 598 ; 'Overtype, 46*, 236, Hot-air Engine, Driving Dynamo, 573.
478 ; Siemens Type, 213 ; Simplex, 618 ; House Lighting by Primary Batteries, 238.
Small , 548 ; Undertype, 94, 141 , 166 *, House Lighting, Dynamo for, 238. 503. 548.
213 , 214, 215, 261, 332 , 455, 596 , 597.
House Lighting, Electric, 238, 286, 309, 380 ,
407, 574 .
Dynamo, Testing, 383, 548* .
Dynamo Windings, 46*, 94, 140 * , 141" , 166* , Hydrogen , Making, 333* .
190 * , 213, 236 , 285, 380, 404, 405 , 406,
430 452, 455 , 501, 525 ,526, 527, 598.
Batteries
for, 404.
IGNITION
Ignition, Coils,
404, 452.
Dynamo Yokes , 166 *.
Ignition, Gas Engine, 118 , 143, 549*, 575* .
Waiter
ARLY
Morning
,
597.
Ignition , Petrol Engine, 215 , 383, 478 .
E Effect of Resistance in Lamp Circuits, Incandescent
Electric Lamps ---Current Con .
189 .
sumption , 478 ; Humming , 524 ; Running
in series 5 : 8 .
Electrical Boiling Apparatus, 140 * .
Increasing Voltage , 550 * .
Electrical Engineering in the Navy, 333.
Electrical Measuring Instruments, Scales for, Induction Coils , 239, 261*, 309, 334, 356 ,
70.
358, 381 382, 404, 407, 428 , 452, 453,
547, 549 ", 619.
ElectricalUnits , 598 .
Electric Bell, 140 * .
Increasing Volts without altering Speed of
Electric Bell Insulation Breakdown, 239 .
Dynamo, 287.
Electric Cars, Wiring, 310 .
Injector,Model Locomotive, 283.
Insulation Breakdown of Electric Bell, 239 .
Electric Kettle Boiler, 263, 597.
Electric Light for Dark -room , 357.
Internal Combustion Engine,Model, 574.
Electric Lighting from Accumulators, 310 .
Electric Lighting Plant, 309, 380.
JELUX. Electrolyte for Accumulators, 140,
Electric,Model, Locomotive, 549.
Electrolyte Accumulator, 140, 406 .
Jewels, Polishing, 598.
Electrolyte, Specific Gravity, 524.
Jointing Lathe Band, 430.
Electro -Magnets, 332 *, 526 , 618 .
Electro Motors, 45 *, 118* 142*, 167, 189, KAPP, Dynamos, 40 * 285 .
286 * , 287, 357 *, 380, 383, 454, 455, 501,
Kettle Boiler, Electric, 263.
523, 574 .
Electro -Plating, 260.
“ LADY
Electrotyping, 598 .
477 *.of the Lake” Class Locomotive,
Lamp Circuits - Resistance in , 189 ; Number
Engineering, Electrical, in the Navy, 333.
ofLamps in , 404.
Engineering, Marine, 451.
Engineers, Day and Evening Classes, 358.
LampCycle, Failure, 527.
Engine-room ,Model, Skylight, 550 * .
Lamps, Arc, 214 , 215 , 407 *, 497.
Lamps, Incandescent, Electric--Current Con
Engine to Drive Dynamo, 95 , 284 , 551.
sumption , 478. Humming, 524 . Run
Erratic Behaviour of Dynamo when Charging
Cells, 261.
ning in se ies 548.
Etching Figures on Tools, 407.
Lamp, Spirit, Converting to Oil, 428.
Evening and Day Classes for Engineers, 358. Lantern Work , Arc Lamp for, 407 *.
Lathe, 406 .
Exhaust Leakage,Gas Engine, 525.
Exhaust, Oil Engine, 502.
Lathe Band, Jointing, 430 .
Experiments with Telephones, 237.
Lathe, Engine to Drive, 260 .
Lathe from Scrap, 237 *
FAILURE, Dynamo, 47*, 94, 117, 189, 213, Lathe,Gas Engine to Drive, 407.
214, 618
285, 287, 381, 404, 479, 550 , 596, Lathe, Morse Standard Taper, 573.
397, .
Lathe, Screw - cutting , 93 * , 94 .
Filu " , Electro-Motor , 383.
Lathe, Slide-rest, 45 * .
Failure of Spark Coil, 381, 453.
Lathe Tools, 453

The Model Engineer and Eloctrician - Index .
Permanent Magnets, Making, 596.
Launch Hull Construction , 451.
Perpetual Motion , 260 .
Launch , Steam , Building, 429
PetrolMotor, Cycle, Castings, 262.
L.B. & S.C.R. Locomotive, 70 *.
Leakage in Armatures, 238 * .
PetrolMotor for DynamoDriving, 479 .
Motor Ignition 215, 478, 452, 454.
Petrol
Leakage, Telephone Circuit, 406.
Leclanché Batteries for Charging, 382, 476 . PetrolMotors, 94, 166 * , 477.
Leclanches , Connecting with Accumulators, PetrolMotor, Miniature, 452.
Petrol Tank, Cycle Motor, 404.
573 "
Petrol to DriveGas Engine, 356 .
Leyden Jars, 500.
Phonograph
,Motor for, 452, 477, 478.
525.
Lifting Magnet,
Lighting
from Accumulators,
Phonograph Trumpet, Spinning, 95 * .
310 , 455 59 ·
Lighting Plant, Electric , 239, 309, 381, 407, Piston Rings for Gas Engine, 430 .
Planking of Steam Launch, 429 *.
574.
Plating,Nickel, 260 .
Liquid Pole Finder , 597.
Pocket Lamp Cells, 310 .
L.N.W. Locomotive, 477 * , 501*.
Locomotives--- " Atlantic," 45, 141 ; G.N.R., Pole Finder, 597.
54, 191, 454* ; G.W.R., 358* ; L.N.W., Pole-pieces for Dynamo, 213*.
Polishing Jewels, 598.
477 *, 501*:
Locomotives, Model, 119 * : 1.42, 143, 213,238, Post Office Telegraph Sounders, 478.
Cale Power of Electro Motor, 533 .
357, 551 ; " Atlantic, 22 " ;
donian," 285 * ; G.N.R., 551; G.W.R., Power of Oil Engine,477.
Power of SmallGas Engines, 214 .
117
Power to Drive Dynamo, 478 .
Locomotives, Model, Clockwork , 140.
Precursor," L.N.W. Locomotive, 501* .
“
,
549.
Electric
Locomotives,Model
Loco -type, Model, Boiler , 285, 406, 525.
Pressure of Water, 476 .
Lubrication of Gas Engine, 479.
Primary Batteries for House Lighting, 238.
Pulley, Size of, for Dynamo, 453.
Lubrication , Oil Ring, 548 *.
Punkahs, Driving, 619.
Lundell Motors, 357, 550.
Punt, Motor, 356 .
MAGNETO Electric Bell, 404.
Magneto Ignition , Petrol Motors, 215, RAILWAY,
,619.
Electric286.
Model,Curves,
Railway,Model,
478 gas engine 549
Reading Scale on Ohmmeter , 478.
Magneto Machine, 142 * , 549*.
Magnets. Ele tru -- 332*, 526 , 18 .
Rectifying Alternating Current to Charge Accumulators, 167*.
Magnets, Permanent, Making, 596 .
Manchester Dynamos, 190, 287, 380, 404, Reducing Valve, Compressed Air, 575.
Regulating Resistance , 428 .
428 , 476 , 503, 523, 549, 550 597, 98.
Mandrel, Morse Standard , 573.
Resistance, Comparative, of Armature and
Field-magnet, 478 .
Marine Engineering, 333, 451.
Resistance for Induction Coil, 500 .
Marine Engine Governors, 238 .
Resistance for Starting Motor, 286 .
Marine, Model, Boiler , 382*.
Materials for Accumulators, 70 .
Resistance, Hand-feed Arc Lamp, 215.
Medical Magneto Machine, 142* .
Resistance in Lamp Circuits, 189.
Resistance, Regulating,
Megaphone, 476 .
Resistances , Motor, 495.
Mercury Break, 309.
Resistances, Wire, 381.
Microphones, Carbon for, 238.
Miniature Electro Motor, 357 * .
Reversing Electro Motor, 501.
Miniature PetrolMotor, 452.
Reversing Valves, Facing, 262* .
Rotary Transformer Charging Accumulators,
ModelMaking for Beginners, 452.
Motor Boat, Battery for, 502.
236.
Motor Car Chauffeurs, 500.
Motor Cycles---Accumulators, 119 ; Contact
Carbu: SÁCSafety-valves,
Leclanché Batteries,69,
189;1382 285 *.
Model Locomotive,
Sails, Model Yacht, 381*, 477, 502* .
Breaker, 94 .
Saws, Circular, Speed of, 430 .
Motor-driven Fans, 118*, 142*, 547*.
Scale on Ohmmeter, Reading, 478.
Motor , Gramaphone , 525.
Motor Phonograph , 452, 477.
Scales, Electrical Measuring Instru nent, 70.
Motor Punt, 356 .
Scales, Use ot,in Drawing, 550.
Motors, Electro -- Alternating Current, 524; | Screw -cutting Lathe, 93 * , 94*.
very, 60-watt, 45 * ; Continuous Current; Screw Conveyor, 573* .
Running from Alternating Supply, 499 ; Sea -going Engineering, 333 .
Cycle , 380 ; Lundell, 357 ; 1 oz , 357 * , Secondary Cells, Charging, 190.
550 ; Permanent Magnet, 286 * ; T B.D., Selenium , Annealing, 383.
356, 476 ; Tri-polar 549* Windings, 357 , Series, Connecting Dynamoin , 358.
Series, Running Lamps in , 548 .
430, 455, 49*.
Motor Tramcar, 596 .
Ship ,Model, Displacement, 117.
Shock from Field-Coils, 453.
Motors, Oil, 430 .
Motors, Petrol, Ignition, 215, 452.
Shocking Coils, 358, 382, 517, 549 * .
Shop Window Lighting, 597.
Motors, Water, 476 , 478 .
ShuntWindings, Motor, 455.
Motor to Dynamo, Converting, 500.
Silver Soldering, 22, 141.
Motor Tri- Car, 500 .
Single -Coil Electro Motor, 189.
Moulding Pellets , 333 * .
Single Cylinder, Model Locomotive , 143.
Skylight,Model Steamer ,550* .
NAVY,Electrical Engineering in, 333.
Situations, Draughtsmen's, 309 .
Nickel Plating, 260 .
Sky -sign Apparatus, 477 .
Number ofLamps in Circuit, 404.
Slide-rest, Pattern for, 45*.
Soldering , Silver, 22, 141.
OHMMETER, Reading Scale on , 478.
Solenoid to Exert a Pull of lb., 284 *.
Oil Engine Exhaust, 502 .
Solution for Daniell Cells , 143.
Oil Engines-- Power of, 477 ; Rings, 22.
Sounders, Telegraph, 478.
Oil Filter, 304:
Spark Coils, 239 , 309, 334, 356, 381, 404, 407,
Oil Ring Lubrication , 548*.
428, 453, 500, 619.
Oil Motors, 430 .
Oil, Supplying to Gudgeon Pin , 356 .
Spark Ignition for Gas Engine, 118, 143.
One-Ounce Electro Motor , 357* .
Spark Plug, Carbon, 454.
Oscillating Cylinders , Model, 45
Specific Gravity of Electrolyte, 524.
Output of Dynamo, 190, 381, 503, 595, 597.
Speed of Circular Saws, 430.
Speed ofDynamo, 453.
Overtype Dynamos, 46 *, 236, 478 .
Speed on Voltage, Effect, 524 .
spinning Phonograph Trumpet, 95*.
358,
in,
Dynamo
,
,
Connectin
PARALL
g
EL
Pattern for Slide-rest, 45 * .
Starting Resistance, Electro Motor, 286
Pellets,Moulding, 333* .
Steam Cylinders,Model Oscillating, 45.
PermanentMagnet Electro Motor, 286 *.

Steam Engines Driving Dynamos, 95, 117, 237,
238 , 284, 406 , 551.
Lathes, 260, 406.
Steam Engine. Driving
Steam Engines, Model---Compound, 141, 142,
430, 596 ; High Sped, 598 ; Horizontal,
237, 551 ; Ve -tical, 141.
Steam Engine Valves, Facing, 262*.
Steam Engine, Small Power, Vertical, 286 .
Steamer, Model, Boiler, 309 *
Steamer, Model, Firing, 309*.
Steamers, Model, 358, 406 , 499, 550 *.
Steam Launch Building, 429 *
Steam Ports, 142, 476 *.
Storage Battery and Plant, 427.
Storing Calcium Carbide, 454.
Strength ofShock, 382.
Sulphated Accumulator Plates, 214.
Switch , Automatic , 406 , 478.
Switchboard Instruments , 215.
Switch Brushes, 356 .
TAILSTOCK
for Lathe,
237
404.
for CycleMotor,
Tank , Petrol,
T.B.D.Model Boiler, 309 * .
T.B.D.Model,Motor for, 356, 476 .
Telegraphy, 478 .
Telephone Circuit Leakage, 406 .
Telephones, 118 , 189, 237 , 357, 453, 476. 574*,
596 .
Testing Armatures for Leakage and Break
down, 238
Testing Cables for Leakage, 526 *.
Testing Dynamo on Artificial Load, 383.
Testing Small Electro Motors, 454.
Three-phase Lighting, 260 *.
Three -wire Distribution System , 190 *.
Timing Magnetic Ignition , 215 .
Tools, Etching Figures on, 407.
Tools, Lathe, 453.
Tramcar, Electro Motor, 596 .
Tramcars, Electric, Wiring, 310 .
Transformer, Alternating Current, 94.
Transformer, Rotary, Charging Accumulator ,
236 .
Transformer , Windings 597.
Transforming from 100 to 2 volts, 237 .
Tri-car Construction, 500.
Tubes, Bending, 141* .
Tubes for X -rays, 404.
Turbine Driving Dynamo, 260 .

UNDERTYPE
Dynamos,
165*,
213* , 214, 215,
261, 332, 94,
455, 141*:
596 , 507.
Units, Electrical, 598 .
Use of Scales, 548 .
VALVES, Facing, 262*.
Valves, Gas Engine, Small, 476. !
Ventilating Shop, 358 .
Vertical Engine, Small Power, 286 .
Vertical, Model, Boilers, 260*, 263, 286 , 380,
429 , 452 *, 476, 477, 551, 595,
Vertical, Model, Steam Engine, 141.
Voltage, Effect ofSpeed on , 524 .
Voltmeters, 381, 500 , 524, 573* .
Volts, Increasing, without Altering Speed of
Dynamo, 287.
WAITER,
Early
Morning,
597. 476 .
Hand-,
Warming
Apparatus,
Water Motors, 332 476 , 478.
Water Motor and Dynamo, 332.
Water Pressure, 476 .
Wimshurst Machines , 214 , 357, 404, 499 .
Winding Armatures, 381, 597.
Winding, Dynamo, 46 *, 94, 140 * , 141* , 166 *,
190 * , 213, 236, 285, 380 , 404, 405 , 406,
430 , 452, 455, 501, 525, 26 , 527, 598 .
Winding, Electro Motors, 357 , 430, 455 .
Winding Shocking Coil, 547.
Winding Spark Coil, 404 .
Winding Transformer , 597
Wire Gauges, 381.
Wiring Electric Cars, 310.
Wireless Telegraphy, 45, 261, 525.
Wire Resistances, 381.

X - Rays,
404.
Workfor,
, 499.
X -RayTubes
YACHT, Model, Architecture, 381*.
Yacht, Model, Sails, 381*, 477, 502* ,
Yachts, Model, Building, 429, 502".
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Locomotive .

By ARTHUR H. BIRD .

MR. A. H. Bird's MODEL CLOCKWORK LOCOMOTIVE .

HE photographs herewith represent a clock
work model of a Midland single driver loco ,
THE
“ Princess of Wales " type, and is con
structed very simply , principally of wood and stout
sheet tin , taking me about ten weeks to complete ,
The
working about two to three hours a day .
wheels, which are of turned iron, I purchased . The
clockwork was formerly a burglar alarm and is
well made, having a strong mainspring. With the
exception of above items, the model is built entirely
by myself and I thought it would interest some of
the readers of the M.E., at any rate , those who
like myself, do not possess an elaborately fitted
workshop. The bedplate, boiler and smokebox
ends, cab sides, tender body, and buffer boards, are
all made of wood , the following of sheet tin : Boiler
barrel, smokebox, cab roof, and steps.
The smokebox door is made of an old watch back ,
and fastened to front of smokebox by the door
handle which screws into it . The outside axle

boxes and springs are dummies, all wheels having
inside brass bearings. The driving wheel guards are
two halves of a tin lid . The three bogies are
pivoted at centres and wheels of same have a little
lateral play. The buffers, I formed from bolts and
nuts, the sockets for the same being made from
brass tube. Engine and tender measure over all
204 ins. Top of chimney to rail level, 5 ins. ;
width of bedplate, 31 ins. ; wheel gauge, 2f ins. ;
weight of engine and tender , 51 lbs. I may say
that this engine, although so simply constructed ,
has given every satisfaction, and as it is painted ,
lined out, lettered and figured in correct M.R.
colours , looks very realistic. It is my third
attempt at model locomotive building , and
the fourth , on which I am now working, is
a steam
engine of the same type as the
one described , and details of which I hope
to submit to the readers of this journal at
some future date .

2

The Model Engineer and Electrician .

A

Cheap

Electric

Battery .

By G. W. MORTIMER .
HE following is a method ofmaking a useful
and , at the same time, cheap battery. The
THE
few tins - as many as
first thing wanted is
the maker desires to turn into batteries , and which
anyone will give you for the asking. These should
be all of the same size, about 4 ins. wide, by 6 ins.
high , and must be thoroughly cleansed from all
oil, fat, & c . Now take as many cinders as you
have tins ; these must be ones that have been
thoroughly burnt, and should be of the same
size as an apple . Join a piece of copper wire
to each , and then wrap them up in a piece of
soft brown paper (of course each must be rolled
up in a separate piece and not all in one piece ).
Now place the cinders, with the paper round
them , in the bottom of the tins, and join the ends
of the wires leading from the cinders to the

+
AN EASILY-MADE PRIMARY BATTERY .
top of the next tin (as per illustration ). Now get
some scraps of zinc — any sort will do — and cut it
up into small chips, and then place it in a layer in
the bottom of the tins, with the covered cinder
resting on the top of it . The first tin and the last
cinder must have about 2 yds. of wire joined to
each for experimenting, & c . Our battery is now
complete, and the next thing is the exciting fluid .
If the reader has decided not to spend any money
on the battery , hemust use salt and water. If he
is willing to spend a few pence, he might choose
from the following compounds:-Acidulated water,
a weak solution of bichromate of potash , or a solu
tion of salammoniac ... The best is the one with the
acid , but here a note of warning ! If you use acid ,
be very careful not to let it drop on your clothes or
hands, as it is a very powerful fluid, and will burn
your hands and clothes. If it should get on any
clothes , it can be removed within 48 hours by a
solution of water and ammonia . If this battery
has been very carefully made, the maker will have
a very usefulaccessory to his workshop, with which
a number of experiments can be performed . One
cell is sufficient to work a shocking coil or bell,
while four will light a small lamp.

New

Atlantic Record .

23:59 KNOTS AN HOUR.
T is long since the blue ribbon of the Atlantic
IT was wrested from British liners by their Ge man rivals, and now the North German
Lloyd steamer Kaiser Wilhelm II, the newest of
this company's fleet, has improved upon the re
markable performances of the Hamburg-American
ship Deutschland. The new holder of the record ,
which reached Plymouth recently , is the largest
mail steamer in the world , being of 22,000 tons ;
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she burns about 4,500 tons of coal on a single
voyage, and can carry 775 first and 343 second
class passengers and 1,100 steerage. She was
fitted with larger propeller blades prior to leave
ing Germany for the United States , and her speed
is attributed to this change. Her achievement
compared with previous runs thui :
Average Distance
ruin
Time.
Highest
speed
D. H. M.
speed.
(knots). (miles).
Kaiser Wilhelm II. 23:59
24
|
25 knots
3,112
5 11 58
(June, 1904)
for
2 days.
Deutschland (Sept.,
1900 ) ...
5 7 38
2,932
23:36
Deutschland (June,
1901)
2351
3,082
5 II 5 ...
Lucania (best British
time - in 1895 )
22'01
5 8 38 ..
The routes which the Atlantic liners follow in
the journey from New York to the Eddystone in
the one case , and to Queenstown in the other,
vary according to the timeof the year.
The Kronprinz Wilhelm , another North -German
Lloyd ship , has also shown herself a flyer . having
maintained an average speed of 23'47 knots an
hour in June, 1902, in her eastward voyage, in
stead of 23-21 knots, her previous best, at which
she covered the 2,978 miles in 5 days 8 hrs.
18 mins. ; but her total run at the higher speed
was considerably longer , and the voyage conse
quently more protracted .
In an interview , Captain Hoegemann , the
commander of the Kaiser Wilhelm , said the speed
of 23:58 knots , averaged by his ship , had never
been excelled , but this did not represent the best
of which the liner is capable . On the 18th inst.,
the duration of the day being 23 hrs. 10 mins.,
the steamer covered 564 miles, which gave an
average speed of 24'35 knots for the day . On
the following day she made 556 miles, averaging
24.15 knots, so that in two days she ran 1,120
miles at an average speed of not less than 2425
knots.

The Society of Model Engineers .
London .
N
and friends numbering seventy persons spent
a most enjoyable afternoon and evening in
the trip up the Thames by the steam launch lay
Queen . A start was made from Richmond at about
2.15, a call being made at Molesey at 4 , and the
boat then proceeding as far as Weybridge, which
was reached at 6 , where the party landed for a
short stroll into the village, the return journey
being commenced at 6.30 , and Richmond being
made at 9.30 . The catering arrangements elicited
expressions of great satisfaction , and consisted of
strawberries and cream in the early afternoon , an
excellent tea at 4.30 , and a substantial supper
about 8.30 . The return journey was greatly en
livened by an impromptu concert on board, songs
being given by Messrs. Beken , and Crebbin , and the
Misses Winter, H. Hildersley , and others, Mr. H.
Hildersley giving two humorous recitations. The
trip was greatly enjoyed by every one present,
though the weather conditions were not quite so
favourable as could be wished . - HERBERT G.
RIDDLE, Hon . Sec., 37 , Minard Road, Hither Green ,
S.E.
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Workshop Notes and Notions.

Readers are invited to contribute short practical items for this
column, based on their own workshop experience. Accepted
contributions will be paid for on publication, it desired , accord
ing to merit.
All matter intended for this column should be
marked " WORKSHOP " on the envelope. 1
A Simple Home-made Scribing Block
By P. BLANKENBURG .
To produce accurate work, one of the most
essential tools in the amateur's workshop is un
doubtedly the scribing-block , the simplest form of
which cannot be bought for less than 5s., but can
easily be made for an outlay of about is. at the
outside. The photo herewith shows a scriber
which I have made, and the material, with the ex
ception of the base, was picked outof the scrap heap.
The sliding block and needle are operated by one
nut only, which , of course, is not a new idea by any
means, and there are various ways of doing it.
Some of my fellow amateurs, however, may not be
acquainted with the method described herewith .
which is efficient and, at the same time, easy of
accomplishment.
At first I turned a pattern for the base, and had
it cast in gunmetal. This was turned up true,
measuring 14 ins. diameter by * in . high , the bottom
being recessed if ins. by 1-32nd in . deep . Next I
drilled at-in . hole in it to take the stem , consisting
of a piece of 5-16ths in . mild steel rod , 41 ins. long.
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This, correctly centręd , was turned down at one
end to a driving fit for the hole in the base. The
little iron block , which may be held in any desired
position on the stem , is made of square mild steel,
filed down to 1 in . by $ in . by 11-16ths in . long .
On the broad side, which measures 4 in ., a 5-16th
in . hole was drilled for the stem , and afterwards
slightly enlarged with a round file , so as to enable
the block to slide easily up and down the stem .
On the narrow side a f - in . hole was drilled to inter
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A

HOME-MADE SCRIBING BLOCK .

DETAILS OF CLAMPING BLOCK .

MR. P. BLANKENBURG'S SCRIBING BLOCK IN USE UPON A PAIR OF ,
“ MOD EL ENGINEER ” LOCOMOTIVE CYLINDERS.

sect the wall of the larger hole and
to take a brass pin i in . long. On
this pin a thread is cut, fin . down
to take the nut. When the un
threaded portion of this pin is
inserted into the hole in the block ,
it will, of course , prevent the latter
from slipping on to the stem , and
whilst the pin is in position the
superfluous brass in thelarger hole
is filed down even with the wall,
when the block will go over the
stem , as before . The needle is filed
out of a piece of sheet steel, and is
therefore flat instead of round ,
which has the advantage of exclud
ing any vibration during use. To
alter the position of the pin seven
holes are drilled in it , which , of
course, could be filed into one long
slot, but I have not found this
essential. The points must ofneces
sity be hardened .
Between the needle and the nut
a square or D -holed washer to fit
the pin should be inserted , and
not being in possession of a tool
to mill the nut, I screwed a handle
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into it, which serves the purpose equally as
well . When the nut is tightened up it will clamp
the block to the stem , and , at the same time
tighten the scribing needle .

The Latest
Railway Motors on the Midland . - In the
course of a week or two the Midland Railway
Company will introduce a service of self-propelled
steam motor cars on the Hitchin and Bedford
branch , and also between the Morecambe and
Heyham stations. These vehicles, the first of
which has recently been completed at the Derby
works, from the designs of Mr. R. M. Deeley, the
Company's locomotive engineer, are over 60 ft. in
length over buffers, and are divided into four
partitions — viz., engine-room , passengers ' compart
ment, luggage compartment, and end vestibule.
The car has accommodation for more than sixty
passengers, and is carried on two four-wheeled
bogies, one of which is fitted with two steam
cylinders, each ii ins. in diameter, with a stroke of
15 ins., the valve being operated by Walschaert's
motion. The car is fitted with a powerful hand ,
as well as the vacuum brake, and in the course of
some recent official trials attained , and for some
distance maintained , a speed of 57 miles an hour
whilst travelling on the level, and 53 miles per
hour although ascending a gradient of 1 in 60 .
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In conclusion , I would say that I use this
instrument in conjunction with a piece of plate
glass as a surface plate, and obtain excellent
results .

in

Engineering .
hull and with a 14 h.-p.motor, it is said , cannot do
more than about eight and three-quarter miles an
hour, so that the new boat (which has been con
structed by Count Lambert and the firm of De Dion
and Bouton ) is a distinct advance.

A New Cruiser . - A new first -class cruiser, the
Duke of Edinburgh , was recently launched at Pem
broke Dock . This vessel, the 238th built at
Pembroke, was named , by express command of
the King, to perpetuate to the British Navy the
memory of his late brother. She has water tube
and cylindrical boilers , and her estimated maximum
speed is 22'23 knots . The Duke of Edinburgh,
which will be one of the most powerfully -armed
cruisers in the British Navy, will cost nearly
£ 1,132,000 .

The G.W.R. Locomotive Testing Plant.
The new locomotive testing plant which has been
fitted at the Great Western Railway Works, under
the supervision of Mr. Churchward, the locomotive
superintendent, is somewhat similar to that in use
at the St. Louis Exposition . On a concrete foun
dation a cast -iron bedplate has been fitted , carrying
five pairs of bearings, which are made movable , to
suit any arrangement of wheels of locomotives,
On these bearings are axles with wheels with steel
tyres on which the wheels of the locomotive to be
tested are placed . Drums can be fitted to the axles
for absorbing wholly or in part the power developed
by the engine should such be desired . Under the
platform a dynamometer enables the drawbar pull
of the engine to be taken , and this, together with
counters on the wheels , will enable the actual
drawbar horse-power to be measured , and so com
pared with coal and water consumption for various
classes of engine. It is hoped that this plant will
enable many questions of the relative economy of
different classes of engines, either simple or com
pound , to be settled definitely. The questions of
superheating and the efficiency of various forms of
smokebox arrangements might be investigated on
it . The effect of various percentages of balancing
can be investigated . Any engine can be placed in
position ready for testing, and all connections made
in about an hour's time.

A New Type of Motor Boat. - Some inter
esting experiments were recently made in a little
tributary of the Seine at Puteaux with what is
called a sliding boat
The experiments were
eminently successful. The sliding boat is nearly
20 ft. in length and ft . 9 ins, in breadth ; it is of
rectangular form , and on the underside are fixed
inclined planes , the angles of which increase from
stem to stern . When the boat is at rest in the
water, it floats in the ordinary manner on the sur
face of the water, but as soon as the propeller is
set to work the front of the boat lifts completely
out of the water, and the boat slips or glides over
the surface of the water . This experimental boat,
which meets with much less water resistance than
the ordinary form of boat, was able to glide over
the surface of the water at a speed of eighteen and
three- quarter miles an hour with a 14 h.-p. De
Dion and Bouton motor . It was officially timed
to do the kilometre with the current in 2 mins.
6 secs, and against the current in 2 mins. 16 secs.
—that is to say , at an average time of 2 mins.
II secs. for the kilometre. An ordinary auto
mobile launch of the same length , with a racing

A New Belt Dressing. A patent has been
granted in Germany to W. Hofschulte, of Freren
(Hanover ), for the following method of preparing
a liquid fat for application to driving belts in order
to increase their adhesion to the pulleys.
The
materials consist of :-Saponified olein 60 per cent..
vaseline oil being 15 per cent., castor oil about 5 per
cent., resin oil about 20 per cent., the whole being
mixed together in an iron pan , and then heated ,
with continued stirring, until the resin has melted
and intimate incorporation ensues. Finally , the
mass is boiled for seven or eight minutes , without
interrupting the stirring. The olein causes the
boiled product to be perfectly clear and free from
all suspended impurities , whereas tallow olein
would furnish a thick product. An increase in the
proportion of the vaseline oil at the expense of the
olein , causes precipitation of the other constituents.
leaving the oleic acid floating on the surface. The
fat described above, when applied to driving belts,
permeates the leather, without drying or becoming
viscid and leaving incrustations on the surface ;
consequently the leather remains supple and
clean .
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Steam

Hammer .

By W. BLACKSHAW .
HE photograph , and a few leading particulars
readers of THE MODEL ENGINEER. It has
double standards, which make the machine strong
and rigid .
The height from the bedplate to the top of
cylinder is 174 ins ., and cylinder bore 1 $ ins . The
lever seen on the right of the photograph is to
regulate the striking of the hammer. The weight
of the model is 31 lbs. When under steam it works
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A MODEL STEAM HAMMER .
splendidly. All parts are machined and polished ,
which greatly adds to its appearance .
I may add that if any reader wishes to make a
similar model, I shall be pleased to arrange for the
supply of castings from my own patterns.

WHITE METAL FOR BEARINGS. - A formula for
making white metal for motor bearings, which has
given excellent results on heavy high -speed ser
vice, consists of 48 lbs. of tin , 4 lbs. of copper, and
i lb. of antimony. The copper and tin are melted
first , and then the antimony is added .

Compound

5

Engines .

By W. J. TENNANT, A.M.I.Mech.E.
(Continued from page 449, Voi. X.)
XII. - ADDITION TO THEORETICAL CURVE OF Ex
PANSION TO IXDICATOR DIAGRAM ; SUPERHEAT
DUE TO LROP .
Added Theoretical Curve. - If the H.-P. and L.-P.
indicator liagrams from Fig. 20 be superposed as
in Fig . 42, with their respective admission ends at
distances from the left -hand vertical that represent
(as in Fig . 20 ) the two different
volumes of H.-P. and L.-P. clearance,
it will be found that the expansion
lines of the two indicator-diagrams in
Fig . 42 are not portions of a con
tinuous expansion -curve (CE), such
as would have been obtained had the
volume 2'125 been expanded to the
terminal pressure 12c in one operation
in one cylinder, with no clearance,
instead of in two operations in two
cylinders having different clearances.
That the curve 1 , 2 , and the portion
of the curve C E near it in Fig . 42
should be approximately identical
might reasonably be expected , their
similarity arising from the fact that
theoperations of expansion commence
with nearly the same volumes and with
like pressures ; but in the succeed ing operation pictured by the lower
part of Fig . 42 a slight additional
quantity of steam is introduced, that
is to say, the additional quantity in
that small portion of the L.-P. clear
ance space (hatched horizontally in the
figure) by which it exceeds the H.-P.
clearance space ; the additional steam
will naturally prevent the subsequent
fall due to expansion in the L.-P. cylin
der from continuing at quite so rapid
a rate as that of the somewhat smaller
total volume that expanded in the
The
H.-P. clearance and cylinder .
curve ofexpansion thus becomes a new
curve in the L.-P. cylinder wherein its
P of transference acquires a changed
V , enhanced by the small added quan .
tity in the aforesaid excess of L.-P. over
H.-P. clearance .
It is customary to add to the actual
indicator-diagrams of compound en
gines various curves such as the satu
ration -curve and other curves of the order P Vk =
C , after the diagrams have been combined by
plotting them with the clearances of the correspond ing cylinders to a scale of pressures and volumes
that shall be common to both (to which the theoreti
cal diagrams of Figs. 20 and 42 are plotted
already ), and setting them in such relation to the
volume scale that the “ back ends ” of the clear
ances coincide with the zero -volumes of the scale.
The object of adding the curves aforesaid to the
actual indicator-diagrams is to compare the latter
with the added theoretical curves , in order to dis
cover in what regard the actual engine, or thesteam
in any one cylinder thereof departs in behaviour
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0.25

from some theoretical standard . Any further dis
cussion of this procedure would be beyond the
allotted scope of these chapters ; the only point
upon which emphasis is here desirable is that if
the behaviour of the steam in an individual cylinder
is to be regarded alone, then any theoretical curve
plotted for that cylinder should be based on the
quantity of working fluid fairly assignable to the
particular cylinder considered , which quantity
may be different (see the example above discussed ,
in which clearance-steam is present) from that
which is primarily supplied to the engine in every
half revolution, or from the quantity made use of
in a companion cylinder. But, on the other hand , in

C

ķ
-2.384
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the several cylinders (see, in Chapter VIII,
Compression " ) as long as steady running pre
vails . Though they give out work by expanding ,
they have to be re - compressed , and so receive it
again , the net result of these actions, therefore ,
not directly increasing or diminishing the efficiency
of the rest of the steam that is supplied fresh ,
stroke by stroke, and is all for which the engine is
accountable. That this is so may be seen from
the expansion -curve CE of the
( Fig
0 . 42, in which
' admitted ” steam expanding in the H.-P. cylinder
has been continued to the end of the expansion
in the L.-P. cylinder. The pressure at 12c and E
coincide very nearly , the indicator-diagram curve
topping the continuous expansion curve CE
slightly, for the reason that at 12c some of the
L.-P. compression steam is leaving the cylinder
temporarily , in company with all the " admitted "
steam derived from the H.-P. cylinder . An equiva
lent of this L.-P. compression steam will be found in
the clearance again at 15c in the return stroke.
Superheat Due to Drop . — There is a superheat
effect due to drop, not indicated in Fig . 20 , or in
Figs. 33 to 38 or Fig. 42 ; in practice there is not
only an acquisition of re -evaporated steam from
the walls of the H.-P. cylinder at drop , and of the
heat represented by it, but also a slight further
acquisition of steam as another consequence of
in

-2.125

Fig . 42 .
D

0.455

120
-E

150

VOLUMES
considering the behaviour of the engine as a whole
during the complete series of successive expan
sions preceded by H.-P. admission and terminated
by L.-P. exhaust, it will be proper to use a single
curve for the set of two or three combined dia
grams, based solely upon the quantity of working
fuid really supplied per stroke to the first
cylinder of the series, for it is only this quantity ,
and not the clearance steam , that enters the en
gine in every stroke by way of the main stop -valve,
after steady running has been established , and
finally and permanently goes, every stroke, out of
it into the condenser. The engine should not be
debited with any greater quantity per stroke than
this , for although a greater quantity may be
found to be in action at certain points in the series
of actual or theoretical diagrams, the additional
weight of steam it comprises is not one which enters
the engine per stroke, but is the weight of those
bodies of clearance steam which , though they ex
pand and contract in company with the fresh charge
of steam , are mere fluid spring buffers permanent

drop, for as in the operation of drop the steam is
not doing work upon a piston , it expends the sur
plus heat rendered available in the drop, either by
drying itself therewith (if wet or in the presence of
water) or superheating itself (if dry ) ; and as in
the ordinary case it is wet, it dries itself, generating
a small quantity of fresh steam in drying out the
moisture it contains, or is in contact with , and this
further addition enhances the action of the L.-P.
clearance addition above referred to in fattening
the diagram by raising the expansion line. But
such enhancement cannot compensate for the loss
of diagram area in the space D (Fig . 42) caused by
the divergence of the expansion line from the
hyperbolic curve into the vertical at drop, for long
before it can proceed sufficiently far along the
L.-P. expansion curve to be able to fatten up the
diagram to a compensatory degree, the whole
operation of expansion is abruptly terminated in
the occurrence
L.-P. exhaust.
Theoretical Curve Again . - Let us now take Fig .
42 and modify the H.-P. and L.-P. diagrams into

-
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some such form as they would probably possess
A Useful Electrical Installation .
were they actual instead of theoretical indicator
diagrams ; such “ actual " diagrams are drawn
By ARTHUR O. GRIFFITHS.
within the theoretical diagrams. The theoretical
and actual diagrams are of like lengths, for there
HE accompanying photo represents a dynamo
THE
of 550 watts capacity , which I have de
need be no difference in this regard between theory
signed and built to light a forge that we
and practice ; but the heights — that is, of course ,
the pressures — will have been modified somewhat
have. I thought it might be of interest , particu
as shown. The difference between the areas
larly as it is doing useful work . It runs every
within the theoretical and those within the " actual
morning and evening in winter , and we find it very
diagrams represent a loss, with which the engine
satisfactory . requiring little attention . For aid
must be debited , if we agree thatōthe amount of
in designing and building it I am greatly indebted
steam admitted to the en
gine was a volume 2'125 ,
and that after admission
it expanded according to
the simple rule that pres
sure varies in inverse rela
tion to the variation of
volume.
Actual Conditions in the
Cylinder . — But the condi
tions are far from being so
definite . To commence with ,
the volume generated by the
H.-P. piston up to the point
of cut-off is not full of steam ,
but steam , plus an amount
of water, which is not ascer
tainable with accuracy , this
unknown proportion of water
to steam changing, moreover ,
as the pressures and tem
peratures alter during the
expansion . Further , if it
contained steam only, non
superheated, it would not
expand according to the sim
ple equation P V = C , but
C
according to P Vk
that is to say, along a curve
the pressure ordinates of
which would have to be
multiplied by the ninth root
of the tenth power of the
V before they would produce
MR. A. O. GRIFFITH'S 550 -WATT OVERTYPE DYNAMO.
C , i.e., a curye having
to THE MODEL ENGINEER handbook, also Mr.
as its equation P VW = C . !
Avery's articles on the “ A BC of Dynamo De
In view of the impossibility of deciding fairly
The result has justified the following of
sign .'
from an actual indicator -diagram the amount of
the advice given .
steam with which the engine should be credited
The armature is 34 ins. diameter and 51 ins. in
up to the point of cut-off, it is customary to take
length, and runs at 1,800 revolutions per minute at
instead , as likely to afford a nearer approximation
full load . The speed varies somewhat according
the pressure and volume at the point on the ex
to the load , as the machine is simple shunt wound .
pansion curve just prior to release as being that for
The armature is wound with 18 s.w G. wire, in 24
which the engine is accountable per stroke, the
sections. The spindle is made of a mild steel,
assumption being that the pressure at this point
} in . diameter in the armature and í in . at the
will result not only from the steam shown by the
journals . The body of commutator is of mild
card at cut-off, but also from initially -condensed
steel, with bevelled washers of the samematerial.
steam not apparent from the card until it becomes
The insulation of same is of vulcanised fibre at the
re-evaporated as the end of expansion is neared .
ends and under the segments , and mica between
( To be continued .)
the segments. The segments were made by cast
ing a gunmetal drum 23 ins. outside diameter ;
A NEW Suspension ferry has recently been
this was bored out if ins., then ends bevelled on a
opened at Nantes . On each bank of the river
mandrel in the lathe ; then it was marked off and
Loire is a tall steel tower, joined together by a kind
slit up with a hack saw into 24 pieces. The arma
of railway track, 165 ft. above the river . Sus
ture wires are connected to segments by } in .
pended from the car that travels along the rails
Whitworth cheese -headed screws.
is the platform or ferry, which carries horses,
vehicles, railway carriages, and foot passengers.
The frame of the machine is a wrought iron
Electricity is the motive power.
forging, bent to shape and accurately faced where
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the cast iron magnets make contact with it. These
are secured by six {-in . set screws. The magnet
bobbins are of tin , with vulcanised fibre flanges ,
and were wound in the lathe with about 1 lbs.
of No. 21 D c.c. wire . I think the small details
may be seen , and the general appearance of the
dynamo judged from the photograph . It has done
so well for us that I have since built an identical
one for a friend. I may add that the pulley is of
cast iron , 2 } ins. diameter , with one flange, as
shown .
With regard to the installation , a few particulars
may be of interest. It is hardly a high -class affair,
but I must say we get on very well on the whole .
The dynamo is driven by the steam engine which
drives the fan , and which is running continuously.
I have put a pulley on fan countershaft to drive it ;
we simply slacken down when it gets dark to put
belt on . The voltage is shown by a voltmeter
(also home-made), which I had kind permission to
graduate at a neighbouring colliery. There is no
governor on the engine, but the meter is placed
where it is in sight of some of the men without
their moving from their work , and if they see the
finger getting of the 50 , they can easily go and put
more or less steam on. I hardly cared to trust to
this arrangement at first, but must say that it has
worked very well up to the present,
For the sake of cheapness , bare wire is used for
the mains, run high up in the buildings, and out
side, on insulators ; covered wire is , of course, used
for all branches, “ workshop flexible ” being mainly
used. I do not suppose the system would show an
exceedingly high insulation resistance, but it has
answered our purpose ,
We had oil lamps before, being in the country,
but have not had one near since I built the dynamo,
Oil is not in it for convenience , cleanliness , and free
dom from trouble . To show the use of papers like
THE MODEL ENGINEER , I may mention that I have
never had a day in an electrical shop in my life ;
I am , however, a fitter by trade. This shows that
the contents of THE MODEL ENGINEER are practical
and useful in many more ways than model work .
In looking over my account, I see I have omitted
one or two small details which may be of interest.
Two syphon lubricators are used on the bearings .
The voltage is 50 , and I have been taking eleven
amps. from the machine, having had 160 C.-p. on
it. The armature was then quite cool. Generally,
however, 120 to 130. C.-p. suffice for us. I some
times have on the arc lamp I described in your
issue of April 9 , 1903, which I find takes 8 amps.
The light, I should think , is a full 1,000 C.-p.
VALUE OF STEAM JACKETING.-- Opinions differ
with respect to the economy of jacketing steam
engine cylinders. The data collected by the Re
search Committee of the Institution of Mechanical
Engineers showed considerable diversity of results,
so that it was impossible to formulate definite con
clusions with regard to its advantages . The data
available , however, seems to show that so far as
it prevents initial condensation , steam jacketing is
of benefit. Its good effect is greatest with slow
speed simple engines, having a wide range of
expansion , where there is a tendency to excessive
condensation , than it is with compounds or non
condensing engines, while in the case of engines
with a high speed of revolution it is useless .

Lessons in
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Practice .

(Continued from page 511, Volume X.)
X. - How to Wind Armatures.

By A. W. M.
HE first step is the preparation of the core to
TH receive the insulation . Do not be in a hurry
to get the wire on , and neglect this important
part of the work. All the machining and fitting
should be completed before you prepare for wind
ing ; even if you have already smoothed down the
core, you should again go over it, as it is very
likely to get some burrs on during the process of
fitting up. When the core is a casting, you will
find it covered with very small points and sharp
edges ; all these must be filed off. Remove all
sharp corners, and wipe it over finally with some
rag to get rid of filings and dust. You need not
polish the surface all over ; it is sufficiently good
when it is free from any edge or projection which
may pierce through the insulating covering.

A

80008

B

FIG . 1.
When the core is laminated , you must give atten
tion to the clamping nuts and supporting castings,
as well as to the core stampings ; all sharp edges
should be removed . Beware of the long, sharp
burrs, which form from the ends of the screw
threads of nuts when screwed up tightly . The
corners and slots of set screws should be well
rounded .
Trouble with ring armatures generally occurs
inside the ring. It is worth while taking pains to
make sure that the arms of supporting spiders and
castings are well smoothed all over. The surfaces
of smooth laminated cores are easily dealt with by
turning, but you should look out for small needle
points which may lie in cracks between the stamp
ings . The parts requiring special attention are
the outside edges. If the stampings are of thin
gauge, it requires some care to obtain a well rounded
corner ; and as this is just the point where the pres
sure of the wire is greatest , it does not do to leave
them sharp .
With laminated toothed cores an additional source
of trouble is present, and that is projecting edges
inside the slots . No matter how good the stamp
ings are, it is difficult to assemble them with such
accuracy that the teeth are exactly even and in
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line ; the slots usually present a series of project
ing edges, which, if not removed , will be very liable
to cut through the insulation and also diminish
the winding space. This is especially the case with
armatures having a large number of slots and thin
teeth . The first thing to do is to try and clear
the slot by bending the projecting teeth back into
line with the others . Make a tapered strip of iron
the size of slots and drive it down into them with
just sufficient force to bend the projecting teeth
back into line ; many of them will bend back all
right and save much filing . When you have set
the teeth in line as far as possible , smooth out the
slots with a file. The sharp corners at the endsmust
be well rounded ; wipe the slots with a piece of rag

A

B

FIG . 2.
to remove all filings. Insulation of the wire from
the core must be provided for by covering it with
some non -conducting material. It will not do to
rely upon the cotton or silk covering on the wire.
Any material of a nature which tends to absorb
moisture is unsuitable. For instance, asbestos
cloth or paper and vulcanized fibre sheet are to be
avoided for this reason . Silk , calico — any ordinary
tough paper not liable to crack will do . A good
coating of shellac varnish over the insulation before
winding greatly improves its insulating properties.
Be sure that the spirit from the varnish is thoroughly
dried out before you commence winding . Insula
tion breakdowns usually occur at the corners, and
these should always be protected by an extra layer
of material. When the insulation is in strips they
should overlap at the joints, as then the electricity
must travel by a longer path to leak to the core.
Fig . I shows an exaggerated view of this. In A
the joints butt, and the current has a very short
path (as shown by the arrow ) to jump over ;
whilst in B the joints overlap , and the current must
traverse a very much longer path to get to the core,
so that the insulation resistance is very much in
creased . This principle of extending the leakage
path as much as possible should be always kept in
mind , as it practically means that the current must
pierce through the insulating material before it
can set up a serious leak . You will see from this
that it is very important to avoid holes and cracks
in thematerial, and that two layers of thin material
are better than one thick layer , as two holes or
cracks are most unlikely to come exactly opposite
to one another , Porous material , such as silk or
calico , must be well coated with varnish for the
same reason that the current has a short path
through the pores, unless they are filled up.
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The principle is further illustrated in Fig . 2,
which shows the slot of a toothed armature. In
A the insulation has been neatly trimmed off close
at the top of the slot, with the result that the
current has only to jump over the thickness of the
material to leak to the core. In B the projecting
insulation has not been trimmed off, but has been
bent over the wire towards the centre of the slot,
so that the current must traverse a path of much
greater length in order to reach the core. It should
be remembered that the strength of the insulation
is that of the weakest place , and that it is there
where the current will leak. One weak spot will
not be protected by having excellent insulation
everywhere else .
Wherever it is necessary to join
the material or to cut it for the
purpose of getting round a corner ,
the crack should be covered over
by a strip of insulation . Binding
wires should be well insulated
from the armature winding . The
best material to use is strip mica ;
it need not be in one length ; a
number of short strips overlapping
at the joints will answer the pur
pose. They can be stuck down
with shellac preparatory to binding
down.
General Hints on Winding.-- The
necessity for straining the wire
through the fingers when winding is
apt to cause soreness and blisters ;
an old pair of good fitting kid
gloves makes a useful protection , and will
also save the unpleasant sticky feeling of the
varnish which is sure to get on the hands as the
work proceeds. The wire should be straightened
out as it is wound on, and laid as evenly and
closely as possible. The usual difference between
amateur and professional work is that the amateur

FIG . 3 .

winds slack so that he does not get so many turns
in a given space, and his wire is loose, whilst the
professional winds his wire tightly and evenly ,
filling up the entire winding space, making a neat
and efficient job . If the turns are loosely wound ,
the wire moves and slips when the machine is run
ing, the covering is rubbed off, and short circuits
occur. The loose end of the wire should be held
firmly in one hand whilst the wire is laid flat and
straight by a rubbing motion with the thumb of
the other hand ( see Fig . 3 ). Each layer should be
lightly tapped over with a small block of wood ,
using a light hammer ; do not strike hard enough
to bruise the wires one against the other (see
Fig . 4 ) .
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If the wire is well covered it is not necessary to
varnish each layer, especially for. low voltage ma
chines ; varnish on each layer is, of course, the very
best practice but it has the disadvantage that the
spirit' in the varnish will produce temporary short
circuits so that the coils cannot be tested with
certainty as they are wound, and it is very desir
able for an amateur to be able to test his work as

but single covering should not be used on sizes
larger than No. 18 gauge. When white silk cover
ing is varnished with shellac varnish , the coils look
as if they had been wound with bare wire ; green
silk is preferable to white, as a bad place in the
covering is more readily detected .
Siemens or H -armatures. — These present two
methods of winding ; one in which the coils are
wound in two portions, one on each side of the
shaft (see Fig . 5 ), and the other in which the wind
ing is continued right across the slot layer by layer.
The second method enables a few more turns to be
wound on , as when wound in two coils , there is apt
to be a waste space between them , but the two -coil
method is useful when a heavy current is desired ,
as the coils are easily connected in parallel which
avoids using very thick wire. In both systems
the only chance of error likely to arise is that of
winding the second part of the coil on the other
side of the shaft in an opposite direction to the first
( see Fig. 6 ), so that the two parts neutralise each
other and no current is generated . The correct
method is shown in Fig . 7. The armature can
be supported for winding between lathe centres
or can be easily wound if the core is held by the

FIG . 4 .
he goes along, because he cannot be so sure as the
professional man . When the armature is com
pletely wound the coils should be thoroughly var
nished ; put on an ample allowance so that it will
soak in and to a great extent permeate the under
neath wires ; the spirit must be well dried out by
baking the armature in an oven , this may take
several hours to get all the moisture away. When
making a final test after the armature is bound up
and varnished , you may find leaks between the
coils or to the core ; do not hastily decide that the
faults are due to contact between the wires or wires
and core, the leaks may be due to moisture and
before you unwind any coils try the effect of a
further baking ; even rubber varnishes contain

FIG . 6 .

-

FIG . 7 .
left side in the left hand and the wire wound on
by the right hand .
Polar Armatures.-- Each pole should be com
pletely wound in order , leaving a starting and
finishing end ready for joining together.
(To be continued .)

FIG . 5.
spirit or water to an extent which will cause leak
age, and this moisture will sometimes remain in
the coils for a long time. A useful tool to assist
in easing the wires into place is the handle of a
tooth brush , metal should not be used as it is liable
to cut the insulation .
For small armatures silk covered wire is prefer
able ; a single covering suffices for all sizes smaller
than No. 24 gauge ; No. 24 and larger sizes should
be double covered , and it is advisable to use cotton
covering when the size is larger than No. 20 gauge.
When cotton covered wires are used , a single cover
ing suffices for all sizes smaller than No. 24 gauge,

ACCORDING to the Iron Age two of the largest
spiral springs ever made in the United States were
shipped recently from Pittsburgh. The springs are
271 ins. diameter, and have a height of 34 ins.
When closed solid they are 19 ins. high . They are
made of 14-in . steel, and the bars were 533 ins. in
length . The springs are so elastic that they can
bemoved with the finger,while it requires a pressure
of 3000 lbs. to close them down. The rule among
spring makers has beretofore been that the inside
diameter of a spring must not be over ten times the
thickness of the bars without special appliances to
keep the coils in position . These springs, however,
are seventeen times the diameter of the bar.
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Lamp for Examining
Storage Cells .

By Otis J. Dorwin .
" HE proper care of storage batteries requires
that the bottom of the tanks or jars contain
THE
ing the plates and electrolyte of each cell
be explored to learn if the sediment resulting from
detached particles of active material of the plates
has collected in sufficient quantity to short- circuit
the plates . This examination should be made at
least once a month , and a convenient, if not neces
sary , implement is a battery lamp.

A

FIG . I.
To make a battery lamp is a simple matter, if
one understands glass -blowing ; but, to those who
do not, somedifficulty may be experienced in closing
the lower end of the glass tube, which protects the
switchboard lamp from the electrolyte. The writer
does not wish to pose as an authority on the manipu
lation of heated glass, and so merely makes one or
two suggestions regarding the closing of the lower
end of the tube.
A glass tube, 3 or 4 ins. longer than the depth of
the tanks or jars, and large enough in inside diameter
to admit a switchboard lamp, should first be pro
cured . This tube, if at all moist , should be dried ,
and then slightly heated by holding near, but not
in , a fame, so that it will not crack when it is placed
in the blaze . A gas stove or jet may beused to heat
the tube , and about an inch of one end of the latter
should be slowly placed in the flame. When the
glass reaches a bright red heat, withdraw it and
close the end by either rolling it on some hard
smooth surface of stone or iron, as shown at A in
Fig . 1, until the glass has bent in toward the
centre and closed the tube, or use a pair of long -nose
pliers and simply press the hot glass together.
The first method makes a neater end , but is more
difficult to accomplish .
It is important that the closing of the tube be
neatly done, so that it will not be larger at the closed
end than at any other point. This is to allow of
the tube being inserted between the plates of the
cell. When a satisfactory closed end has been
made, the other end of the tube should be heated
and then flared out, as shown at B (Fig . 2 ). This
can be accomplished by turning the heated end of
the tube over the pointed end of long-nose pliers.
Next get a piece of soft pine, about 2 ins. square
by 3 ins. long, and , with a penknife , fashion out the
handle of the lamp, as shown at C. The shape of

II

the handle is that of a pear. On the upper end the
brass socket part of a burnt-out incandescent lamp
is to be fastened by small brads, so this end must be
shaped accordingly. Make it slightly tapering and
large enough for the brass part to fit snugly. When
the outside of the handle has been shaped and sand
papered , split it in two exactly in the middle. After
splitting, the handle should be hollowed out to
receive the flared end of the glass tube. Two small
channels should be made for the wires which con
duct the current to the lamp. One of these wires
passes straight to the top of the screw , and the
other is to pass out through the side of the handle
just below the screw , to which it must be soldered
on the lower edge.
A switchboard lamp of the style shown at 1)
should be procured , and to it the two wires men
tioned are soldered . The lamp should be appro
priate for the voltage of the battery, whatever
that may be. After the wires have been neatly
soldered , slide the lamp to the lower end of the glass
tube, then put the split handle pieces together
around the upper en l of the tube. Place the wires
in their respective grooves, as at E , solder the one
marked X to the part of the lamp screw base
marked X at C. The joint must be made on the
under side. Then force the lamp base over the
top of the pear- shaped handle, and after fastening
with small brass screws solder the remaining wire
to the lower edge of the base.
E

X
F

X
B

с
D)
FIG . 2 .

Make a groove around the lower part of the
handle and wrap it tightly with two or three turns
of small wire to draw the two parts firmly together.
A coat of paint on the handle adds to the appear
ance .
An ordinary lamp socket should be suspended
from the ceiling of the battery room by a piece of
lamp cord long enough to enable the battery lamp
to be used in any cell, and this lamp socket should
be connected to the battery bus bars on the power
board. The completed battery lamp is shown at
in the figure. — The American Telephone Journal.
New G.W.R.EXPRESS LOCOMOTIVE. - A new class
of four-coupled bogie express locomotives has just
been brought out by the Great Western Railway .
The engines were built at Swindon Works, and are
much the same in their general dimensions to the
now famous “ City of Bath " class, but have inside
frames only and outside cylinders. The latter are
18 ins. by 30 ins. stroke. The chimney is of the
old G.W.R. standard pattern with a bright cap.
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Locomotive Practice ,

By Chas. S. LAKE.
(Continued from page 512, Volume X.)
Two PRODUCTIONS OF CREWE WORKS.
"HE scope and capabilities of CreweWorks are,
TH in a general sense , understood by the
majority of those who are in any way inter
ested in the subject of railways, and , more par

possible if hand trolleys were employed . The
gauge of the works railway is 18 ins., and it is sur
prising to see these little engines dealing with what
are, to them , considerable loads, whilst negotiating
curves and switches with ease and celerity.

terte NIP -PER.LEBER

Fig . 1. — THE LONDON & NORTH -WESTERN RAILWAY LOCOMOTIVE , " NIPPER ."

ticularly , locomotives ; and the accompanying
illustrations will serve to emphasise the wide field
of operations existing there during the last forty
years.
The first photograph shows one of the “ tram "
engines built at Crewe in 1867, for running about
the works hauling trucks loaded with material
from one department to another, thus greatly
assisting in expediting the processes of manufac
ture by providing a means of rapid transit and
greater ease in handling the work than would be

The second illustration represents the latest
type of express passenger locomotive, and shows
Precursor," the first of the class turned out of
Crewe Works in March of the present year, having
been built to the designs of Mr. G. Whale,
M.Inst.C.E., chief mechanical superintendent of
the L. & N.W. Railway. The design is substantial
in appearance, and embodies all the recognised
features of the most modern British locomotive
practice.
It is noteworthy that, whereas Mr. F. W.Webb ,
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the late locomotive superintendent, adhered to the
last to compound locomotives , his successor's
first design is a “ simple " engine.
The writer has observed the locomotives of the
“ Precursor " class doing excellent work on various
parts of the L. & N.W. system , and recently noted
a run in which " Harbinger," one of this series ,
hauled the 5.30p.m. express from Euston to
Crewe in 2 hours 54 minutes , without the aid of a
pilot, the load being certainly not less than 350
tons behind the tender. This, of course, is very
good work indeed, but it must not , in any way, be
inferred that Mr. Webb's engines are incapable of
similar performances ; indeed, quite as meritorious
running has been made by several of the “ Alfred
the Great " class compounds .
In the “ Precursor " class we have a replica of
what is to be found upon many other lines ; in fact
the engines are, as already stated in other words,
good examples of what is often termed the
standard
type of British express loco ...otive.
There is one point in which they stand out ahead
of their competitors on other lines, and that is the
total heating surface area. This is greater in the
locomotive under notice than in any other British
4–4–0 type engine, so far as the writer is aware.
The total is 2,000 square feet , and this is obtained ,
presumably, by employing a large number of
small diameter tubes, as the boiler is in no way out
of the common in respect of length or diameter.
When the working drawings are published it will
be easy to see how the large aggregate is arrived at.
The principal dimensions are as follows
Cylinders (diameter), 19 ins.
( stroke ), 26 ins.
Coupled wheels (diameter ), 6 ft . 9 ins.
Boiler (mean diameter ), 5 ft . o ins.
Heating surface (tubes), 1.848 sq. ft.
(firebox ), 1615
( total), 2,009
Steam pressure, 175 lbs. per sq. in .
Grate area , 22-4 sq . ft.
The engine weighs 59 tons 15 cwt., 38 tons of
which are available for adhesion . The tender,
which is of improved design , accommodates 3,000
gallons of water and six tons of coal.
“ CAPS ” ON LOCOMOTIVE CHIMNEYS.
The writer is frequently asked what is the
function of the plate which is to be seen attached
to the chimneys of many L. & N.W. locomotives,
and also on a few belonging to other companies in
this country, whilst on the continent nearly all
the engines are so fitted . The " caps may either
be cast in one with the chimney , or formed of a
separate piece of wrought iron plate and attached
thereto by means of setscrews. The idea is to
break the force of the wind as it comes cutting along
the chimney top at great velocity , beating down
the exhaust steam , thus preventing free steaming
and enveloping the front of the cab to such an
extent as to obscure the driver's view very often
for several moments at a time. The cap , " or
deflector plate , by breaking the force of the current,
allows the exhaust discharge to escapemore freely
and to take a more vertical course on leaving the
orifice of the chimney . During several recent trips
made by the writer on some of the largest locomo
tives on British railways, fitted with large boilers ,
and consequently short chimneys,the inconvenience
caused by the exhaust steam beating down on to
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The Construction of Model
Alternators .

By “ Zodiac.”
(Continued from page 606 , Vol. X.)
(22) Three-phase Distribution . There are two
systems of connections in use for three-phase dis
tribution . The three circuits of the alternator may
be connected to one point called the neutral point,
the other ends of the three windings being connected
to the three lines as shown in Fig . 23. This system
is called the “ star ” system of connection. If E
be the voltage between two of the lines , the voltage
between any one line and the neutral point will be
E
E
(the root of 3 = 173.
13 173
If G , C , and C ; denote the currents at any
instant in the three windings, then C + C2 + C ; = 0 .
At any instant, therefore , one of the wires acts as
a common lead or return for the other two. With
a star grouping each circuit of the alternator must
be wound to give a voltage equal to 1'73 of the line
voltage and to carry a current equal to the line
current. Induction motors are nearly always con
nected " star " fashion . The second method is the
“ mesh ," or triangle system of connections, in which
the three windings are joined up so as to form a

Fig . 3. - FRONT VIEW OF THE “ PRECURSOR ."
the cab was very noticeable , it being quite im
possible at times to see a yard ahead out of either
window on account of the reason given . The caps
do not altogether obliterate this outcome of the
modern high pitched boiler , but they mitigate the
nuisance to a great extent.
POSITION OF THE “ SINGLE > ) LOCOMOTIVE .

The type of express passenger engine known as
single driver" has been forced , by circum
the
stances, out of favour on British railways. Else
where it has never been given a chance to exemplify
its virtues, for abroad coupled engines have always
ruled , and it is hardly likely that in this country
the “ high flyer " type will return to its former
position of favouritism .
All this can be said whilst fully bearing in mind
the splendid work achieved in the past by loco
motives of this type, work which is repeated with
tolerable frequency even now . What is required
at the present time, however, is a locomotive which
may be relied upon to give an average performance
day by day, regardless of weather conditions and
the extra coaches which , at times,will turn up at
the last moment. The coupled types present the
opportunity ofproviding adequate adhesive weight,
and so are superior where heavy fast traffic is in
question . If the same adhesion can be secured
with a single driver, a new lease of life is opened
to it .
( To be continued .)

Fig . 4. - CAB VIEW OF THE

( PRECURSOR. 2")
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triangle as shown in Fig . 24. If C be the current
in the line wires, then the current in any one of the
alternator coils, i.e., the current per phase is
C
C
that is to say, the current in the line
V3 1 73
is 73 per cent. greater than the generator current
per phase, the terminal pressure being equal to the
line pressure. The sum of the three line currents
C + C + Cg = 0 .
A gramme or drum armature having three slip
rings connected to three equi-distant points of the
winding placed 120 degrees apart would form a
three-phase mesh
connection , the field being of
the two -pole type. The current per line wirewould
be V3 or 173 x the current per phase of the
-C
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there will be a reading on the voltmeter V which
would otherwise show practically no reading.
( 23) Type of Instruments used for Alternating Cur
rent Ammeters and Voltmeters.-- For alternating - cur
rent work , instruments having permanent magnets,
such as Weston
ammeters and voltmeters, are
unsuitable , as the alternating current would rapidly
demagnetize the magnets. For alternating -cur
rent work , moving- iron , “ hot-wire," and " induc
Moving- iron ,'*
tion " instruments may be used .
or so -called electro-magnetic instruments have to
be calibrated by using alternating current, and , as
a rule , are only accurate when used on circuits

wlo

V
Fig . 26.
TEST FOR
FALSE
CURRENTS .

V

w

( Two -pole field .)

mesh connections. Hence the phases
of three
phase machines are, as a rule, “ star D ) connected ,
To test a mesh winding for such internal or false
currents , one of the junctions is opened and a
voltmeter inserted as shown in Fig . 26 .
The
machine is then run fully excited on open circuit ,
i.e., without load . If internal currents are present

w

\C
Fig . 25.— " STAR ” CONNECTION .

w

ь

w

A

g

armature winding. Fig. 25 shows a gramme arma
ture with the conductors “ star
connected . It
will be seen that one end of each of the windings
a , b , and c is connected to the neutral point, the
other three ends of the windings A , B , C , being con
nected to the three slip rirgs.
Whichever method of connection is used , " star "
or “ mesh ," the output of the machine in watts is
the same. The mesh connection has the disadvan
tage that if the E.M.F. wave differ from the pure
sine curve, injurious internal currents will circulate
in the windings; such internal currents waste energy
in heating the windings and also impair the pressure
regulation of the machine. Drum armatures from
which three-phase tappings have been taken off
have this disadvantage since, of course, they have
B

w
w

-C
FIG . 24.- " MESH ” CONNECTION .

w
having the same frequency as that of the circuit
on which they were calibrated . In some modern
instruments, however, a change in frequency from
40 to 60 cycles only introduces an error of '5 to
I per cent. Hot-wire instruments whose readings
depend on the heating effect of the current can be
used on both continuous and alternating current
circuits, and when used on the latter give " vertical,”
or R.M.S., values ; hence, when calibrated with
continuous current they read R.M.S. values when
used on alternating circuits. They are indepen
dent of frequency and wave form . “ Induction
instruments of the “ Ferraris ” or “ rotary field
type are much affected by changes of frequency .
Electrostatic instruments are only used for volt
ages above 100 volts, and are more suitable for
laboratory use than fo rough practical work . A
successful hot -wire ammeter or voltmeter for alter
nating current use can be made by the average
amateur, but a “ moving-iron
or an “ induct
tion ” type of instrumentwill be beyond his power ,
unless he has more than usual facilities for having
it calibrated . If he intends to buy an alternating
current ammeter or voltmeter, let him beware of
the cheap continental instruments offered , as they
are far from accurate, as a rule, and are really
little more than rough indicators , and notmeasuring
instruments in the true sense of the word .
Magnetic Data . - In order to have a clear idea of
the principles of themagnetic design of alternators ,
the reader should have a sound knowledge of the
magnetic laws.
(24) Magnetic Force. — The force at any point
due to a given magnetic pole, varies inversely as
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the square of the distance the point is situated
from that pole . Suppose a piece of iron be placed
i in . from a magnet, and the force with which it
is drawn to the magnet is 4 lbs.; then if the iron
be placed 2 ins, away from the magnet, the attrac

P

N

Fig . 27. - RULE FOR

POLARITY IN
EI.ECTRO MAGNET.

tive force will be only 1 lb. — that is to
say, it varies inversely as the square
of the distance .
(25) Rule for Polarity. — The follow
ing is a very simple rule for deter
mining the polarity of an electro
magnet.
Place the right hand , with the palm
facing the magnet core (i.e., the iron ),
the fingers pointing in the direction of
flow of current in themagnetizing coil,
then the thumb will point towards the
N pole of the magnet. Fig. 27 will
make this rule clear. Suppose the
current in this case be reversed , the
pole facing the observer would , of
course, also be reversed , ard would ,
therefore, become a S pole ; but the
reader would have to point his fingers
in the reversed direction of the currert,
and hence his thumb would now point
to the paper.
this :
Another simple rule is
Imagine yourself swimming along the
wire with your face towards the iron

H

000000

B

LAT
Fig . 28.PERMEABILITY .
core , the North Pole will be on your left, and the
South Pole or your right-hand side.
(26) Ampere Turns. - The magnetising power of
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a coil is dependent on the number of turns and on
the current.
Ampère turns
No. of turns in coil x current.
Assuming that the turns are the same size, 10
amps. infa coil having one turn will produce the
same strength of magnetic field as i amp. in a
rns in each case
coil of ten turns, the ampère
would be ten .
(27) Permeability . — Take a coil carrying a given
current (Fig. 28 ) ; it will behave like a magnet,
and will produce a field , in air, of a given strength
that is to say, it will set up a given number of
magnetic lines of force ; this magnetic field in air
we will denote by the symbol H. Now , keeping
the current the same, we will insert a core of iron
into the coil ; the number of lines now passing
through the coil will be greatly increased , due to
the presence of the iron . We denote this magnetic
field by the symbol B. The relation of the magnetis ,

Fig . 1.-MR. E. P. OLLIFFE's MODEL. STEAMER.
ing force H to the magnetic induction B is
termed the permeability, and is denoted by the
Greek letter u
magnetic induction
permeability = magnetising force.
B
or,
u = H
from which , by inversion ,
B
B = u x H , or H
u.
This is an importantmagnetic law .
( To be continueu . )
IMPROVEMENTS IN GAS BURNERS. - An ingenious
invention relating to an incandescent gas burner is
shortly to be placed on the market by Mr. Lewis
Siegenberg, junr., 121, Highbury New Park , N.
This invention makes it possible to transform an
ordinary gas burner into an incandescent gas
burner without any alteration to existing gas
fittings. Another advantage this burner has , is
that it is easy to affix , and, in the event of a break
age of mantle, can be quickly removed, when the
ordinary gas burner , which still remains in position ,
can be lit until another mantle is procured .
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A
A

Model

Ocean

Steamship .

By ERNEST P. OLLIFFE .
BEG to enclose a few photographs of a model
steamer I have made during my spare time.
The boat is built to my own design and very
much resembles the s.s. Columbia of the Anchor
Line. The hull is made of strips of tin soldered
together, and measures 2 ft. 9 ins, over all, 5 ins.
beam , and 51 ins. deep .
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Tribute to the Use of Models in
Engineering

HE value of the continuous application , in con
THE
nection with British warship designs, of
Froude's system of tank experiments for propor
tioning and forming the model of ships, so as to
ensure the minimum of resistance to propulsion at
given speeds, is clearly illustrated in some figures
furnished by a writer in a French contemporary .
From the figures furnished it appears that in the

Exhaust steom
Woler
line

6-0

Σ

Waler
Tubes
diam .

iì

CE

Steam
pipe

Air holes
Air holes
FIG . 2. — THE BOILER FOR MR. E. P. Olliffe's MODEL STEAMER .
I send a plan of the boiler, which is 64 ins. long
French battleships of the Patrie class, 18 knots
by 4 ins. diameter, and has seven cross water- tubes
requires l'18 h.-p. per ton displacement, whereas
of 3-16ths in.diameter, and three flue tubes of in .
the same speed is got with our vessels of the London
diameter. The water-tubes, I need hardly say ,
class with less than 1 h.-p. per ton . The excess,
add greatly to the steam
ing.
The firing is done
with a gauze lamp burn
ing methylated spirits,
which will last for half an
hour.
Not being possessed of
a lathe, I was obliged to
purchase
the
engine,
which is a
in . by #in .
direct-acting slide-valve ,
and drives a 21- in . dia
meter propeller.
The
waste steam
exhausts
through each of the fun
nels, and helps to keep
the lamp steady .
The deck will take off
in three pieces, and each
piece is made to lock
down .
The keel is
in lead , which I find is far
Fig . 3.- THE PARTS OF MR. E. P. OLLIFFE's Model STEAMER .
easier than hammering ,
and besides, it works up truer . The steamer is
equal to 18 per cent. in the French ship , of course
painted black above water-line, and red below .
means a heavy increase in coal consumption . In
the new ships for Russia it is 1'23,and in the German
ships of the Brannschweig type 1'21 h.-p. per
PETROLEUM BRIQUETTES, yielding thrice as much
ton for 18 knots. Turning to cruisers, the results
heat as ordinary coal, but leaving no ashes , and
are also strikingly in favour of the British type . In
weighing less than coal, are manufactured by M.
the Drake class of 23 knots designed speed, but of
Maestracchi, of Coburg . The petroleum is mixed
24 knots on trial, the proportion of power to dis
with soft soap, resin , caustic soda, lye, then heated
placement tonnage is 2.15 h.-p., whereas in the new
and solidified . The mixture is then run into
French cruisers to attain 231 knots speed , it is
briquette moulds, and heated in a stove for ten or
2.8 h.-p. per ton displacement. The difference,
fifteen minutes. The briquettes are then cooled
due to hull design makes a very material reduction
in the radius of action .
for a day or two , and are fit for use.
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Model

Making

for

Beginners .

XIV . - A Model Railway Goods Wagon .

By E. A. J. ANDREWS.
'HE model wagon illustrated herewith is a copy
TH of the one described in No. I of. THE MODEL
ENGINEER as regards style and general
details of construction , but is smaller (being
approximately a k-in . scale model), the gauge,
however, remaining the same, viz ., 3 } ins., and
differs in a few other respects.
The framework is constructed according to de
sign , but is composed of homely material in the
shape of broken up boxes, the wood being planed
to size - in . by jin . Most of the joints are tenoned
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off flush . The other ends of the wires (or rods)
are screwed , fitted with nuts (made form hexagon
steel) and coiled springs as in the original design .
Each drawbar ( a piece of steel rod ) after having
the hook formed , was hammered flat on the hook
and for a short distance beyond , and a small hole
drilled through at the shoulder by which to attach
links to the bar , this being effected by a small
screw , passing through two eyes formed in the upper
most link , screwed tightly into the link, but loose
in the drawbar.
The links — three of which form
the chain - are made of stiff wire. The draw
springs are made of fairly strong coiled steel
instead of rubber. A drawplate with slot in centre,
and made to fit on the flattened drawbar by slip
ping over the hook , is fitted at each end (each with
two small round -head screws), this keeping the

MR. E. A. J. ANDREWS' MODEL RAILWAY Goods WAGON .
together, all are glued and bradded , and as a result
the whole foundation is quite rigid . The sides and
ends are each cut in one piece from thin board ,
also obtained from boxes, the soundest parts of
course being chosen , well planed, and the outside
grooved to represent the plank of a real wagon
The corners are glued and bradded together, and ,
for the sake of appearance , no less than for addi
tional strength , are further fitted with angle plates
of thin sheet iron fastened on with small round
headed brads.
The buffer guides were cast in iron from a pattern
made from the design given in No. I M.E., but as
they proved too hard on the bases to file, the corners
were chipped off and, being softer underneath , the
castings were then turned in the lathe, this being
not only simpler, but also gives them a more
symmetrical appearance , and is quite in accordance
with the design of real buffers now in general use
on some of the rolling stock of our principal
railways. Each guide is fastened on with three
screws. The buffer heads are turned discs of sheet
steel screwed on to stout steel wires, the holes being
slightly countersunk on the outside, and the pro
jecting ends of the wires rivetted over and filed

hooks upright, as when round , and especially when
not supplied with links, the drawbars and hooks
have a tendency to revolve.
The horn -plates were cut out of 1-16th in . sheet
steel, and are copies of those originally described
and illustrated in Mr. Powell's article. It should
be mentioned that they must be screwed to the
inner sides of the soles of the underframe before
the latter is put together , as it would be found
practically impossible to fix them on afterwards.
This is a point which might easily be overlooked .
The hornstays are fastened on to the hornplates
with small screws, this being far better and simpler
than riveting, if indeed it were possible to rivet
them in such a position .
The axle-boxes are cast-iron , but are finished to
same shape as in the original, and need no special
comment.
The springs were, undoubtedly , the most trouble
some part to make of the whole wagon : when
commencing them they certainly appeared to
present almost insuperable difficulties. After pre
paring the pieces of clock spring (six for each
spring, though five would probably be found ample
for this size), and binding them together in the
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middle with a strip of thin metal, an attempt was
made to drill a hole through for screw by which to
fasten to axle -box, but with no better result (not
altogether unexepcted !) than the breaking of a few
drills. The next thing attempted was to make a
hole through each piece of spring separately , but
the only means by which even this could be success
fully accomplished was to carefully punch a small
centre pop , file off the slight projection on the re
verse side thus formed , and then enlarge the
diminutive hole to the required size by reamering .
At the best, however, this was very tedious, and as
so much care was necessary in order to aviod
" scrapping
a considerable amount of material,
it seemed imperative that some other method must
be adopted , and the following was eventually
followed and proved quite satisfactory.
A strip of thin metal 5-16ths in . wide, and about
It ins. long was bent sufficiently wide to contain
the pieces of clock spring,whilst a hole drilled in the
centre of the bottom of the bend , and a small flat
headed rivet put through with the head uppermost,
and then held in the vice. The pieces of spring
were then placed in position , the smallest piece ,
which rests on the head of the rivet, first and so
on to the largest, bits of thin metal being also put
between (except in the case of the two larger
leaves , which lie close together ) to give the
spring greater depth (as described in several places
in previous numbers of the M.E.). the ends of the
strip (or band as it now becomes ) then bent over as
tightly as possible and soldered , the solder being
well run into all joints and round the rivet, thus
making all secure. By this means the four springs
were soon disposed of. The rivets rest in holes
drilled in top of axle -boxes, which was found quite
sufficient to keep the springs in place. The ends
of the springs rest in seats formed of thin sheet
iron and bradded on to sole.
The wheels are cast- iron ( from a home-made
pattern ), turned to 2 ins. diameter, and are screwed
on to the axles, which are of iron rod turned to
5-16ths in , along the middle, reduced to 4 in . for
the wheels and again to 3-16ths in . for the axle
boxes .
The whole of the woodwork and under parts of
the wagon, as also the front rims of the wheels, are
painted grey, to resemble, as closely as possible ,
the real article, the correct colour being obtained
by mixing black and white enamels together until
the desired tint was produced . The other parts
of the “ ironwork
are enamelled black .
With the object of constructing the model as
cheaply as possible, consistent with appearance ,
but without undue elaboration (as it is intended
to build other rolling stock to match as occasion
and opportunities arise ) materials already on hand
were principally used , and , on the whole, perhaps
it may be granted that the desired end has been
attained. It was thought that the building of
such a specimen of rolling stock might interest
some of your readers whose tastes lie in this direc
tion , and who may sometimes wish to expend their
energies on something calling for less labour, than
the construction of a model locomotive entails , but
which , at the same time, is a welcome addition to
a model railway engineer's " plant.” Appended are
some of the principalmeasurements of the wagon :
Body. - Length (outside), 10 } ins., (inside),
10. ins. ; breadth (outside), 5 $ ins., (inside), 5 $
ins. ; depth (outside), 3 } ins., (inside), 2 } ins.
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Buffers. - Guides, length , f in.; diameter at base,
fin .; heads, diameter, 11-16ths in.; project fin .
from guides. Centres above rail level, 2 ; ins.
Total length over buffers, 13% ins.
Wheels.- Diameter on tread, 2 ins. ; width (on
tread ), & in . (full) ; centres, 58 ins.

A New

Prize

Competition .

Competition No. 41.-- A prize of £ 2 25. is offered
for the best design for a model of an electric travel
ling crane to run on a railway of 31- in . gauge (the
Society of Model Engineers ' standard ). The crane
should be capable of lifting, slewing, and travelling ,
and should not require a very large battery of cells
to work it .
GENERAL CONDITIONS FOR ABOVE COMPETITIONS .
I. All articles should be written in ink on one
side of the paper only .
2. Any drawings which may be necessary should
be in good black ink on white Bristol board . No
coloured lines or washes should be used. The draw
ings should be full size for the model, and small
details double full size .
3. The copyright of all photographs entered in
connection with any Competition must be the
sender's own property,' and a signed statement to
this effect must accompany same.
4. The copyright of the prize articles to be the
property of the proprietor of The MODEL ENGINEER ,
and the decision of the Editor to be accepted as
final.
5. The Editor reserves the right to print the
whole or any portion of an unsuccessful article
which he may think worthy of publication, upon the
understanding that remuneration is given at the
Editor's discretion in proportion to the length and
merit of the matter used .
6. All Competitions should be addressed to The
Editor, The MODEL ENGINEER, 26 to 29, Poppin's
Court, Fleet Street, London , E.C., and should be
marked outside with the number of the Competitlon
for which they are intended . A stamped addressed
envelope should accompany all Competitions, for
the'r return in the event of being unsuccessful. All
MSS. and drawings should bear the sender's full
name and address on the back .
The Growth of TelEGRAPHY. - The ist of May
witnessed the sixtieth anniversary of the despatch
of the first Morse telegraph message in the United
States, which was sent between Baltimore and
Washington . The immense progress which has
since been made by land and submarine telegraphy
is shown in the fact that, in round figures, 1,000,000
telegrams and cablegrams are now despatched
throughout the world daily. A recent compilation
upon the subject arrived at an annual aggregate of
364,848,474 telegrams. The first submarine tele
graph message was despatched in June, 1850, from
France to Great Britain , over a cable uniting Dover
and Cape Grisnez. The subsequent extension of
the submarine telegraph system has been simply
marvellous, comprising, as it now does, 235,625
miles of cable . Account must also be taken of the
development of the telephone, which is acquiring
more and more importance, especially in the United
States.
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The Work

of an

Amateur.

By Chas. F. COALES.
EREWITH is a photograph of three models
which I have made. The model fire engine
H
on the left has been exhibited this year at
the International Fire Exhibition , at Earl's Court ,
and I was awarded a bronze medal and diploma,
“ Special for workmanship on working models."
It is made accurately to scale of } to the inch ,
and works splendidly . The gas engine was made
up from castings and works perfectly . The engine
and boiler I made up also, but only had the castings
of the cylinder and steam chest ; the rest was made
from odd pieces , & c . It is 1 -in . bore, 2 -in . stroke.
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The Junior Institution of Engineers.
ON Tuesday evening, June 14, a visit of this
Institution took place to the Motor Car
Works of Messrs. D. Napier & Sons, Acton Vale .
The attendance was exceptionally numerous,
upwards of 120 being present. Under the guidance
of Mr. R. B. A. Ellis and others of the staff, the
party, divided into groups, were shown over.
The works being in full operation at the time of
the visit, the interest was considerably enhanced
thereby . Special attention was attracted by the
testing room , where several engines were hown
under process of testing.
The works consist principally of one large
building on the ground level, 282 ft. by 124 ft .,

A MODEL MANUAL FIRE ENGINE, GAS ENGINE , AND HORIZONTAL STEAM ENGINE AND BOILER .
The boiler was made from sheet brass, and the fire
box of sheet iron ; the boiler fittings were cast
from my own patterns.
HIGH SPEEDS ON RAILWAYS. - Dr. Reichel, who
took part in the high -speed locomotive trials from
Berlin to Zossen , when the phenomenal speed of
130 miles an hour was attained , has published some
interesting figures showing the comparative cost of
steam and electricity for railways from a German
standpoint. A steam train consisting of a loco
motive and five cars, and having accommodation
for 168 passengers, required 1,400 h.-p. when run
ning at full speed ; while an electric train consisting
of one motor car and four trailers, having 180
seats, is only about three- fourths of the weight of
its steam rival, and only uses 1000 h.-p. Both
trains, in the first instance, cost about the same.
The operating costs seem to be about the same,
but it is highly probable that they would be found
to be very much less with electric running, because
the number of passengers carried would certainly
increase with a more efficient service.

more than half of which is used as a machine shop,
and the remainder for an erecting shop, where
the cars reach their final stage before being tested .
The central portion of this building is used as
stores . The other smaller shops consist of a
foundry, smithy, motor testing house, pattern
makers' shop , & c ., arranged in separate buildings.
Motors are made in several types, from the 15
h.-p. 4 -cylinder to the 100 h.-p. racer, besides
marine motors in several sizes. A new type of
motor has recently been introduced with six
cylinders , cast in three parts and mounted on an
aluminium crank case . All work is finished to
gauge. Motive power is obtained from an 80
h.-p. Westinghouse 3 -cylinder gas engine and a
2 -cylinder engine of the samemake.

PROPORTION OF CARBONIC ACID IN AIR.- " Pure '
air contains four parts of carbonic acid in ten
thousand , and the latest Factory Act stipulates
that in no factory under the Act shall the carbonic
acid exceed nine parts in ten thousand .
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of the other, so that more heat will be developed ; it will also te.
ceive more than its correct amount of current as the joint resista
ance of the two lamps will be lower than in the first case . You

to the first condition given below
especially
(Attention
and noisnotice
will directed
be taken of Queries not complying with the
directions therein stated . Letters containing Queries must be
marked on the top left-hand corner of the envelope " Query
Department." No other matters but those relating to the Queries
should be enclosed in the same envelope.
Queries on subjects within the scope of this journal are replied to
by post under the following conditions :-(1) Queries dealing
with distinct subjects should be written on different slips, on
one side of the paper only, and the sender's name MUST be in
scribed on the back. ( 2) Queries should be accompanied ,
wherever possible, with fully dimensioned sketches, and corre
spondents are recommended to keep a copy of their Queries for
reference (3 ) A stamped addressed envelope (not post-card )
should invariably be enclosed . ( 4 ) Queries will be answered
as early as possible after receipt, but an interval of a few days
must usually elapse before the Reply can be forwarded . (5 )
Correspondents who require an answer inserted in this column
should understand that some weeks must elapse before the
Reply can be published. The insertion of Replies in this column
cannot be guaranteed. (6 ) All Queries should be addressed to
The Editor, THE MODEL ENGINEER, 26—29, Poppin's Court,
Fleet Street, London, E.C.)
selected from the Queries which have been replied
The following
to recenty:are( 10,897) Automatic Cut-out for Charging Cells. F. M.
(Watchet ) writes : Please accept my best thanks for your careful
answers to my former questions which have done much towards
clearing up my difficulties. Will you please answer the following :
- (1) Suppose I place two 50-volt lamps in series with a 100-volt
circuit, why does not the whole current pass through the first and
burn it up ? (2) If I had a dynamo giving an output of 20 volts
at 6 amps. and putit on a circuit of, say, 1 ohm resistance, accord
ing to your statement, the drop in volts between positive and
negative terminals of dynamo in 22i ohm circuit will be 20.
.. Current = = 20 amps.
I
But I only have 6 amps, and 6 x 1 = 6 volts . So what becomes
of the 14 remaining volts ? (3) I enclose sketch of connections in
a small installation for charging accumulators of which I am
occasionally left in charge. Will you kindly correct connections,
etc. (4 ) Will you tell mewhat terminals A and B are for ? The
makers say they are for connecting the accumulators, but when the
accumulators are connected there the meters can only be got to
register 5 volts at it amps., while when connected as per sketch
as much as 13 volts at it amps. can be registered . (5 ) Is the
resistance in right place ? (6) How many watts do small incan
descent carbon filament bayonet catch HE lamps take ? (7) Will
you enclose sketch of suitable cut-out to place between switch
board and accumulators of varying voltage , to stop the accumula
tors from discharging themselves through field winding and volt
meter , when dynamo current diminishes or ceases ? (8) Is it
possible to construct an automatic cut-out for same purpose as
above , so that when the current reverses the contact is broken ,
but when the dynamo voltage rises above that of accumulators,
the contact is again made ? (9) In " Small Accumulators,” page
19, I do notunderstand how the second half of the plaster of Paris
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4. Tumbler switch .
Fig . 1. - DIAGRAM OF CONNECTIONS.
mould may be made by pouring paraffin wax into first, as when
placed together the lug in one half will come opposite to the air
hole in the other half.
( 1) Because if the lamps are of equal candle -power they simply
form circuit of uniform resistance along which there is a uniform
fall of volts and the energy consumed in the circuit which results
in heat is the same in each lamp ; if the lamps are not of the same
candle-power then the one of smaller candle -power will be overrun
as the resistance in that lamp will be greater than the resistance

BI
fron
cups

A

Query 10897
TOCUI

FIG . 4.-- SIDE
ELEVATION : FRAMES REMOVED .
must recollect that the same current must flow through both lamps
if they are in series. ( 2) When dealing with such a question in
volving the amount of current given out by a generator, whether
dynamo or battery, you must take into account the internal resist
ence of the generator and add it to that of the outside circuit.
Given a generator having a certain voltage and no internal resist
ance, the current it will give will depned entirely upon the resistance
of the outside circuit. Your dynamo gives 20 volts 6 amps. as a
working load, but if your outside circuit has a resistance of only
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Fig . 5. — SIDE VIEW OF FRAME.
resistance to A and B , then you should connect the dynamo leads
to the terminals just vacated , this will leave a free pair of terminals
for a second set of cells and the ammeter will show all the current
leaving the dynamo. (5 ) Yes , it should be in series with the cells.
(6 ) We presume you mean watts per candle-power ; low voltage
lamps vary very much , and no definite figure can be given . Two
to three watts per candle-power may be taken as a guide. (7) We
send you a drawing ofan automatic cut-out; it consists of a magnet
of cast-iron A , supported on pivots in such a manner that when
the points C dip into the mercury cups B and current flows, the
magnet poles are attracted to the soft iron bars E E ; when the
current flows below a minimum value the poles lose their power
and the magnet overbalances drawing the points out of the cups
and breaking the circuit ; the current must be remade by hand ;
There is no need to break the voltmeter circuit. The cups B are
filled with mercury. (8) Yes , a shunt coil is added which pulls in
the magnet poles when the E.M.F. of dynamo rises to the proper
value, but such a cut-out is more difficult to adjust than the simple
minimum pattern . A different design to the one shown. ( 9) The
slot for the lug can be cut in each half of the mould after the two
halves are made, so that you need only use the wax for the grid
portion .
( 12,160] Siiver Soldering. J. K. (Dublin ) writes : I have
a quantity of old scrap silver such as pipe and stick mountings ,
old jewellery, & c . Would it be possible to convert this into silver
solder for model boiler work, and if so ,what proportions of copper
and spelter shall I use in making the solder ?
Yes , certainly, but see that there is no soft solder on any of
crap silver . See our issue of April 23rd , 1903, for a practical
article on Silver Soldering." Proportions there advised are:
Silver, 13 parts ; copper , 5 parts ; spelter, 2 parts (by weight).
(12,125] “ Burning " Accumulator Lugs. W.W.(Dublin )
writes : I would be glad of a hint on ca' burning lead lugs to
plates of accumulators. I use blowpipe with rosin flux , but cannot
get a strong joint. Would plaster mould round joint'and melted
lead poured in hold better than above ?
Lead burning requires a flame of hydrogen gas to give best
results - coal gas can be used . The blowpipe should be of Fletcher
pattern, giving a blast of air at a good pressure ; no flux is used ;
a piece of stick lead is held against the joint and the flame applied
Some experience is necessary Melted lead poured round the lugs
in the way you suggest would answer very well.
(12,170 ] Oil Engine Rings. C. P. D. (Stanhope) writes :
Will you please give me the following information regarding my
I b.h.-p. oil engine ? The size of cylinder is 3 } ins. diameter.
I have had a great amount of trouble through rings leaking. I
have made several sets of rings, carefully following instructions
given in THE MODEL ENGINEER. I now propose to make a new
piston -bucket. Will it be advisable to have three rings at the
back and at the front of the bucket ? The old bucket has only
three rings at the back . I am undecided as regards the width
and the depth of the grooves for the rings. When the crank is on
the forward dead centre, the bucket projects about an inch and a
half past the cylinder end . Is this necessary ? as it only pushes
the lubricating oil out of the cylinder ? Will you please fill in
dimensions at A (sketch not reproduced ), giving the amount of
spring on a ring of this size. I it a good plan to grind the rings (r
with emery and water ? Should I make the rings of cast iron or
steel ( forged ) ? What sort of paint is used for painting these
engines ?
Perhaps you are relying upon the rings doing too much . Good
rings will not prevent leakage entirely if the piston and liner or
cylinder are worn badly . We do not advise rings at both ends of
piston . The grooves should be about fin . by in . deep . This
should be ample to get in a good strong spring. Rings should be
of cast iron . “After turning up to a diameter of, say, 31 ins., cut
out a piece of each ring, then clamp up again , and solder the joint
temporarily, and turn up the finished diameter of the cylinder .
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1 ohm , the dynamo will give 20 amps., 20 volts if its internal
resistance is low enough ; as a matter of fact, the internal resist.
ance of the armature will probably prevent you from obtaining
so much current and as soon as you exceed a certain amount the
volts will drop , being absorbed in the armature, until you reach a
point at which themachine will refuse to excite. ( 3) The connec
tions are correct. (4 ) Your connections are so made that the
voltmeter indicates the volts generated by the dynamo. If you
mean that you connected the resistance to the end terminals and
the cells to A and B , then the cells and resistance would be in
parallel and the voltmeter would still indicate the dynamo volts ,
but the ammeter would only show the current passing through the
resistance ; the combined resistance was probably so low that the
dynamo was only giving 5 volts. If you connect your cells and
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This will make them thinner at each end. Turkey powder is better
than emery for easing the piston and rings if they are rather tight ;
use oil with it and plenty of it, but be careful to thoroughly wipe
all clean after a rest of half an hour or so. The piston projecting
If ins. at out stroke is quite usual, and enables the bed of engine
to be if ins. shorter than it would be otherwise. If the oil feed is
is in the right position , and not too much used , no waste to speak
of should occur .
(12,208)Model Atlantic Locomotives. “ Loco MAN " (Hemel
Hempstead) writes : I am desirous of building a 17- in . scale loco
motive to 6 -in . gauge, of the G.N.R. 251 Atlantic type. The
enginemust, I suppose, be built to burn coal. Ihave somesuitable
driving wheels, 7+ ins. in diameter , with 20 spokes, and shall re
quire the engine to traverse a 30 -ft. radius. What prototype is
the most suitable ? What should be the dimensions of the cylin
ders ?
As a deep grate is essential for solid fuel (the best fuel for such a
model), the G.N.R. 251 class of Atlantic locomotive, owing to
the shallow grate, is not quite the most suitable type to model,
and the 990 class have much smaller boilers. We submit you
herewith a design adopting a size of driving to suit the castings
you already have. This size is rather smaller than that used in
the G.N.R. engines , but enables a shorter total wheel base to be
employed , which , as you intend to lay down comparatively sharp
curves, is an advantage. For general details of cylinders , motion ,

FRONT VIEW OF MODEL ATLANTIC
LOCOMOTIVE.
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bed , and is locked in such a manner as to render it firm and rigid .
is gibbed to bed both
The carriage has long bearing on the ways,
front and rear. A cam locking device locks carriage to the bed
when using cross- feed . The cross-feed screw has a graduated collar
which reads in thousandths of an inch , and can be set at zero in
any position . Plain and compound rests are furnished , and are
easily interchanged . The base is graduated , and renders the com
pound-rest capable of fine adjustment. Tool-post has improved
collar and shoe, which exclude all dirt and chips , and admit of
quick , easy, and secure adjustment of the tool. If desired , the
makers will supply the English tool-post in place of the ordinary,
(American) tool-post , without extra charge.
The automatic cross and longitudinal feeds are actuated by a
phosphor-bronze worm on the lead- screw , receiving its power from
the head spindle through spur gears ; the lead- screw is splined ,
and simply acts as a feed rod , therefore the only wear on the threads
is in screw -cutting. The automatic feeds are almost indispensable
for a large variety of work , as they secure more accurate results
and smoother surfaces. The range of feeds is very large. The
range for screw - cutting is extremely wide, cutting all standard
threads, right or left ( including II, I, and 27 ins.) from 3 to 64,
without compounding the wears, and nearly all threads by com
pounding. The lead-screw is cut from a master -screw by a new
process, from 30 per cent. carbon steel,making an accurate, durable
and most desirable lead -screw . When desired to cut Metric thread
only, the makers furnish metric lead-screw and index in place
of the usual lead- screw and index, at same price.

THE NEW “ STAR SPECIAL " SCREW -CUTTING BENCH LATHE.

etc., we would refer you to the designs in our new book , " The
Model Locomotive," price 6s. nett, post free 6s. 4d. See Plates
V , VI, and IX for drawings of the GIN.R. Atlantics. The cylinders
should be about it ins. by 21 ins. The leading end of the coupling
rod will require specialattention , as this must clear the connecting
rod .
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A New Screw -Cutting Bench Lathe.
There seems to be a growing demand for an accurate and reliable
bench lathe that can be bought at a moderate price, and the " Star
Special " screw -cutting bench lathe, shown by the accompanying
illustration , has been built to supply this demand. The manu
facturers claim that much of the work that is now being done on
large and expensive tools can more profitably be done on this lathe.
The headstock has large hollow spindle, made from a crucible
steel forging, with draw -in chuck for split collets up to 4 in .
capacity, phosphor-bronze boxes , with improved end -thrust ball
bearings ; the cone-pulley has three steps for wide belt, with strong
back gear ; a push -pin on the head -gear allows the cone to be
instantly locked or unlocked without using a wrench . The tail
stock is the curved or cut-under pattern , which allows the com
pound -rest to swing parallel with the ways and over base of the
tail-stock with room to operate feed -screw handle , the spindle has
an improved locking device , and the tail-stock is provided with
side adjusting screws for turning tapers ; it has a long bearing on the

The bed is 46 ins. long , and the rated size is 4t- in . centres , but
the centres actually measure 5 1•
ins. above the bed . Each
lathe is furnished with a large and16th
a small face plate , centre-rest;
follower rest, two hardened and ground point centres, a full set
of change gears and wrenches.
The “ Star Special ” screw -cutting bench lathe is made by the
Seneca Falls Manufacturing Company, 560, Water Street, Seneca
Falls, N.Y., U.S.A., makers of the well-known line of foot and
power " Star " lathes. They will be pleased to send full description
on request. Please remember that the postage rate to America is
24d . per oz.
*Model Bolts, Studs and Nuts.
We have just received a sample packet of the latest additions
to the Liverpool Castings Company , 5 , Church Street, Liver
pool, which comprise a set of Whitworth hexagon bolts, nuts,
and studs. The bolts are in four sizes : — in . long for cylinder
covers, & c., in . long, tin ., and 1 in . respectively ; two studs.
and i in .; also two useful sizes in 3-32nd- in. bolts. A complete
series of turned steel washers, not stamped, but made from the
solid bar, highly finished and chamfered on the edge are, we under
stand , also in hand . At present these useful accessories are for
I- 16th and 3-32nd bolts, and are cheap, and in appearance should
add much to a model. The Liverpool Castings Company also say
that every bolt, nut, and screw on their list they hold in stock for
instant deliyery , and positively guarantee to send any order for
these off the same day as the order is received . Their special clear.
ance discounts are now withdrawn .

New

Catalogues and Lists

We have received a set of Stuart Turner's lists, bound together
in a strong paper cover , and which will be forwarded to any reader
of this journal post free upon receipt of three penny stamps. We
also note that a complete set of castings for a model of the new
G.N.R. famous “ Atlantic " express locomotive (No. 251 class)
a finished sample of which is now nearing completion will be on
sale in August next. Address : Stuart Turner , Shiplake, Henley
on - Thames .
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The Editor's

Page.

time we have received many
queries upon steam " boley design and cony
struction , which show that the enquirers
have had a very slight knowledge of the nature of
the stresses to which a boiler under steam is sub
jected and the various important points which
must be considered in producing a satisfactory
and safe steam generator . A reader without ex
perience and without proper tools'will, for instance,
ask for advice upon the procedure to be adopted
in the building or repairing of perhaps a 2 or 3 h.-p.
boiler to be worked at a pressure of 200 lbs. per
square inch , and will be dissatisfied if we answer
referring him to a practical and experienced boiler
maker. Again , tin plate and sheet iron of about
S.W.G. are favourite materials of the
No. 20
amateur boiler-maker, and although, theoretic
ally , the plate may be sufficiently strong for the
predetermined size of boiler and working pressure,
the allɔwance for deterioration by corrosion , which
should be very large, is entirely forgotten . We
therefore have to point out that such material is
quite unsuitable for continued use. In another
case we may mention a reader, thinking that the
plating of the barrel of his boiler was too thin ,
stayed it across with cycle spoke wire stays. The
uselessness of such stays will be evident to all.
When designing model boilers the objects in view
should be the provision of sufficient heating sur
face, ample water and spaces, a good circulation ,
and , above all, a strong boiler - not over strong
in any one portion and weak in another, but with
every part in proper proportion , as regari's safety
in working, with the other. For small cylindrical
boilers nothing can surpass a piece of solid drawn
copper or brass tube ; the bursting pressure of such
a boiler, neglecting for the moment the ends of the
barrel, 3 ins. in diameter, and made of 1-16th -in .
thick material, being about 1,000 lbs. per square
inch . Ends should be put in with rivets or screws,
and if flat and of thin plate, should be stayed ,
the designer always remembering that the rivets
or screws are subjected to shearing and the stays to

F

tensional strains.

The “. Gauge " Competition .
Wishing to encourage model makers to let us
and their fellow -readers see what they have accom
plished , we again offer to send a 4 Columbus
sliding caliper gauge to every reader who sends us
for insertion in our Journal a sufficiently good
photograph and description of any model, tool
or piece of apparatus he has made. If preferred ,
any other tool or article to the value of 6s. 6d.
will be sent in place of the Columbus gauge. Entries
should be accompanied by a separate letter, giving
the title of the article and stating exactly what

tool is desired . If other than a “ Columbus
giuge is required , the page and number of the tool
in the firm's catalogue from which it can be obtained
should be mentioned . The article should be written
on one side of the paper only, with the name and
address of the sender on the back . The photo
graphs and any separate sketches enclosed with
the contribution should similarly bear the name
and address of the sender, otherwise delay may
arise in the awarding of the prizes. It is essential
in this, as in our other competitions, that the copy
right of the photographs must be the property of
the senders and the covering letter should contain
a declaration to this effect.
Notices .
The Editor invites correspondence and original contributions on
all amateur mechanical and electrical subjects. Matter intended
for publication should be clearly written on one side of the paper
only,and should invariably bear the sender's nameand address. It
should be distinctly stated, when sending contributions, whether
remuneration is 'expected or not, and all MSS. should be accom
panied by a stamped addressed envelope for return in the event of
rejection. Readers desiring to see the Editor personally can only do
so by making an appointment in advance.
This journal will be sent post free to any address for 13s. per
annum , payable in advance. Remittances should bemadeby Posta !
Order.
Advertisementratesmay be had on app:ication to the Advertise
ment Manager.
HOW TO ADDRESS LETTERS.
All correspondence relating to the literary portion of the paper,
price lists. & c.,for review , to beaddressed
apparatusand
and all new
to THE EDITOR, “ The Model Engineer," 26—29, Poppin's Court
Fleet Street, London , E.C.
All correspondence relating to advertisementsand deposits to be
addressed to THE ADVERTISEMENT MANAGER , " The Model Engi
neer , 26-29. Poppin's Court, Fleet Street, London , E.C.
All subscriptions and correspondence relating to salesofthepaper
and books to be addressed to Percival Marshall & Co., 26–29 .
Poppin's Court, Fleet Street, London, E.C.
Sole Agents for United States, Canada, and Mexico : Spon and
Chamberlain, 123, Liberty Street, New York, U.S.A., to whom
all subscriptions from these countries should be addressed.
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A

60 -watt Manchester

Dynamo.

By W. SCHNEIDER.

SO

U

MR. W. SCHNEIDER'S 60 -watt “ MANCHESTER " TYPE DYNAMO.
' HE dynamo illustrated in the accompanying
THE
photographs took about six months of my
spare time to construct, and is the first model
I have made. The dimensions were taken from
The MODEL ENGINEER Handbook No. 10 , Small
Dynamos and Motors,” which I found extremely
useful. The machine is wound for an output of
10 volts 6 amps., at the speed of about 2,500
revolutions per minute, and is chiefly intended for
accumulator charging.
The patterns for the field -magnet yokes, bearings,
pulley, and brush boxes , were first made in yellow
pine and castings obtained . The cores were turned
from wrought iron i in . diameter, and brass ends
These
were soldered on so as to form bobbins.
were insulated with thick paper and well shellaced .
The winding on each consists of 1 lb. 5 ozs. No. 22
S.W.G. s.c.c. copper wire . Tbe shaft was turned
from a piece of mild steel rod f in diameter. The
armature laminations, which are 2 ins. diameter ,

have twelve slots. Sufficient were obtained to
make a total length of 2 } ins. Each lamination
was varnished with shellac in order to prevent eddy
currents. They were then strung on the shaft,
and secured by means of a nut.
The slots and
armature ends were insulated with pieces of red
vulcanite fibre stuck on with shellac. Each slot
was wound with twelve turns No. 19 S.W.G. D.c.c.
copper wire, and connections made to a twelve-part
commutator ...
The brush rocker is a brass casting , and the
brushes, which are of copper gauze, are fitted into
adjustable brush holders. The bearings are cast
in gunmetal and fitted with syphon lubricators,
The pulley
which were turned up out of brass rod .
is also a gunmetal casting and is of the usual type.
The terminal boards are pieces of polished walnut.
The machine is painted green and the winding
shellaced , and also runs excellently as a motor,
developing considerable power for its size.

26

The Model Engineer and Electrician .

July 14 , 1904.

The Society of Model Engineers .

A New Design of Internal-Combustion Engine.

[Reports of meetings should be sent to the offices of THE MODEL
ENGINEER without delay, and will be inserted in any par.
ticular issue if received a clear nine days before its actual
date of publication .]
London .
For information as to membership and all par
ticulars relating to the Society , application should
be made to HERBERT G. RIDDLE , Hon . Sec., 37,
Minard Road , Hither Green , S.E.

In Melhuish
this construction,
the invention
Mr. A.G.
, of Edmonton,
the of
suction
and
exhaust valves are operated automatically. The
engine, which works on the 4 -stroke cycle , com
prises a piston of differential areas, the front or
larger end B being of such diameter as to be a little
more than double the area of the smaller or working
piston A. Thedifferential piston works in the cylin
ders C D , and at a position corresponding to the
piston's complete outstroke a port E is formed lead
ing into a condenser chamber F. This condenser F
is also in communication with the front or large
cylinder by the port G. The inlet air and gas valve
H is provided to the working cylinder . A valve I
opening outwards is provided to the condenser F.
The action of the engine is as follows : Suppose
that a charge is compressed and fired. This ex
pands and forces out the pistons, A B doing work ,
at the same time a partial vacuum is created in the
condenser F and front of larger cylinder D. At
the completion of the outstroke the pressure re
maining in the working cylinder C passes through
the port E into the condenser F , the partial vacuum
within entirely silencing the noise by reason of its

H
F
с
E
ANOTHER VIEW OF Mr. W. SCHNEIDER'S “ MAN
CHESTER
TYPE DYNAMO . (See preceding page .)
To READERS IN MOTHERWELL, N.B. — Readers
of THE MODEL ENGINEER who would like to join
Mr. James McVey in inaugurating a society in the
districts of Motherwell, Wishaw and Hamilton
should write to that gentleman at 73, Young Street,
Wishaw , N.B.

А.

8
MELHUISH's
PATENT INTERNAL

RussiaN RAILWAYS. — The length of Russian
railways at the beginning of this year
officially
reported to have been 36,763 miles, of which 5,180
are in Asia .
WIRELESS TELEGRAPHY. — The Marconi wireless
telegraph stations at Bari and Antivari (Monte
negro ) have now been erected for a month , and are
in regular working order. Signor Marconi will per
sonally open them in July on his return to
Italy. The high -power station at Coltano (Pisa ),
near the Royal farm of San Rossore, will be the
largest in the world , and will be built entirely of
stone. It will be ready in August or September,
after which the engines and other apparatus will
be installed , so that it may begin working not later
than the beginning of 1905. The Coltano station
will be able to communicate with Great Britain ,
Canada , the United States, and the Netherlands,
as well as with all vessels in the Mediterranean , the
Baltic , the Red Sea , the Altantic Ocean , and the
Indian Ocean . Signor Marconi has signed con
tracts with Chile and Argentina to construct tele
graph stations.

COMBUSTION
ENGINE.

rapid expansion in a void . The second or instroke
now commences, and displaces the products from
the vacuum cylinder D and condenser F through
the non-return valve I, and the products remaining
in the working cylinder are compressed . The third
or outstroke now commences, the products re
expanding, and a vacuum being again formed in
the condenser F and large cylinder D. As soon as
the piston reaches its outstroke limit, the air and
gas inlet valve H is opened by reason of the vacuum ,
and this vacuum is satisfied by the inrush of a new
charge into the working cylinder C , the old pro
ducts being withdrawn into the condenser F. The
fourth or instroke compresses the new charge and
empties the condenser for the cycle to commence
again .-- Mechanical Engineer .
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Indicator Diagrams from
Petrol Motor .

a

Workshop

Notes and Notions .

Readers are invited to contribute short practical stems for this
column, based on their own workshop experience. Accepted
contributions will be paid for on publication, if desired, accord
ing to merit. Al matter intended for this column should be
marked " WORKSHOP " on the envelope.1
An Adjustable Drip -can for the Lathe .
By H. G. RIDDLE .
The adjustable drip -can shown in the accom
panying drawing has been found very useful and
labour-saving while turning down steel shafting,
etc. The lubricant used may be oil, soapy water ,
etc. A is a light brass tube of about i in . to 1 } ins.
diameter , closed at the bottom and open at top,
provided with a bent Bibcock , the plug of which

a

3

d

f

a recent meeting of the Physical Society ,
AIProf. H. I.. Callendar gave a demonstration
of the “ Projection of the Indicator Diagrams
of a Petrol Motor."
The lantern slides illustrated
the working of the motor under various conditions,
and were prepared to elucidate the nature of some
of the defects which occur in practice . The motor
itself was exhibited in action , with the indicator
attached , and the actual diagrams were projected
on the screen showing the changes of form as they
occur when the conditions of running are changed .
The motor employed was a Clement-Garrard cycle
motor, with 60 mm . bore and 70 mm . stroke. The
inlet valve is automatic, and is provided with an
arrangement for varying the tension of the spring
for experimental purposes when the engine is run
ning. The indicator used was a Hospitalier
Carpentier manograph , with certain modifications
which are necessary for high -speed work . It is
connected directly to the cylinder by a short steel
tube in place of the long fine copper tube usually
employed . The pressure acts on a thin steel disc ,
the movements of which are communicated to a
small pivoted mirror, which is tilted upwards
through an angle proportional to the pressure
acting on the disc. The movement of the mirror
is observed or recorded by a ray of light reflected
on to a screen or photographic plate. In order to
record the pressure at each point of the stroke in
the form of a continuous curve or diagram , the
mirror is simultaneously tilted from side to side
by a little crank revolving in time with the fly
wheel, so that the spot of light reflected from the
mirror moves horizontally in time with the motion
of the piston in the cylinder . Owing to the high
speed the spot of light is teen as a continuous curve,
which is readily measured or photographed .
The
engine works on the 4 - stroke cycle of operations
Suction , compression, explosion , and exhaust — and
runs at a speed of about2000 to 2,500 revs. permin .
Prof. Callendar exhibited a series of lantern
slides showing how the characteristics of the dia
gram depend upon the point of the stroke at which
the gases are ignited. He also demonstrated experi
mentally how the pressure retardation , which
occurs when using a long fine copper tube to con
nect a high- frequency engine to a manograph ,
could be compensated by retarding the position of
the spot of light relative to the piston by an amount
equal to the retardation of the pressure at any
given speed . Leakage is a fruitful source of loss
of power, but it was shown that it could easily be
detected by an examination of the indicator dia
grams. A leak shows itself as a loop at the end of
the compression stroke if the spark is retarded ,
coupled with a rapid fall of pressure during expan
sion . The effect of overheating of the engine can
be well shown by comparing two diagrams taken
under similar conditions with the cylinder cold in
one case, but hot in the other. The hot cylinder
shows the higher compression pressure and the
smaller explosion pressure, so that the power is
diminished for both reasons. Diagramswere shown to
illustrate the effects of back pressure, due to insuffi
cient exhaust lift or to a throttled silencer. The loss
of power on this account is not very seriousunless the
throttling is excessive.
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A HANDY ARRANGEMENT FOR LUBRICATING
WORK IN THE LATHE .
should be a fairly easy fit so as to avoid shifting
the apparatus in turning it on or off. B is a piece
of 3-16ths brass tube, soldered to side of A and
made a sliding fit on . C is a piece of steel or brass
wire screwed tightly into D , which is a piece of
strip brass } in , wide by fin . thick , and made a
suitable length . E is a kurled nut screwing on to
a pin fixed in F , another piece of strip brass (the
hole in D being a clearing hole), the other end of
the strip F having a hole bored in it to fit over the
tool post of slide-rest and clamped by the nut as
shown .
The arrangement being adjustable at the three
points, B , E , and G , the tap may always be placed
immediately over the point of the tool without
obstructing the view of the work , and when once
adjusted will follow the tool as it traverses the
work .
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An Adjustable Boring Cutter.
By C. R. B.

How

I, and perhapsmanyothers, have experienced some
difficulty in keeping a boring cutter its correct size
for any length of time on account of the necessary
sharpening ; this , of course, means considerable
expense, and the accompanying sketch illustrates
an expanding cutter which easily overcomes this
difficulty .
The cutter is made in two parts ( A and B ) which
are fastened together by the cheese -head screw C ,
С

B

А

D

GIT
:
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AN ADJUSTABLE BORING CUTTER .
which fits into a recessed slot in part B and into a
tapped hole in part A. The setscrew D is for ad
justing the cutter.
To adjust the cutter slacken screw C and adjust
to required size by means of screw D and then
tighten up C again .
The sketches are full-sized for it-in . cutter from
which it will be seen that the cutter when expanded
to its fullest extent will give i 11-16ths in . so that
we have a range of 5-16ths in . for wear.
The best way to put in recessed slot is to drill
two holes a distance apart so as to form the two
extremities of the slot (in this case two } in . holes
5-16ths in . centres ), and then to take the part out
between the two holes by means of a milling
attachment. The slot is then opened out (by same
method to 3-16ths in . (diameter of screw -head ) and
to a depth of 5-32nds in .
The cutter is prevented from twisting sideways
by means of the boring bar into which it should be
made a good fit.
The writer can testify to the usefulness of the
above tool as he has bored several hundred holes
with one which is still in good working order and
boring holes correct to size and which can be ad
justed to less than 1-1000th in .

ELECTRIFICATION ON THE LONDON AND NORTH
WESTERN . - In order to ascertain by practical
experiment the relative advantages of electric and
steam traction , the London and North -Western
Railway Company are completing preliminary
arrangements for the electrification of their New
port-Pagnell branch line in Buckinghamshire,
which leaves their main route to the north at
Wolverton . The distance of four miles, with stop
pages, at the two intermediate stations of Bradwell
and Great Lingford, is now accomplished by steam
locomotion in twelve minutes. The system will be
the same as that used by the Lancashire and York
shire Railway between Liverpool and Southport .
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to Turn Glass in the Lathe.

By John M. BLAKE.
HE most practicalway to turn glass appears to
TH be with steel tools. A diamond scrapes and
works more slowly . The steel tool can be
forced , and it will support a more acute angle , say ,
50 ° or 60 ° at the edge. The lubricant that is the
most convenient and effective is water applied
continuously with a sponge held against the work .
An essential point is to have slow speed - say, 60
turns or less per minute for a disc i in . in diameter.
No extreme pressure is to be used , only the firm ,
steady hand which turners acquire by practice .
A convenient tool can bemade from
-in . square
steel, ground off obliquely from corner to corner.
This is a form of tool often used on other work , and
such a one will answer for a trial.
It is well to have
six or more tools of this kind, having the centre
drilled out, and the steel left hard as dipped in
water. Grinding such tools is quite an item , as
would be expected .
These tools, when sharpened, will accomplish
more or less according to the way they are handled .
Trueing may dull more steel for the proportion of
glass removed than would be the case at a later
stage after the surface has been made true, and
more pressure could be applied . At this first stage
keenness of edge is not so essential, and the same
tools will bear more continuous use without re
grinding. When finishing or scraping keen tools
are best. At this stage of the process, the glass acts
more like a grindstone to dull the edge, therefore
wemust take a fresh -ground tool as required .
A large portion of the turning has to be done by
careful scraping upon critical parts of the work . A
good tool for that operation is made of flat steel,
thin at the end , and ground to a square edge. The
outline of the edge may be either straight or curved .
These tools have the advantage that they may be
ground quickly .
Most plate-glass is hard lime-glass, and does not
cut so readily as many varieties of optical glass .
Nearly all varieties, however, the writer has made
to yield to the turning tool. This turning has been
applied to shaping lenses to convex and concave
lenses ; they are mostly an inch or less in diameter.
In a few instances a diameter of 3 ins.was turned to
shape.
The field for this kind of work lies more in experi
mental optics. As a manufacturing process, the
method would hardly replace that in which a stream
of sand and water is made to fall constantly upon
the roughing tool. The rapidity of turning glass
by this method does not compare favourably with
that of any ordinary material ; but the saving of
time over the slower way of emery grinding is great.
The purpose of this article is to draw attention
to the fact that it is possible to turn glass with
steel tools. The quantity of material that can be
safely and rapidly removed , when conditions of
body of material and an adequate support for the
same, favour a forcing of the tool, would come as a
surprise. - Scientific American .

MOTOR CAR RADIATORS. — The efficiency of a
motor car radiator is, it is found , increased by
coating it with a dull lamp-black paint.
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The Latest in

Engineering .
the heater is a devious one, owing to the provision
of baffle -plates , as shown in the sketch . Most
makers of this class of apparatus prefer to reverse
matters, putting the steam outside and pumping
the water through the tubes ; this, though it may
throw a little more work on the pump, enables the
tubes to be easily freed from scale . In the course
of his investigations, Mr. Andrews took a tin of
hot water and immersed it in a basin of cold water,
observing the time taken for the temperature of
the hot water to fall from 197 ° F. to 80 ° F .: first,
with both hot and cold water still ; second , with

I

f

4

3

Ring numbers
9
7

150

e

urv

Pres
los
per
sq
i.n sure

FIG . 1. - A New
TYPE OF FEED
WATER HEATER .

4000

,per
second
feet
Velocity

A New Principle in Feed -water Heaters
By. H. H. HARRISON .

N Engineering for May 20th a Mr. James Andrews
describes a feed -heater of somewhat novel
principle , and gives the results of some experi
ments of an interesting character.
Fig . 1 shows, diagramatically , the construction of
the heater, which consists of the usual arrangement
of tubes expanded into top and bottom plates
surrounded by a cylindrical casing , the latter being
provided with inlet and outlet connections. Steam
Steam
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Fig . 3. - A DIAGRAM SHOWING THE IMPORTANCE OF A CON
DENSER IN A STEAM TURBINE INSTALLATION .
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FIG . 2. - A DIAGRAM SHOWING THE RESULTS OF Ex
PERIMENTS WITH THE NEW FEED -WATER HEATER.
is admitted at the top through a steam nozzle ,
which discharges into a conical- shaped tube passing
down between the two tube plates. This com
bination forms a steam -jet blower, or injector, and
by its use the steam rising up the tubes is drawn
into the blower and re-circulated , with , it is
claimed , superior results to those usually attained .
The water to be heated is, contrary to the usual
practice, outside the tubes, and its passage through

cold water stirred ; and , third , with both stirred .
As a result of these experiments, the curves given
in Fig . 2 were obtained , showing the rates of
cooling under the various conditions and the im
portance of circulating two fluids between which
heat is to be exchanged. From the curve it will
be seen that with both liquids circulated , the time
taken to cool the hot water down to the lower limit
was, approximately , one-third the time required
when neither was agitated , or, in other words, the
heat transmission is nearly three times that when
working under the first condition . To some ex
tent, this result is only what would be expected ,
and it would have been interesting to have had
similar curves for the heater when working in the
ordinary way, and then with the circulating appar
atus in action .

Steam Turbines.
In the course of discussion of the recent paper on
the above subject at the Institution of Electrical
Engineers, Professor Dalby gave some curves
which , as they show very clearly , among other
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things, the importance of the condenser, as has
been previously pointed out in these columns, are
reproduced in Fig . 3. The curves are drawn for
1 lb. of steam expanding from 150 lbs. absolute to
14 lbs., or 27 ins. vacuum , and show the velocity
acquired , and the volume for any given fall of pres
sure . It is assumed that the final velocity of 4,000
ft . per second is attained in ten stages — that is ,
that there are ten sets of moving blades and ten of
guides , and the horizontal base line shows the
amount of work , expressed in B.T.U., done at each
stage. In the first set, for example, only 4 B.T.U.
are turned into work , whilst in the last 60 B.T.U.,
or fifteen times as much work is done. The dia
gram shows that half the available energy is due
to the vacuum , and that the steam pressure may
be raised to a point at which very little work would
be done at the high pressure end of the turbine.
The History of the Anchor.
use, up to
general, consisted
anchor
be,
in century
THEginning
ship's of
a long
ofthe
the last
round, iron shank, having two comparatively short,
straight arms, or flukes, inclined to the shank at
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and resisting than is the ground a short distance
below . In the year 1831 chain cables began to
supersede the hempen ones, with the result that
the long shanked anchors hitherto in vogue were
no longer necessary , and anchors with shorter
shanks and with heavier and stronger crowns
gradually came into use. In consequence of these
changes, a Commission was appointed in the year
1838 to inquire into the holding power of anchors,
and a principal result of their labours was the
adoption of the so -called Admiralty pattern anchor,
which continued to be used in the Navy up to the
year 1860. The invention of the steam hammer in
1842 made the welding of heavy masses of iron a
comparatively easy and reliable process, so that
from this time onward the strength of anchors fully
kept pace with that of the chain cables which had
come into general use. A number of patents for
anchors were taken out prior to the great Exhibi
tion of 1851, and in the following year a com
mittee was appointed by the Admiralty to re
port on the qualifications of anchors of the
various kinds. Practical trials were then instituted ,
and as a result Trotman's anchor took the highest
place, Rodger's anchor being second on the list.

MR. J. S. VINCE's MODEL OF A PadɔLE PASSENGER STEAME 3.
an angle of about 40 °, and meeting it in a somewhat
sharp point at the crown. In large anchors the
bulky wooden stock was built of several pieces,
hooped together , the whole tapering outward to
the ends, especially on the aft or cable side. About
the beginning of the last century a clerk in Ply
mouth naval yard , Pering by name, suggested
certain improvements, the most important of which
was making the arms curved instead of straight.
At first sight this simple change may seem of little
value, but consideration will show that this is not
the case . The holding power of an anchor depends
on two principal conditions, namely, the extent of
useful holding surface and the amount of vertical
penetration . The latter quality is necessary on
account of the nature of ordinary sea bottoms, the
surface layers of which are generally less tenacious

Some of the tests to which the anchors were sub
mitted were of doubtful value, such , for instance ,
as “ facility for sweeping.” Nowadays, however,
at all events, for deep ships in shallow harbours, it
is considered an advantage for an anchor to offer
as little obstruction as possible above the ground.
American Shipbuilder .

A Model Paddle Steamer .
'HE model passenger steamer illustrated above
THE
was made by a reader (Mr. J. S. Vince) mostly
with the aid of woodworking tools. Its length is
4 ft., and the width 7 ins. ; width over paddle
boxes, i ft . It ins. ; depth , 5 ins. The boat is not
a working model, but has been built entirely for
general effect.

.
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Lessons in

Workshop

(Continued from

Practice.

page 10.)

XI.-- Cutting of Square and Angular Holes .
By Chas. W. Cook .
" HE cutting of square and other angular holes
THIis, when compared with the many easy
methods ofcutting circular holes, a somewhat
unsatisfactory operation , both as regards the
expenditure of time and the results generally ob
tained ; and a review and description of some of
the methods employed for this purpose may be of
interest to model engineers generally.
The forming of angular holes is usually effected
by or or other of the following methods — Cast
ing, filing, drifting, or punching ; and by machine.
The first named , casting," is used when the hole
required is situated in an article that it is possible
to cast, such as for instance, cast iron bed plates,
hand wheels, copper castings, & c ., and may be

Hillage

FIG . I.

briefly described as follows, taking as an example
a cast iron hand wheel (Fig . 1 ). This has
been selected on account of its very general use,
and also as affording a simple explanation of the
methods, without going into the details of mould
ing and casting. We will suppose that our wheel
is a 6 - in . one requiring a 4 - in . square hole through
it, and the first step will be to make a model of
the wheel in wood , technically known as a pattern ,
after which a piece of wood the shape and size of
the hole required , and from å in , to i in , in length ,
is glued or tacked to each “ boss ” of the wheel
concentric and square , as shown . These pieces are
termed core prints, and should be coloured red ,
or otherwise the moulder will probably regard them
as projections to be cast on the wheel,whereas their
presence is to indicate that a hole of the sameshape
and size is required through that part of the wheel,
and also, as will be seen later , to support the sand
core in the mould , at the same time keeping it con
centric with the casting . Probably some of our
readers may not be conversant with the process of
casting a square or other shaped hole in an article
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such as our hand -wheel, so a condensed description
may not be out of place .
An imprint of the pattern is made in a sand
mould , the cavities or spaces made by the core
prints being utilised to hold in position a dried
sand core of the same shape and size as core prints ,
and in length equal to the over-all distance from the
end of one print to the end of the other. It will
now be apparent that wherever the core prints are
affixed to the pattern a corresponding indentation ,
or imprint, will be made in the sand of the mould ,
thus ensuring that the core, which means the hole,
is in the position indicated by the prints, which
should be exactly opposite on the pattern. The core
made by the moulder is made of new sand and loam ,
afterwards being baked in an oven , most well
regulated foundries keeping a stock of standard
sizes, from which it is easy to “ rub ," as it is called ,
a small core to suit an odd job . The metal, when
poured into the closed mould , fills up all the avail
able space, the result being, when mould is opened .
the wheel, with a square hole in the centre filled
with sand — this being the sand core — which is
cleaned out and the casting trimmed , and, in most
cases, all that is then necessary is a few rubs with
a square file to clean and finish the hole . It will
be obvious that, particularly for long or deep holes ,
the employment of this method, where possible ,
has many advantages, and, as a matter of fact, for
many jobs, is the only one practicable , an instance
in my own experience occurring recently where
a number of discs were ordered , each one re
quiring a square hole in it set out of the centre,
the job being managed as described .
Fortunately, in actual practice, the shape of
most of the holes met with is either circular or
square ; but sometimes rectangular, triangular,
and other shaped holes are necessary ; and when
this is the case, as also with holes that are not
straight or of the same shape throughout, and for
complicated work and for holes notof the samesize
throughout their length , an appliance called a
core-box
is necessary : This is made by the
pattern -maker, and supplied to the moulder, and,
in a simple form , consists of two blocks of wood
( see Fig . 2) ; the two faces are planed flat
to lie one on the other, and marked off, and a
cavity cut in each corresponding in depth to exactly
one half the diameter of the required core, and in
length equal to the length of hole, plus the length
of core prints on pattern . The illustration repre
sents a box for making a core, half of its length
being square and the other half circular, the method
adopted by the writer for making this particular
box being as follows :
Two pieces of dry pine were selected, and each
planed flat on the top and bottom sides and
dowelled together, forming one solid piece . A circle
was then marked on the face at either end , the
centre being the line separating the two pieces,
and the block fixed on an angle plate on faceplate .
of lathe, and set to the circles. A hole, the dia
meter being the diameter of the circular part of the
core required , was then bored in the block , the
length of hole corresponding to the length of core
plus one core print ; consequently the sand core
made in this part of the block or core-box, repre
sented in length and diameter the circular portion
of core, this in turn representing, when placed in
position in the mould , the circular hole in the
casting,
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The next step was to make the square hole , and
this was effected by first continuing the circular
hole through the block , the diameter of this con
tinuation being the distance across the flats of the
desired square, afterwards separating the two
halves of block and cutting out along the groove,
in the form of a V (as shown , half the thickness of
the square .
It is most important that the depth ofthe groove
in each one of the blocks is made exactly one half
the thickness of the required core, or other -wise it
will not be possible to take the core out without
breaking it ; consequently the lower half of box,
when fastened down on the angle plate, must of
necessity be the same thickness throughout.

SECTION .

FIG . 2.
For boxes with long holes , the box
would have to be turned end for end
on the angle plate, necessitating
marking off on each face ; and for some
shapes the milling cutter may, with
advantage, be employed , the blocks
being held separately on either the
faceplate or angle plate and the
cutter in the drilling spindle or
milling attachment.
Before leaving the casting method of making
angular holes , mention might be made of the pro
cess of casting a threaded brass or gunmetal nut.
In the ordinary way these are, of course, cut in the
lathe, but sometimes , particularly in out of the way
places, a suitable lathe is not available , or the
screw on which the nut has to fit is a multiple
thread of bastard pitch , and consequently difficult
to cut, necessitating, perhaps, a special change
wheel for the lathe, and under these circumstances
the above mentioned process of casting the nut
is restored to , and just here a leaf from the writer's
notebook may, perhaps, serve the purpose of an
explanation . A new gunmetal nut was wanted for
a steel screw of bastard pitch , the thread being
also a sextuple one, or as some prefer to call such ,
a screw with six starts , and the lathe not being
suitable for the job , it was decided to cast the nut
on the screw . The old nut served the purpose of
a pattern , and was made up with " plaster of Paris ”
to the dimensions required and a sand mould made
from it in the ordinary way. The screw was
examined and any damaged part of the thread filed
up , and the largest part selected and coated with
graphite, this being the part on which the nut was
to be cast, and placed in the mould, the largest
part of the screw being in the centre of the cavity

July 14 , 1904 .

in the mould made by the pattern , the screw being
under the circumstances a metallic core . The
metal when poured into the mould filled up all the
available space and flowing round the screw formed
when cold a corresponding thread in the centre of
the mass or nut which was taken from the mould
and trimmed up and immersed in a pot of paraffin
oil for some hours, the nut being afterwards well
hammered to loosen it on the screw and gripping
it in a vice and using plenty of oil little difficulty
was experienced in getting if off the screw and the
job was done.
The next method of cutting an angular hole is
the well-known one of first drilling a circular hole
and afterwards cutting out to shape with a chisel
and file , and this is pro
bably more frequently
employed than any other,
and answers well enough
for holes in brass and
cast -iron that have no
bottom , but for deep
holes, and blind holes or
holes with a bottom , some
difficulty is usually ex
filing to
pērienced in
straight
shape
and
parallel.
Fig. 3, A , B , C and
D represent respectively
rectangular, square, tri
END VIEW .
angular, and hexagonal
holes, and the first step in
the making of either is
B
С
D

FIG . 3 .
the marking -off and drilling of a circular hole
The first-named (the rectangular) is formed by first
drilling two circular holes side by side as shown,
afterwards cutting out as far as possible with a
small chisel and finishing with a file . The holes
being drilled side by side serve as a guide to some
extent when the hole is a deep one, and should be
drilled as near as possible to each other without
actually breaking through, afterwards filing through
the partition with a round file and then cutting
out with a small chisel, which at the cutting end
should be shaped like a wood chisel, and finishing
with a flat file .
The square hole (Fig . 3 B ) is the shape most
frequently met with , and as before , should be
marked off and a circular hole drilled , the diameter
of which is the width across from one flat to the
opposite one of the required square, the shape
afterwards being cut out with a chisel and file .
Where possible, the shape should be marked off
on both sides or faces of the job , and the mouth
of the holes on both sides filed out to the marks
before filing through, the square file for finishing
being nearly the size of the finished hole .
The triangular hole (Fig . C ), like the square hole,
is first marked off and a circular hole drilled , large
triangles having, in addition , a small hole drilled in
each corner to remove as much metal as possible ,
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afterwards filing to shape , a triangular file being
useful for finishing.
The hexagonal hole (Fig . D ), is somewhat more
difficult to make, the filing of the six sides or flats
parallel, and at the same time keeping the angles
correct to form , a symmetrical hole being by no
means an easy job .
After marking off and drilling the circular hole
in the same way as 'with the other shapes the
diameter of hole being the distance across from
one flat to the opposite one, a square file is intro
duced , a little less in width than the width of flat
of hexagon, and after filing one flat the opposite
one should be similarly treated, proceeding in this
way until the six flats have been filed . As a rule,
the diameter of the circular hole may, with advan
tage, be made a little more than the width across
the flats, the slight furrow left by the drill along
each flat being useful as a guide when filing to
shape.
My next article will deal with the method of
drifting or punching angular holes, and a descrip
tion will be given of a method of drilling a square
hole .
( To be continued .)

A

33

Aluminium Alloys.
A WRITER
in theofAluminium
World
has
which gives
a hard alloy
the constituents
been found very useful for the operating levers
of certain machines. The spacing lever of a type
writer is constantly handled when in use, and if
made of iron ? or steel and nickel-plated , even
heavily , the plating soon wears off , leaving the metal

First Attempt at Model Yacht
Building.

By G. T. WILLIAMS.
HE photograph (Fig . 2 ) accompanying this
THI
brief description is of my model yacht,
which is my first attempt.
The leading
dimensions are :-L.W.L ., 28 ins. ; breadth , 64 ins.;
raught, 13 ins. It is cut from a block of Cyprus
wood , which I may say, for the benefit of inex
perienced model engineers like myself, is somewhat
liable to split, although it is easy wood to work .
Fig . 2.-MR. G. T. WILLIAMS' MODEL YACHT.

FIG . 1. - KEEL CONSTRUCTION OF MR. G. T.
WILLIAMS' MODEL YACHT.

The keel, shown in Fig . 1 , is, I think , original,
for it is designed to take off when required , to
facilitate carrying it about, as our best sailing
The essential
pond is about ten miles away .
points are rigidness and freedom from leakage. I
have two 3-16ths in . iron rods let into the keel and
firmly fixed . The upper halves are passed through
holes in the bottom and in the deck . In my boat
there is one bolt between the rods, which is tight
ened up through a square hole cut out of keel, and
clearly shown in photo ; but, if any reader should
think of copying this, I would strongly recommend
him to do away with this bolt , and fit instead two
nuts on the ends of rods above the deck . In this
case the deck would need strengthening a little .
By now fitting small washers between keel and
bottom ofboat and tightening up the nuts on deck it
will be found to be very rigid and quite watertight,

underneath exposed to rust and corrosion , a con
dition which, of course, is not permissible. If the
levers are made of brass , the matter is not helped
to any extent, as the plating wears off the same as
iron or steel and leaves the brass exposed, which is,
if anything, more objectionable than iron or steel.
The metal now generally used for this purpose by
aluminium
the various typewriter companies is
silver,” or " silver metal."
The proportions are
given as follows :
57.00
Copper
20.00
Nickel
Zinc
20.00
Aluminium
3.00
This alloy when used on typrewriting machines is
nickel- plated , for the sake of the first appearance ;
but so far as corrosion is concerned, nickelling is
unnecessary . In regard to its other qualities, they
are of a character that recommends the alloy for
many purposes. It is stiff and strong, and cannot
be bent to any extent without breaking, especially
if the percentage of aluminium is increased to 3.5
per cent.; it casts free from pinholes and blowholes.
The liquid metal completely fills the mould, giv
sharp, clean castings, true to pattern ; its cost is
not greater than brass ; its colour is silver white, and
its hardness makes it susceptible of a high polish ,
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Electric
Locomotives for
New
York Central.

the

HE new electric locomotives which are being
THbuilt for the New York Central and Hudson
River Railroad Company at Schenectady ,
N.Y., by the General Electric Company and the
American Locomotive Company , differ radically
in their electrical features from any electric loco.
motive hitherto constructed . The motors are
bi-polar and gearless, the magnetic circuit and
the field windings and the motor poles being
integral with the locomotive frame and spring
supported . The pole faces, which are laminated ,
are vertically tangential to the armature, thus
providing for vertical movement of the locomotive
frame with attached poles, without affecting the
armature air gap. The armature is assembled on
a quill which is pressed solidly on the axle . The
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the superstructure is to be of sheet steel, with
angle- iron framing, and the doors and windows
of the cab are to be fireproof. The driving power
will be furnished by four 600 -volt direct current
gearless motors, each of 550 h.-p. This will make
the normal rating of the locomotive 2,200 h.-p.,
with a maximum rating of about 2,800 h.-p.,
or about 50 per cent. greater than that of the
largest steam passenger locomotives now in ser
vice. The armatures will be mounted directly
on the axles, and will be centred between the poles
by the journal boxes, sliding within guides in the
side frames . The armature core will be of the
iron - clad type, the laminations being assembled
on a quill, which will be pressed on the axle . The
winding will be of the series drum -barrel type.
The conductors will be designed so as to avoid
eddy currents , and will be soldered directly into
the commutator segments. The commutator will
be supported on the quill. The commutator

The New ELECTRIC LOCOMOTIVES FOR THE NEW YORK CENTRAL RAILROAD OF AMERICA.
dual weight of the assembled rotating part, in
cluding the armature, axle , and wheels , is less
than on many steam locomotives, and, there
being no uncompensated reciprocating parts ,
there is a perfect rotative balance.
The new electric locomotive will be 37 ft . in
length overall. The wheel base will consist of
four pairs of motor wheels and two pairs of pony
truck wheels , the length of the total wheel base
being 27 ft.; and of the rigid wheel base, consist
ing of the four pairs of motor wheels, 13 ft . The
diameter of the driving wheels will be 44 ins.,
and of the truck wheels 36 ins. The driving
axles will be 84 ins. diameter. The locomotive
will be what is known as a double ender, and will
weigh , approximately, 190,000 lbs. The frame
will be of cast steel, the side and end frames being
bolted together at machined surfaces and stiffened
by cast-steel cross transoms. The journal boxes
and axles will be designed to permit sufficient
lateral play to enable the locomotive to pass
easily around curves of 230 ft . radius.
The superstructure of the locomotive is to be of
steeple form , so designed as to offer the least
practicable wind resistance consistent with the
adequate housing of the apparatus and its con
venient operation . The cab is designed so as to
afford a clear view of the track . The whole of

segments will be made of the best hard -drawn
copper, and will have the ears integral with
themselves . The brush -holders will be made of
cast bronze and mounted on insulated supports
attached to the spring saddle over the journal,
maintaining a fixed position of the brush -holder
in relation to the commutator.
Unlike the ordinary 4 -pole motor, where the
magnetic circuit is made through a separate box
casting, the magnetic circuits in this type of
electric locomotive are completed through the side
and end frames ; The pole pieces are cast in the
end frames , and there are also double pole pieces
between the armatures carried by bars , which
act as part of the magnetic circuit . The pole
pieces will be shaped so that the armature is free
to move between them with ample clearance on
the sides. As the poles move up and down
with the riding of the frame on the springs, they
will always clear the armature, and provision is
made so that the armature will not strike the pole
pieces even if the springs are broken. The field
coils will be wound on metal spools bolted to the
pole pieces, and will consist of flat copper ribbon .
The Sprague-General electric multiple unit
control will be used . There will be two master
controllers in the cab , so placed that the operating
engineer looking ahead will always have one of
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these under his hand . The control system will
permit two or three locomotives to be coupled
together in any order in which they happen to
come, and to be operated as one unit by the
engineer in the leading cab . The control system
will also be semi-automatic in its action, as it will
provide a check on the rate of acceleration of the
train , which the engineer cannot exceed , while
he may accelerate at any slower rate if he so de
sires. Should two locomotives break apart, the
control current will be automatically and instantly
cut off from the second locomotive without affect
ing the ability of the engineer in charge to control
the front locomotive under his charge. The con
trol system is designed for a minimum of 300
volts and a maximum of 750 volts .
The weight which will rest upon each of the
driving wheels of the electric locomotive will be
about 17,000 lbs. Proper distribution and
division of the weight among axles will be
accomplished by swinging the main frames
from a system of elliptical springs and equal
ising levers of forged steel, the whole being
so arranged as to cross equalise the load and
furnish three points of support . The loco
motive will be provided with all the usual
accessories of a steam locomotive, including
an electric air compressor to furnish air for
the brakes ; it will have whistles, a bell, and
an electro -pneumatic sanding device and
electric headlights at each end. The interior
of the cab will also be heated by electric
coils. With a light train , the locomotive is
expected to give speed up to 75 miles an
hour, and with heavier trains similar speeds
can be attained by coupling two locomotives
together and working them as a single unit.
Its active force will be greater than that of
any passenger locomotive now in existence.

LUMINOUS PAINT. – For making luminous
paint, one practical method is to clean a
quantity of oyster or mussel shells by washing
them in warm soapsuds and rinsing in running
water ; then put them in an open fire and heat
them for from thirty to thirty-five minutes,
afterwards removing and allowing them to cool.
When cold , pound them and remove carefully
all the grey and useless portions, placing the
remainder in a crucible ; the arrangement is a thin
layer of the burnt shell, then a layer of flowers of
sulphur, and so on , until the crucible , is nearly full.
Screw on the lid , and lute it with a paste of sand
and beer. When this is thoroughly dry, put the
crucible in a hot fire and heat for an hour. Then
withdraw , let the crucible cool naturally , and when
quite cold remove the top. If the operation has
been properly conducted, the contents will be a
white powder. Any grey bit that may be found
should be removed . Sift the powder through a muslin
sieve, raking it until only a few coarse bits remain ,
and use the sifted powder mixed with gum water.
The best effect is obtained by applying a thin
layer of the paint, allowing it to dry, applying
another thin layer , again drying, and then ex
posing it to strong sunlight for several hours. The
surface will acquire a strong luminosity, which, of
course, will become exhausted unless exposed
occasionally to the light.
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Dynamo.

By G. F. GREGORY .
HE above is a small machine I have just
THEfinished , using the data given in The Model
ENGINEER sixpenny handbook , ‘ Small Dy
namos and Motors."
The field -magnets were forged all in one piece
and bored out in the lathe by a friend, who also
turned the armature shaft for me, as I have not a
lathe. The field coil bobbin ends were made of
cigar-box wood, halved and jointed at the corners
and fastened direct on to the magnets with long
1-16ths in . brass pins and well shellaced , and the
core was then covered with a layer of paper , also
shellaced .

MR. G. F. GREGORY'S 40 -watt DYNAMO.
The armature is an 8 -cogged drum , wound in
four sections and is insulated , with thin silk ribbon
and shellac. This I found to be the most difficult
job of any .
The bearing standards I cast in type metal with
a brass bushing of tube, which I slotted across
and fitted a small ring .
This was afterwards
cast and soldered into place with an oil well under
neath the bushing . I used a plaster of Paris mould
for the standards. These bearings run very
smoothly and are long and altogether are a great
success .
The rocker I cut out of a solid piece of brass and
filed it to shape. The arms are of silver steel and
are insulated with mica washers at each end and
a tube of paraffin paper through the rocker.
The brush holders were also cut out of the solid
and the brushes are of copper gauze rolled up, and
then hammered to shape. The commutator is a
piece of thick brass tube mounted on an ebonite
bush and insulated with mica . The base and coil
ends were polished with thin shellac varnish and
look very well.
In conclusio
I may say that I have very few
tools at my disposal, and all holes were drilled with
a hand brace. The machine gave a full output at
the correct speed of 3,300 revolutions per minute.
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belt is tightened or slackened by
means of the jockey pulley, which is
actuated by the operator pressing the
lever that is seen brought round the
front of the machine. On the oppo
site side will be seen the balance
weight. The hammer shaft is the only
part of the model which is made of
wood . I might add that the rubber
springs previously mentioned are all
adjustable by means of the studs shown
in the sketches.
MANGANESE BRONZES. -The addi
tion of phosphorus to melted cop
per to care for the continually forming
oxide, has, says a 'German contem
porary, the disadvantage of subse
quent troubles in rolling, due to an
excess of phosphorus remaining be
hind. Manganese will take the place
of phosphorus and act to better ad
vantage, as it is rather a good thing
The
to be left behind in the copper.
best alloy of copper-manganese to
use for this purpose is one with 30
per cent. of the latter. Manganese
bronze castings with 5 per cent, man
ganese are now used more and inore
A WORKING MODEL POWER HAMMER, SHOWING THE DRIVING
AND JOCKEY PULLEYS.
in Germany for stay bolts. In Eng
land they prefer a 12 per cent. alloy.
There are a number of alloys sold for casting
A
Working Model Power
purposes which contain about 60 per cent, copper,
and 40 per cent. zinc, and after adding the man
Hammer .
ganese alloy, will be of excellent quality , and show
some 2 per cent. manganese remaining in them
By John T. GREEN .
after casting .
'HE drawings and photographs given herewith
THIillustrate very fully the model of a power
hammer that I have made.
This model wasmade particularly for a traveller's
sample, and , accordingly , the castings are in
aluminium , which makes the machine much lighter,
and therefore more convenient for carrying about.
The hammer which the model represents is made
especially for forging files, bolts, nuts, and all light
work , the speed at which it works being 400 blows
per minute.
Reference to the drawings and photographs will
show clearly the various parts of which it is com
posed . Upon the bed are fitted two cast vertical
frames, which carry, by means of adjustable pivot
bearings, a central oscillating casting, to which is
fixed the shaft of hammer . This bearing is shown
in section in the end elevation . A cast bridge
piece is fixed across from one frame to the other ,
which also carries a rubber spring or pad . There
are four of these rubber springs, two above and two
below the hammer shaft , which accentuate the
successive blows ; their relative positions may be
seen in the side elevation .
The casting which carries the hammer before
mentioned is of the pattern shown, and is connected
to a short, adjustable eccentric rod, and worked
direct from the driving shaft. Bearings for this
shaft are of gunmetal, made in halves, and let into
recesses cast in the bed frame, and have the usual
caps bolted over them , with lubricator in the
A VIEW OF THE OTHER SIDE OF THE MODEL
centre. At one end of the driving shaft is keyed a
POWER HAMMER ,
flywheel, and at the other a flanged pulley.
The
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Mr. J. T. GREEN'S MODEL POWER HAMMER .

다

(Scale : Half size . )
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For the Bookshelf .
( Any book revered under this heading may be obtained from The
MODEL ENGINEER Book Deparlmont, 26-29, Poppin's Court,
Fled Street, London, E.C., by remitting the publisher price and
the cost of postage.]
DYNAMO ATTENDANTS AND THEIR DYNAMOS . By
Frank Broadbent, M.I.E.E. London : S.
Rentell & Co., Ltd. Price is. 6d . Dett ; post.
age 2d . extra.
This book , originally written by Mr. A. H.
Gibbings, has, after passing through three editiors,

FRONT VIEW OF MODEL POWER HAMMER.
( See page 36.)

been entirely re-written and biought up to date
by Mr. Frark Broadbent, owing to lack oi time on
the part of the author, and a section added dealing
with the construction and uses of electric motors,
The reputation of Mr. A. H. Gibbings as an elec
trical engineer, and the fact that Mr. Frank Broad
bent was for eleven years Chief Superintending
Engireer to Messrs. J. H. Holmes & Co., of New
castle, stamp this work as containing reliable
information , and as being in their own words “ A
Practical Book for Practical Men ." It is full oi
most useful matter relating to the running and
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handling of dynamos and motors both alternating
and continuous current with just sufficient
theoretical explanation to enable an intelligent
attendant to obtain some knowledge of the electrical
principles of the machines and circuits . The notes
on spur gearing and rope and belt driving are simple
and excellent instruction , and there is valuable
information on how to deal with faults and break
downs.
DYNAMO, MOTOR , AND SWITCHBOARD CIRCUITS FOR
R.
ELECTRICAL ENGINEERS. By William
Bowker, C.E., M.E , E.E. London : Crosby
Lockwood & Son . 6s. Dett.; postage 4d . extra .
Deals with the winding circuits of dynamos and
motors , as well as the external circuits connecting
them together or with lamps, & c.; the matter
consists principally of diagrams with explanations,
and there are no mathematical calculations .
The
arrangements of circuits in tramcars are very fully
illustrated with diagrams explaining the working
of the controller and showing the combinations pro
duced by the various positions of the handle are
given , including accumulator cars. Methods of
connecting up polyphase and single phase alter
nating current motors, the synchronising of alter
nators are also dealt with , and ample illustrations
of the arrangements required with installations of
dynamos and accumulators. The circuits for motor
generators, balancers and boosters are included ;
this book should prove very useful to those engaged
in installing ard running electrical machinery.
STARTERS AND REGULATORS FOR ELECTRIC MOTORS
AND GENERATORS. By Rudolf Krause (trans
lated by C. Kinsbrunner and N.West.) Lon
don and New York : Harper & Brothers .
Price 45. 6d . nett ; postage 4d. extra .
A book for specialists designing this class of
apparatus, contains information on the mechanical
design of starters and controllers for dynamos and
motors and the theoretical considerations involved
in determining the sizes and proportions of the
resistance
ils, as well as in the action of the
switching gear. Curves and mathematical calcula
tions are given , and the ground covered includes
starters for single and polyphase motors ; liquid
resistance starters are also dealt with .
It is
essentially a book for advanced readers, the author
has assumed that a general knowledge of the
working of generators and motors has been attained ,

THE SMALLEST WORKING MODEL. - Probably the
smallest working model of an engine in the world is
that which has just been constructed by the aid of
a magnifying glass by an American at Danbury,
Conn. It is so diminutive that it will stand on a
piece ofmetal the size of an American io cent piece,
the materials of which it is made being gold , silver ,
brass , and steel. The largest part of the engine is
less than } in . in length , the flywheel being but
7-64 in . in diameter, while the main shaft of steel
is but 5-16ths in . in length . The rim of the fly
wheel is of gold . The total weight of the engine
without the base is but 3 dwts., and its total height
is less than 1 in .
SMOKE PREVENTION.- The one essential or the
prevention of smoke is the mixing of excess of air
with the burning gas before the temperature has
fallen below that necessary for combustion .

Tho Model Baginoor and Blectrician .

July 14 , 1904.

A

l - in .

39

though it has since been described by your paper .
It consists of a length of mild steel rod, two short
lengths for the crank pins, and four lengths of bar
steel fin . and 1 - in . section , with holes drilled for
axle and pins, formed the webs. These were driven
on and pinned at both ends to keep them in place
for the brazing process .
The bogie frame is strongly built of sheet and
angle iron riveted . It has side-controlling springs,
which act very well. The trailing springs, as will
be seen , are of the laminated type, made from
clock springs. The springs of the driving wheels

Scale Model Midland

Express Locomotive .
By C. H. TURNER .
HIS short description of my i-in . scale Mid
TH land express locomotive may be of interest
and , possibly , some help to readers of the
M.E. - This engine was commenced when my age
was fourteen, with a beggarly list of tools as fol
lows : Hammer, pliers , pincers, brace, a few drills,
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MR. C. H. TURNER'S MODEL MIDLAND SINGLE EXPRESS LOCOMOTIVE .
two cold chisels , a few odd files , soldering iron ,
vice ( 2 -in . jaws), and a scrap -box. Of course, as.
time went on some other tools were added , such as
a hack -saw , taps, & c .
The frames were cut from 3-32nd sheet iron
with a chisel, the anvil being a 7-1b . weight upside
down . The first set of frames did not satisfy me,
so a second set had to be made, as I was determined
to make the model as realistic as possible .
The frames and footplate being complete, the
patterns for wheels and axle -boxes were made, the
spokes being cut out with a fret-saw , and were cast
locally . The wheels were turned partly by a re
lation and by a professional, as, of course, I had
no lathe.
'* The axle -boxes were the recipients of a great
deal of time and trouble , although they appear so
simple .
The crankshaft was an idea of my own,

are dummy, so as to obtain a good grip - an impor
tant point even with models .
The cylinders and motion were next started on .
The cylinders were made of drawn brass tube, with
flanges, port blocks, & c ., well sweated on , these
being castings from my patterns, as before. The
pistons were the only parts turned in the motion ,
the flange, & c., being carefully filed till perfectly
flat. The link motion is made of gunmetal. I
think I am justified in expressing satisfaction of
themotion , for I could easily blow the engine round .
The whole of the motion can be dropped out if
necessary for repairs, & c., as it is built on a separate
frame.
The boiler was the next item . This was made of
1-16th -in . charcoal plate, riveted and well gal
vanised . This latter operation made all the joints
steam -tight, except the tubes (brass), which , of
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course, had to be soldered . It may be thought
hole in boiler, frames, motion , & c., was drilled with
not advisable to make a boiler of such thin plate,
the simplest form of square hole hand brace (not
on account of liability to rust. This is , no doubt,
one of the geared variety) and the home-made
the best advice in general ; but as I have used my
chuck , which was used for holding the smaller drills .
boiler a great deal, and there is no sign of rust
The following are some of the measurements :
anywhere (having examined the inside), I have every
Boiler , 47 ins. diameter , 164 ins. long.
confidence in it for safety . The firebox ismade very
Smokebox , 41 ins. diameter, 3ļins, long.
deep for coal fuel, and rises about f -in . above centre
Firebox , 34 ins. by 5+ ins. by 7 } ins. deep .
line of boiler. The smokebox , barrel, and firebox
Tubes, 9, in . outside diameter.
Steam pipe, 15-32nd in . diameter inside,
shell are made from one piece ofmetal. The tubes
Exhaust nozzle, fin . diameter inside.
are nine in number , in . outside diameter.
The regulator is similar to Mr. Pearce's excellent
Blower, 1-16th in . diameter.
design , and never gives any trouble. The dome,
Hand -pump, 9-16th in . diameter , 2 - in . stroke.
from which nearly all the steam is taken , is a gun
Power pump, 9-16th in . by 9-16th - in , stroke.
Working pressure, 30 to 45 lbs.
metal casting secured by twelve 5-32nd-in . screws.
Wheels
The boiler is fitted with pressure and water
gauges, blower, blow -off tap, steam brake, valve
Driving, 7 } ins. diameter.
for cycle pump, two force pumps (one in the cab
Trailing, 4 ins. . )
worked by hand , and another worked
by levers from crosshead under the
motion ). The boiler contains about
310 sq . ins. of heating surface and a
grate area of 184 sq . ins. It has been
tested to 70 lbs . with water and 65
with steam . I can get up steam in
eight or ten minutes from cold water,
the fuel being coal and the draught
being supplied by a foot cycle pump.
The capabilities of this boiler are, in
my opinion , very good , as may be
judged from the following test, which ,
FIG . 1.-- Mr. F. Coxon's MODEL STEAMER .
however , is not the only one, which
To begin
showed it to advantage.
Bogie, 31 ins. diameter.
with, the cylinders (11- in . bore by 2 -in . stroke )
Length of engine, 28 ins.
are very large in proportion to the boiler and heat
Width of footplate, 71 ins.
The engine was started ( regulator
ing surfaces.
Weight in working order, 65 or 70 lbs.
full open ) at 15 lbs. pressure and a good fire , and
Gauge, 4. ins.
was raised above the rails. The pressure , instead

Fig . 3. — THE BURNER FOR MR. F. Coxon's MODEL STEAMER.
of falling gradually, rose till it reached 45 lbs.
At this pressure the engine was running about
800 revolutions per minute and the safety -valve
blowing off slightly . These figures remained sta
tionary for nine minutes, when it was necessary
to set the feed pump to work .
I have not
tested the exact hauling power of this engine ;
it would be about 17 or 18 stone, I believe ,
on the level. It may be interesting to know how
I got some of the leading measurements, a plan
which others might adopt if they cared to . The
simplest way to me was to chalk the lengths of
engine, & c ., on the platforms of our Leicester Mid
land station , and measute them after the engine
had departed with a foot-rule ! I should like here
to call attention to the fact that no one knows the
enormous amount of time, patience and perse
verance required in building an engine like this
without a lathe or drilling machine and a limited
amount of cash , except those who have made one,
and which accounts, no doubt, for the large number
of half- finished models we so often see. Every

A

Small Model

Steamer .

By F. Coxon .
'HE following is a description of a steamer
which I have nearly completed . Fig. I
THE
shows a photograph of her as she has been
running, but there was not enough beam and the
depth of hull was too shallow , necessitating the
large drop keel and 1 lb. of lead to keep her up
right.
In the new boat which I have nearly finished the
hull is 3 ft . long by 41 ins. deep by 5 ins. beam
in accordance with the accompanying drawings
( see Fig . 2 ), which are reproduced one- sixth full size.
The boiler is 3 ins. square by 5 ins. long, and is
made from 1-16th in . copper plate , having three
s in . water -tubes in bottom of copper, two } in .
uptakes, which act as funnels on top. It is stayed
by two longitudinal stays, three cross stays, and
two stays from top to bottom . They are made of
3-32nds brass rod with ends screwed and nuts on .
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The engine is 4- in . bore by i -in , stroke, is made
from scrap material ; the cylinder being f-in . tube
with the ends soldered on . The only trouble ex
perienced being with the glands which require pack .
ing very frequently. The stuffing gland at back is
made from 3-16ths tubes with caps soldered on and
filled up with thick cylinder oil. The propellor
shaft is fin . diameter, and connections are by the
catch - pin principle .
The screw is 2 ins. diameter and has three blades
which are } in . broad on widest part.
The firing is done by a methylated spirit lamp
which vapourises the spirit . There is a container
and a piece of 1 in . tube connects the burner . The
burner is made from an old cycle pump, the ends
being used up also ; it is 5 ins. long and fin . dia
meter . Small holes are drilled ( see Fig . 3 ) for the
gas to come out and four holes are also drilled
underneath to keep burner hot. The regulating
cock is taken from an incandescent burner. With
this type of boiler the boat becomes very unstable,
owing to the high pitching of the boiler to enable
the lamp to have a good supply of air. She will
run for forty minutes without filling up and keeps
a good steady course.
The uptakes are & in . diameter copper tubes and
where they come in boiler they are turned down to
1-16th in . thick . All joints are lap joints and hard
soldered , there being no rivets anywhere.
The
safety valve is ofthe spring loaded type.

AIR -COOLING FOR PETROL Motors. - With an air
velocity of 20 miles per hour 38 sq. ins. of radiation
in motor car type of tubular radiator to cool 1 sq.
in . of the heating surface of the motor cylinder
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to Make a

Simple Electric

Night- Light.

JY

By W. S. S.
UDGING from the number of queries that
appear in these columns about the working
and connecting of small electric lamps, to
some of the M.E. readers this article will not come
amiss . Of course, a light of this description is for
intermittent use only , or a second or two, just to
see the timewhen you wake up in the night, as,
being worked from a primary cell, constant use
that is to say, to keep the lamp burning for any

clock is to go there, although the one here described
is intended for a clock .
The scroll pieces are bent to shape, holes are
drilled where they touch the uprights , and the two
are fastene 1 together by two small ball-headed bolts
and nuts. The top scrolls are, of course, treated
in the same way .
The uprights are bent to a right angle at the
base , two holes are drilled and countersunk , and
they are fastened to the box with ordinary wood
screws. The light is switched on either bymeans of
a wood push, fastened to the front of the box, or a
pear push may be attached to a length of flexible
cord . This can be hung on the rail, at the head
of the bed , so that the light may be worked while
it is standing on a table some distance away.
A hole is drilled through the top, to take the
wires to the lamp, and this is held in place by
a miniature back plate holder, screwed down to the
top of the box . The connections are made in the
following manner :-Take the zinc wire, which is
connected to the outer case of one cell, and after
having cleaned the end of it, connect to the ter
minal on the carbon of the other cell. You will
then have one zinc and one terminal left ; connect
a wire to this terminal, and run it to one of the
terminals in the lamp-holder - a wire from the
other terminal of the lamp-holder connects to one
terminal in the push , and another wire runs from
the other push terminal back to the zinc of the
battery .
Leave 'the wires fairly slack , and be sure and
clean the ends well before twisting them round the
screws of the terminals ; also let the insulation come
right up to these screws, but on no account must it
go underneath them . When all these have been

3"

5 "
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Push

Lampholder

6 "
Fig . 1. - A SIMPLE NIGHT- LIGHT.
length of time — will soon run the batteries down,
and so exhaust all the electric energy they contain .
A primary battery will, it is true, recover to a
certain extent after being run down but each time
the electromotive force gets weaker until the
cell becomes entirely exhausted .
Secondary cells or accumulators are, of course,
better for this purpose, but they are expensive to
buy, and , for an amateur, unsatisfactory to make :
they can , however , he recharged again and again .
The current for this light is obtained from two
dry cells, which give about 3 volts the two , and the
lamp is also 3 volts, fitted with miniature bayonet
сар.
The box or case for the battery is made of }-in .
mahogany and polished , or itmay bemade ofwhite
wood and stained and polished, or varnished . The
joints can either be dovetailed or mitred , and the
top can either be mitred all round , or have a bead
worked on . The back of the case is hinged at the
bottom to obtain easy access to the batteries and
can be made a tight fit so as to keep shut by itself ,
or a button may be used instead .
The case itself is 6 ins, long, 5 ins. wide, and
3 ins. deep, inside measurements . The top work
is 3-16ths in . strip iron , the width and height of
which depends entirely upon whether a watch or

J

Carbon

Zinc
Cell

Cell

Push

Fig . 2. - CONNECTIONS.
fixed , screw down tight. Ordinary bell wire will
do for the connections.
In fixing the lamp-holder after wiring it, care
must be taken to see that the porcelain slots fit
over the pins in the sides of the brass holder , so that
when fixed the brass contact pins inside, are at
right angles to the slots cut in holder. If this is
not done, the result will be that when you put in
the lamp you will run the battery down , and get no
light.
The accompanying sketch shows clearly how all
the connections are made : the batteries shown
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here are standing up ; but, of course, in the case
they will be on their sides.
The probable cost of making up such a night
light will be as follows :
3
2 dry cells, about is . 9d. each
0 6
I push , about
I o
I miniature lamp-holder
I 2
I 3 -volt lamp, about
I 0
Ribbon iron (per coil, 50 ft.)
The wood and wire most probably you will have
by you, but in any case, the whole thing complete
should not cost more than 8s. or gs., and with
careful usage should last a good many months.
When exhausted , the only expense will be that of a
new battery .
A

Home-made

Bench

43

small faceplate was cast for me by a friend at a
foundry here, which was afterwards turned up by
a fellow clerk in the post office at which I am em
ployed , on his 4 }-in . lathe. The hand -rest is made
from scrap , and is firm and rigid . The treadle
belonging to themachine did not giveme sufficient
power ; I therefore discarded it for one made of
wood as shown . I also found that the original
driving wheel did not give enough speed to the top
pulley, so I brought into use the wooden wheel
from an old wheelbarrow . The bed is composed of
14-in . square deal ; distance between centres,
10 ins. ; centre heights, 24 ins.
I have turned many little articles in wood , up
to 5 ins. diameter, also bits of metalwork , brass
screws, & c .

Lathe.
A

By T. HARPER .
'HE illustration herewith is from a photograph
of a small home-made bench lathe, which I
THE
have found very useful in the carrying out of
many home hobbies. There are probably many

MR. T. HARPER'S HOME -MADE LATHE.
are not the fortunate
others who , like
66 myself,
real " lathe, but who would find
possessor of a
such a contrivance of value. The making of such
a useful appliance is quite within the scope of any
amateur , at the expenditure of a shilling or two.
Reference to the photograph renders much ex
planation unnecessary . The headstock , crank
shaft and flywheel are all parts of an old sewing
machine. The part comprising the headstock is
simply the bobbin end of the machine, cut away
from the rest of the bed with hacksaw . The tail.
stock is a piece of hardwood cut to shape. The

New

Prize Competition .

Competition No. 41. - A prize of £ 2 25. is offered
for the best design for a model of an electric travel
ling crane to run on a railway of 31-in . gauge (the
Society of Model Engineers' standard). The crane
should be capable of lifting, slewing, and travelling,
and should not require a very large battery of cells
to work it .
GENERAL CONDITIONS FOR ABOVE COMPETITIONS,
I. All articles should be written in ink on one
side of the paper only.
2. Any drawings which may be necessary should
be in good black ink on white Bristol board . No
coloured lines or washes should be used . The draw
ings should be full size ' for the model, and small
details double full size.
3. The copyright of all photographs entered in
connection with any Competition must be the
sender's own property, and a signed statement to
this effect must accompany same.
4. The copyright of the prize articles to be the
property of the proprietor of The MODEL ENGINEER ,
and the decision of the Editor to be accepted as
final.
5. The Editor reserves the right to print the
whole or any portion of an unsuccessful article
which hemay think worthy of publication , upon the
understanding that remuneration is given at the
Editor's discretion in proportion to the length and
merit of the matter used .
6. All Competitions should be addressed to The
Editor, THE MODEL ENGINEER, 26 to 29, Poppin's
Court, Fleet Street, London , E.C., and should be
marked outside with the number of the Competition
for which they are intended. A stamped addressed
envelope should accompany all Competitions, for
their return in the event of being unsuccessful. All
MSS . and drawings should bear the sender's full
name and address on the back .
WEAR AND TEAR OF LOCOMOTIVES. — Every loco
motive on the Danish State Railroad that has gone
for some years past into the shops for repairs has
had its wheel peripheries gauged , and, besides less
wear with large wheels , it is found that single
drivers run better than 4 -coupled, and 4 -coupled
than 6 -coupled , where the road is the same, and
that, in each class , where the road is less good the
wear is greater. Engines with leading bogies keep
longer out of the shops than those without them .
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Practical Letters from

our

Readers .

( The Editor invites readers to make use of this column for the full
discussion of matters of practical and mutual interest. Letters
may be signed with a nom -de-plume it desired, but the full
name and address of the sender must invariably be attached .
though not necessarily intended for publication.]
The Model of a Brig .
TO THE EDITOR OF The Model Engineer .
DEAR SIR, —Will the builder of the very realistic
model in your issue of June 9th , pardon one
(who was born at a time when smart brigs were
strongly in evidence) for pointing out a few errors ?
All the yards on foremast are wrongly abaſt the
mast. The head stays should lead from bowsprit
and jib -boom to their respective mast heads. The
bobstay should lead from stern at water-line to
standing bowsprit end. The main spanker should
be cut with more peak , the jaws of gaff should be
below main top ; peak halyards should not be rove
higher than upper cap ofmain lower mast. All the
yards should be hoisted chock home, and sails are
too short along leach .-Yours , & c .,
Dublin .
SAMOVAR ."

Dynamo Brush Holders
TO THE EDITOR OF The Model Engineer .
DEAR SIR,—Having seen in a recent issue of your
paper an article on brush holder design for model
dynamos, & c., I should like to offer a design , as
below , which I think is of a simpler form than
“ W. H. B.'s " and also possesses a very essential
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DYNAMO BRUSH HOLDER.
feature omitted in his holder, in the hold - off catches
CC, which are meant to keep the brush off the
commutator when occasion requires .
The essential parts are :-A, a cast brass brush
box , fitted with a knurled screw , to hold the brush
in position ; and B , a brass casting to clamp the
holder in position on the stud , being split by a saw
cut and clamped by means of screw S. The brush
is pressed on the commutator by means of the spring
D , which may be made of one or two pieces of clock
spring softened at the ends and drilled to receive
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the screws to fasten it to the brass castings. An arm
E is now fitted , carrying the catch C. The arm is
best made of sheet iron , cut to the required size
and having the catch riveted in . When the brush
is required off the commutator, the arm is pressed
back till the catches lock, thus holding the brush
back . The convenience of this will be appreciated ,
especially by those who run their dynamos by means
of a gas engine, as when the engine is stopping the
compression forces the flywheels backwards , and
this means damage to the brushes if they are not
lifted off the commutator. This holder should work
well on any model dynamo or motor .
Hoping this may find space in your columns and
be of interest to your readers , Yours, & c .,
“ ELECTRIC .”
Harrogate.

Adapting Drill Chucks to the Lathe.
TO THE EDITOR OF The Model Engineer .
DEAR SIR , -As a perfect novice in metal work ,
commencing with a “ Drummond
lathe and the
guidance of Mr. Marshall's book on “ Metal Turn
ing,” one of the first things I set myself to do was
to adapt the heads of a carpenter's brace and
American hand drill to the lathe, in a manner prac
tically identical to that detailed by Mr. Stocken
( THE MODEL ENGINEER, P. 508 ) in your last issue,
with this modification, that the former was turned
taper for 2 ins. from a piece of 1 -in . steel rod to
fit either headstock or tailstock , with a tommy hole,
into which I can drive a slightly tapered tommy
to engage with the dog of faceplate, or hold it
steady when used in the stock .
In the case of the drill chuck , I proceeded in the
same way, with a piece of 9-16ths in . cotton spindle,
and accurately copied the thread (22 pitch ) and
head of the shaft upon which the chuck screws.
These tools have been in frequent use since last
October, and I think the advantage of using either
in head stock or tailstock will be evident. - Yours
“ NOVICE ."
truly ,

“ KNOCKING
IN PETROL MOTORS ,—The obs
curity of the cause of knocking in engines is not
confined alone to large power units. The annoy
ance and irritation it produces are often felt to the
full by drivers of the relatively toy -like motors of
automobiles , and are as exasperatingly difficult at
times to locate . It has been suggested that when
trouble is experienced on this score the ignition
apparatus should be carefully overhauled . A case
was cited where “ a Peugeot 8 h.-p. two-cylinder
engine, which , while all her bearings and big and
little end bushes were as tight as wax, would, if
the platinum contacts on her contact blades were
not quite clean and dead true, knock as though
possessed , and as though every pin was adrift. "
Another instance he quotes is that of a Clement
four - cylinder engine, which developed bad knocks
as soon as the throttle was opened more than half
way with the engine running light, and which was
entirely cured by dismounting the commutator
and chucking and trueing the fibre ring with its
brass contacts in the lathe. The trouble was due
to the fibre ring, which had worn slightly oval,
with the result that when the engine was raced
the roller on the contact arm jumped one or more
of the contacts set in the ring. - The Mechanical
Engineer.
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Queries and Replies.
(Attention is especially disccted to the first condition given belor
and 110 nolice will be taken of Queries not complying with the
directions thereint stated . Letters containing Queries must be
marked on the top left-hand corner of the envelope " Query
." No othermatters but those relating to the Queries
Department
should be enclosed
in the same envelope.
Queries on subjects within the scope of this journal are replied to
by post under the following conditions :S ( 1) Queries dealing
with distinct subjects should be written on different slips,on
one side of the paper only, and the sender's name MUST b . in .
scribed on the back. ( 2 ) Queries should be accompanied,
wherever possible, with fully dimensioned sketches, and corre
spondents are recommended to keep a copy of their Queries for
reference. ( 3 ) A stamped addressed envelope (noi post-card )
should invariably be enclosed . (4. Queries will be answered
as early as possible after receipt, but an interval of a few days
must iisrally, elapse' before the Reply can be forwarded. (5 )
Correspondents who require an answer inserted in this column
should undersland that some weeks must elapse before the
Reply can be published. The insertion of Replies in this column
cannotbe guaranteed . (6 ) All Queries should be addressed to
The Editor,
THE MODEL
Street, London
Fleet
, E.C.) ENGINEER, 26—29 , Poppin's Court
The following are selected from the Queries which have been replied
to press " :
(12,114 ) Pattern for Slide - rest. “ JOSEPHUS " (H. 1 Spring) writes : Will you please inform me how to make pattern
for the top slide of latbe slide-rest, which is shown in the accompany.
ing sketch (Fig . 1) ?
We think you will readily see from Figs. 2 and 3 how to
make this pattern and the required corebox . First of all, finish
a piece of pine to length D , breadth E , and thickness F (of course ,
with machining allowance added ). Next fix on the two pieces
C crosswise , and then make piece B to be detachable with two
t-in . wire pins, as shown, running clear through. See that dimen
sion B is less than fixed piece C (as it should be if in proportion
and with machining allowance), so that it can easily be removed

Driving
Dynamo.? IA.have
E.
[12,182) Small
the following
you kindlyforanswer
Will Engine
writes :Gas
(Liverpool)
a set of castings of small gas engine ; cylinder is r - in , bore by 2 - in .
stroke, two flywheels 5t ins. diameter ; has no compression, and
explodes every revolution . ( 1) Would above engine drive a 10
watt dynamo (as Fig . 14, " Small Dynamos and Motors " ) ?
(2) Would it require any more power to drive a 20-watt dynamo
20 volts i amp., at 10 -volt speed ? Would full current i ampere
be generated at that speed ?
(1) Yes, if a good engine this size should drive a 10 -watt dynamo
very well ; but there are some engines of the toy variety which will
do little more than turn themselves round . One class is usually
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Query NO 2114 .
Query.NO 12714 .
A PATTERN FOR THE TOP SLIDE OF A LATHE SLIDE-REST.
from mould through the space vacated by C when pattern is with
drawn. The print for the T- slot make about the same thickness
as width of opening. The corebox is very easily made. First
make two ends (in one piece as far as planing is concerned) to
length determined by the depth of core from the bottom of slot
to top ofprint, and width corresponding to the table of the Tee of
the slot. Next make sides equal in breadth to length of box
ends, but of ample length , to mark the professional difference be
tween important inside dimensions ofcoreboxes, as against the out
sides of patterns. Attach the sides by two screws at alternate
corners, as shown, so that the box can leave the core without
friction when screwstare withdrawn, and mark round the heads of
same to indicate procedure. The pieces to form the stalk of the
Tee simply fix to the corebox sides.
(12,149) Model Oscillating Cylinders. G. A. G. (Fleet Street)
writes : Would 3-32nd- in . diameter holes do for the steam ports
of a f-in . bore by 4-in . stroke double- acting oscillating cylinder
and would f -in . inside diameter do for steam and exhaust pipes,
steam pressure 25 lbs. ?
You will find a half-size design for a model oscillating cylinder
in our new book on the " Model Locomotive ," price 6s. nett (6s. 4d.
post free ) from this office . The ports and pipe sizes are quite large
enough .
( 12,195) G.N.R. Atlantic Locomotive No. 251. A. J. R.
(New Southgate ) writes : Will you kindly send me a small sketch
of the new G.N.R. express engine No. 251, with a few of the prin
cipal dimensions, as I wish to make a model ?
Wewould refer you to our new book, " The Model Locomotive :
Its Design and Construction," by H.Greenly , price 6s. nett, 6s. 4d.
post tree, for drawings of the G.N.R. Altantic locomotive No.
251. A design for a scale model is contained therein , three of the
folding plates comprising half full-size drawings, viz., section , plan
external view , details, and two cross sections.

painted brown, and has nickel-plated parts. From your descrip
tion , we are afraid your engine is one of this kind. Useful
engines usually work on the Otto cycle, with a compression stroke ;
perhaps you can fit up your parts to work in this way. (2 ) The
friction losses would probably be larger than in the 10-watt size,
but there should not be much difference in the power required .
(10,951] Wireless Telegraphy. T , H.M.(Chelmsford ) writez
I am very much interested in wireless telegraphy at present, and
am desirous of constructing a transmitting and receiving station
at a distance of thirty miles. (I) What size spark would I require
for this distance ? ( 2) What size and amount of wire on the
choking coils on each side of the coherer ? ( 3) What height would
the sky wires require to be if cylinders were fitted to them , and if
the two stations were in tune (syntonic system ) ? (4) How much
would the efficiency of the coil to be used be increased by the
addition of a Wehnelt contact breaker ?
We are unable to give you the detailed information which you
require. In his paper before the Institution of Electrical Engineers
in 1899, Mr. Marconi gave a law of height of wire as being “ the
distance signalled varies as the square of the height of the wire,
a vertical wire 20 ft. long at transmitter and receiver being sufficient
for one mile, 40 ft. at each end for four miles, 80 ft. for 16 miles ,
and so on ; that 114 ft. height of wire would be sufficient for a dis
tance of 32 miles." You would probably find a 10 -in . spark coil
necessary, even if it was not worked to full spark length . You
might obtain sufficient information by referring to the paper
mentioned or to “ Wireless Telegraphy," by Sewall (price ios. 6d .),
or “ Signalling Across Space Without Wires ,” by Sir Oliver J.
Lodge, price 5s.
(12,168] 60 -watt Avery Motor for 230 - volt
.
“ MOTOR 99 writes : Will you please give me the size of aCircuit
60-watt
Avery motor and quantity and size of wire for winding at 230 volts
continuous current. I have a quantity of 36 double cotton covered
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to be efficient ? I have a 11 bh.-p. oil engine running. (3) Out
side diameter of bobbins, quantity and gauge of all wires , including
armature. (4) Where can rolled copper commutator sections be
obtained reasonably ? (5) Please give sketch for pattern making
of self-oiling bearings. (6 ) Please give sketch of a really good brush
holder and spring for same; also how far from centre of armature
should the brush arm be.
Your dynamo should give 24 volts approximately for every cell
to be charged in series , therefore, it should give 70 volts ; 60 volts
will not be sufficient to fully charge your battery: (1) Appended
sketch gives the princip 1 dimensions of the field-magnet on the
assumption that the limbs will be entirely of wrought iron and let
into a c'st-iron yoke forming part of the bedplate. (2 ) This is
a good and efficient design ; your engine may be just powerful
enough to get full output if the belt is very nicely arranged , but
possibly you may not obtain 700 watts.' (3) Armature, 4-in .
diameter, toothed drum pattern , having twenty- four slots, each
1 in . wide by 5-16ths in . to fin . deep, wound with two coils in
each slot, each coil consisting of six turns of No. 18 gauge D.C.C.
copper wire ; about 2 lbs. will be required ; commutator
have
twenty- four sections. If you prefer it, the winding may toconsist
of twelve coils only, each having twelve turns of No. 18 gauge
wire, and the commutator would have twelve sections only ; the
larger number of coils would give slightly better results as regards
sparking and even current. Field coils to be wound with about
3 to 4 lbs. No. 24 gauge s.c.c. copper wire on each coil ; connect
those in series and in shunt to brushes . Speed about 2000
revolutions per minute. (4 ) Apply to one of the advertisers of
electrical supplies in The MODEL ENGINEER . (5 ) A drawing of a

wire, will it be any use for same ? A cogged drum armature is
preferred .
Accompanying sketch gives the sizes for field -magnet; the
armature is to be a slotted drum , it ins. diameter, and 21 ins.
long, having eight slots and eight coils wound two in each slot ;
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FIELD -MAGNETS FOR 60 -WATT MOTOR .
commutator to have eight sections. The armature can
be wound with your No. 36 D c.c. copper wire. The field
coils will consist of about îlb of No. 30 gauge s.c.c. copperin
wire on each , the two coils to be joined in series with each
other and in series with the armature. For further infor
mation relating to this type of motor, see theDiameter
“ A B C of
Dynamo Design ," by A. H. Avery, price is.
of
bore to be i 27-32nds in . Magnet to be of soft cast-iron .
Armature to be laminated , size of slots 5-16ths in . by
5-16ths in .
[129082] “ Capped ” Carbons. W. H. (Glasgow )
writes : Would you kindly explain what are capped
carbons and give instructions for making up same ?

July 14 , 1904 .
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FIELD -MAGNETS FOR 600 -Watts DYNAMO.

carbon plate
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Capped carbons are the carbon plates used in Leclanché or
similar batteries , the term refers to the lead cap which is cast
a good connection for the
to provide
carbonmake
the must
on to the end of You
a mould of clay or plaster of Paris
screw terminal.
into which the end of the carbon plate and the terminal are inserted ,
melted lead is then poured into themould and unites the terminal
and plate Some notches are cut into the plate to give the lead a
firm hold .
(12,106] Dimensions and Winding of 600 -watt Dynamo.
W.F. G. (Handforth) writes : I wish to make an overtype dynamo
similar to sketch enclosed (not reproduced ), output 60 volts 10
amps., shunt wound . I prefer the round wrought field to the
rectangular Kapp type, hence this design in preference. Plain
drum or cogged armature preferred, if as efficient ; also a fairly
wide commutator. I am charging twenty-six cells up so that
the above voltage should be correct. (1 ) Please give actual shape
and size of carcase of dynamo. (2 ) Do you consider this design

DYNAMO
CONNECTIONS.

07313
no

verRO:12
CAPPING BATTERY CARBONS.

self-oiling dynamo bearing is given in The MODEL ENGINEER for
November 26th , 1903 ; the inside of the bearing pedestal must be
cored out and for this you will require to make a core-box and
place suitable prints on the pedestal pattern . For information on
pattern making, read the series of articles entitled " Simple Lessons
in Pattern Making ” in Vols. VIII, IX , and X , of THE MODEL
ENGINEER. (6) See THE MODEL ENGINEER of November 26th ,
1903, on pages 511 and 512 are drawings of a good brush gear, and
further , this article will give you sketches and proportions for the
commutator , & c ., as it describes a dynamo of similar output to the

D
JAMAS
호

Levery 10249
one you proposeNovember
to build ;19th,
the first
of the design
appeared
in
1903.partClearance
between
armature
the number for
core and pole face to be 1-20th in., that is, the diameter of bore
will be 4 i-roth ins. If at all out of centre the armature should be
preferably nearer to the top of the field -magnet, as the magnetism
tends to cross at the bottom .
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( 10,249) Failure of 30 -watt Dynamo. L. B. T. (Cambridge)
writes : I have just completed a 30-watt dynamo from parts by
A. H.Avery . I have followed the instructions given in his " A BC
of Dynamo Design," except in winding the armature, for which I
adopted the 6-segment drum winding given in the M.E. & E.
handbook , “ Small Dynamos and Motors." I think the fault must
lie in my winding of the armature, and I shall be much obliged for
your opinion. Symptons are : (1) When driven at 3000-4000
revolutions per minute just enough current may be obtained to
ring electric bell (2 ) With field -magnets separately excited by
three smal bichromate batteries, a 4 -volt lamp could be just
lighted. (3) Above batteries run machine fairly well as shunt
wound motor, but not at all as series wound motor. I have
considered the faults indicated in the above handbook , but do
not see how any, except the bad armature winding can apply.
( 1) The fault may be in the winding of armature. It fails to
run as a series wound machine probably because the field windings
are too fine a gauge, and yet too large a gauge for a shunt winding,
Put a resistance in shunt winding and try again . Or you could
divide the fields in two and connect up in series parallel as shown
n sketch and so reduce the resistance of coils considerably .
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with full size working drawings, are also being supplied for 6s.
carriage free ; and if these are anything like the sample sent, can be
heartily recommended. In addition to the carburettor, the Walton

The News of the Trade.
* Reviews distinguished by the asterisk have been based on actual
Editorial inspection of the goods noticed .
The “ Lowne" Patent Atmospheric Engine.
Messrs . Hardy & Padmore, Ltd., Worcester Works, Worcester,
well known to our readers as the makers of the excellent “ Ideal
small power gas engines, have sent us some interesting particulars

Fig . 1. - SMALL FOUR -POLE ELECTRO MOTOR.
Motor Company have also submitted for our inspection samples
of various sizes of rod and strip steel, which they can supply
in small quantities . They are making up parcels of fifteen pieces

YIR

VOLTS 10
AMPS 3
REVS 3300

The “ LowNE " ATMOSPHERIC ENGINE.
the “ Lowne " patent vacuum engine, embodied in a neatly
printed circular, which will be sent to any reader of the Model
ENGINEER upon receipt of a stamp to cover postage. This type
of engine is very simple in its mechanism , and works with a single
gas burner . It is made in four sizes , and its action is as follows :
For about the first half of its outstroke the piston draws flame
into the cylinder through a suitable valve, this valve then closes,
and by the time the piston has completed its outstroke the flame
has burnt out, thus creating a substantial vacuum in the cylinder,
the pressure of the atmosphere then acts on the piston forcing it
into the cylinder, and each instroke developes considerable power.
The valve then opens again and the cycle is repeated . The engine
will run either way without any alteration of themechanism .
A New Carburettor .
The new “ Twyfe " carburettors — an excellent sample of which
we have at the time of writing before us- made by the Walton
Motor Company, Twyford Street, Derby, are neat fittings of the
serni-spray pattern, self- contained , with " gas ” and “ air ” ad
justments and connecting unions. The carburett rs are made
with a good finish , and appear to bewell thought out in every re
spect. To meet the requirements of readers who prefer to do as
much as they can themselves, sets of castings in gunmetal, complete

Fig . 2. - SMALL CHARGING DYNAMO.
of rod and strip, 1 ft. long, of differentsizes, at 2s. per lot, or 2s. 7d.,
carriage paid , and are also stocking sheet steel of variousthicknesses
suitable for model locomotive frame plates.
* Small Dynamos and Motors.
In a recent issue we referred to the fact that The Electrical
Sundries Manufacturing Company , 152, Grey Mare Lane, Man
chester, had purchased the patterns for the design of four-pole
motor detailed in the M.E. for June 15th , 1904. We have now
rece ved a finished motor of the smallest power (size A , 24 watts,
250 ft. pounds per minute output), an illustration of which we re
produce herewith . The motor is very well finished , and is but
Slightly different to the published design , the chief alteration being
the position of the holding- down lugs. Readers requiring prices
and further particulars of finished machines and castings should
write for the special leaflet, enclosing a stamp to cover postage.
This list also includes prices of the Electrical Sundries Company's
special C ” pattern charging dynamos ( see Fig . 2 herewith ),
which may be obtained in five sizes from 30 to 250 watts output.
Castings are supplied as well as finished dynamos, and with each
set of castings a book of instructions is included .

New

Catalogues and Lists.

J. Smart & Browa, Erith , Kent, have forwarded us a well-got
up catalogue and price -list of their well-known milling and wheel
cutting attachment for the lathe. This useful appliance can be
used in a variety of ways on other machine tools also , full para
ticulars of which are included and illustrated in the list.
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Editor's Page.

NOWING the difficulties of the model manu
facturer in the matter of producing castings
of model locomotives which shall find favour
with a sufficient number of enthusiasts to enable
the many expenses involved in the making of
the patterns and building and testing the first com
pleted engine to be recompensed , we print the
following letter just received (together with several
of the communications which are therein re
ferred to ) from Messrs. W. J. Bassett -Lowke &
Co., of Northampton : - " During the last few
months we have had several enquiries — anonymous
and otherwise — for a set of castings of one of the
new " Atlantic " type of locos, on similar lines to our
M.R. loco 2,631, and as there are several new
“ Atlantic " type locos out, and as the expense of
bringing out a complete set of castings and build
ing a sample loco is by no means a small matter , it
is natural we should like to settle upon a popular
type of loco . We should be very glad of the
assistance of your readers in this matter, and beg to
invite them to write to us, or to the Editor of the
M.E., giving their opinion as to which class of loco
motive would be received with the greatest favour.
Should there be a reasonable response to our re
quest, we shall be most happy to settle upon the
loco that obtains the largest number of supporters."
Correspondents should , we think , bear in mind what
other firms are doing, as the demand for model loco
motives of the more expensive kinds not : being
phenomenal, it would not be the best policy , from
the point of view of both customer and producer ,
for several firms all to be bringing out one and the
same engine,
K

Answers to Correspondents.
J. A. (Birmingham ).- Your idea is more of the
nature of an invention which you must work out
personally , or employ someone with the special
knowledge required to do so for you.
M. P. S. and H. B. P. - Please send us your address.
' PROVINCIAL." - Read the article in our issue of
How to Form a
September 17th , 1903, on
Local Society of Model Engineers .”

The " • Gauge
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Competition

Wishing to encourage model makers to let us
and their fellow -readers see what they have accom
plished , we again offer to send a “ Columbus "
sliding caliper gauge to every reader who sends us
for insertion in our Journal a sufficiently good
photograph and description of any model, tool
or piece of apparatus he has made. If preferred ,
any other tool or article to the value of 6s. 6d .
will be sent in place of the Colimbus gauge. Entries
should be accompanied by a separate letter, giving
the title of the article and stating exactly what
tool is desired . If other than a “ Columbus "
gauge is required , the page and number of the tool

ric

and

ct
Ele

y

Jul

.

4
14 , 190 .

in the firm's catalogue from which it can be obtained
should be mentioned . The article should be written
on one side of the paper only , with the name and
address of the sender on the back .
The photo
graphs and any separate sketches enclosed with
the contribution should similarly bear the name
and address of the sender, otherwise delay may
arise in the awarding of the prizes. It is essential
in this , as in our other competitions, that the copy
right of the photographs must be the property of
the senders and the covering letter should contain
a declaration to this effect.
Notices .
The Editor invites correspondence and original contributions on
all amateur mechanical and electrical subjects. Matter intended
for publication should be clearly written on one side of the paper
only ,and should invariably bear the sender's name and address. It
should be distinctly stated, when sending contributions, whe.her
remuneration is expected or not, and all MSS. should be accom
panied by a stamped addressed envelope for return in the event of
rejection. Readers desiring to see the Editor personally can only do
su bymaking an appointment in advance.
This journal will b : sent post free to any address for 135. per
annum , payable in advance. Remittances should bemade by Postal
Order.
Advertisement rates may be had on app.ication to the Advertise
ment Manager.
HOW TO ADDRESS LETTERS.
All correspondence relating to the literary portion of the paper,
and all new apparatus and price lists, & c.,for review , to be addressed
to THE EDITOR . “ The Model Engineer,” 26-29 Poppin's Court
Fleet Street, London , E.C.
All correspondence relating to advertisements and deposits to be
addressed to THE ADVERTISEMENT MANAGER , " The Model Engi
neer, 26-29 . Poppin's Court, Fleet Street, London , E.C.
All subscriptionsand correspondence relating to sales of the paper
and books to be addressed to Percival Marshall & Co., 26–29 .
Poppin's Court. Fleet Street, London , E.C.
Sole Agents for United States. Canada, and Mexico : Spon and
Chamberlain , 123, Liberty Street, New York , U.S.A., to whom
all subscriptions from these countries should be addressed.
Contents .
[ The asterisk (* ) denotes that this subject is illustrated . ]
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Built - up Model Horizontal Engine.

By F. C. B.

A BUILT-UP MODEL HORIZONTAL ENGINE ,

OT
difficult, and being possessed of few tools I
commenced on the engine depicted in the
accompanying photographs starting with what I
thought was the most important part, viz., the
cylinder . I obtained a short piece of brass tube
the end of a new locomotive boiler tube — and
made this the foundation of the rest of the engine.
I next got a piece of sheet brass about fin . in
thickness, and cut an oblong piece 54 by 3 ins.
long , upon which I eventually fastened the cylin
der and guide bars. Two pieces of sheet brass,
which form the flanges of the cylinder, are pro
vided with projecting lugs to fit holes in the bed
plate and are riveted over . The flanges were bored
out on myhome-made lathe, with a diamond -pointed
tool to fit the cylinder , and the parts sweated to
gether . The next task was the covers, which are
recessed into the cylinders. The back cover has a
piece of brass filed to oval shape , soldered on the

inside. Both were drilled
in ., the hole being en
larged to 7-16ths in . on the outside to form the
stuffing -box . The gland was made by a piece of
brass being first roughly filed , then bored , and
finally turned up on a mandrel to fit the stuffing
box .
The steam chest is in three pieces, viz., the
valve seat, the chest and valve spindle stuffing -box ,
and the cover . The first was made by saddling a
piece of brass to fit the cylinder tube, and drilling
and chipping the steam and exhaust ports, solder
ing the block into position after drilling through
the walls of the cylinder tube to meet the channels
cut in the block . Great care had to be exercised
to see that the solder did not fill up any of the port
ways and passages. The valve chest was cut from
the solid , and was attached to the valve face by
two cheese-headed screws sunk in flush , these two
screws being merely intended to hold the valve
chest in place when the four cover screws which
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go right through the chest into the valve chest are
removed . The valve is of the ordinary D pattern .
The guide bars, plummer blocks, connecting
rod , & c ., were all cut out of the solid with the aid
of the hack - saw , the drill -brace and file .
The
eccentric strap is made of mild steel plate. The
screws and studs were all turned by hand from
7 -in . steel rod . The flywheel is an old steam
valve wheel, 8 ins. in diameter , which had a square
hole in it. This hole I fitted with a square plug,
and bored it to fit the shaft.
The cylinder is not bored , because I have no
means of doing so ; but I turned the piston and then
filed the cylinder very carefully to suit it. The
piston has one brass ring, and the whole is a very
satisfactory job .

July 21, 1904 .

Workshop Notes and Notions.
[Readers are invited to contribute short practical items for this
column, based on their own workshop experience. Accepted
contributions will be paid for on publication , if desired , accord
ing to merit. AH matter intended for this column should be
marked " WORKSHOP on the envdope.]

A Method of Making Metal-cutting Circular
Saws.
By F. W. H.
Circular saws may be made by filing the teeth
in the edge of a circular piece of steel, but as this
method rarely gives satisfactory results the fol
lowing may commend itself to some readers.
The first thing necessary is, of course, the blanks
on which the teeth are to be cut.
For
thin saws these may be made from sheet
steel and filed to a circular shape. A hole
should then be drilled in the centre the
same size as the mandrel on which the
saw is to fit. Small saw blanks can be
made very well in this way provided the
steel is kept perfectly flat. It is advisable
to test the saws for flatness after drilling ,
as the pressure of the drill tends to make
the upper side (when drilling ) of the blank
slightly hollow
For larger saws this
method is not so satisfactory as turning
the discs from round tool steel slightly
hollow on the two faces, so as to give
the saw side clearance and so that when
finished it will cut cleanly .
The next thing required is a hob made
from tool steel, which must be turned to
about the dimensions shown in Fig. 1 .
The pitch of the thread on the hob will
be the same as the pitch of the saw teeth ,
END View OF BUILT-UP HORIZONTAL ENGINE.
so that for saws of differently pitched teeth
After completing the cylinder, I fastened it to
FIG . 1.
13 Fiutos & Wide
a 4 -in . steel plate through which a slot was cut
to allow the flywheel to clear. The engine is
enamelled green , with the cylinders, guide bars,
standards, and rim of the flywheel left bright .

(Reports of meetings should be sent to the offices vf THE MODEL
ENGINEER without delay, and will be inserted in any par.
ticular issue if received a clear nine days before its actual
date of publication .]
London .
For information as to membership and all par
ticulars relating to the Society , application should
be made to HERBERT G. Riddle , Hon . Sec., 37.
Minard Road, Hither Green , S.E.
The Great Western Railway Company recently
commenced a steam motor service on the Ruabon
Dolgelly branch. Each car accommodates fifty-four
passengers . The trial trip of 12 } miles occupied
17 minutes , with stoppages. A motor service was
started on the same day by the London and South
Western Railway Company on the Alton and Basing
stoke line. The motor is a light engine driven by
steam , to which a saloon carriage to accommodate
about forty passengers is attached .
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different hobs will be required . If the hob is
required for cutting the teeth on a saw which is to
be used on brass , the threads will have to be finer

July 21, 1904.
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than those of an iron cutting saw , ten per inch being
most suitable for iron and fourteen for brasswork .
The thread on the cutter should not be the
ordinary vee thread , but a form of buttress thread
as shown , the depth of the thread being the same
as the depth of the teeth in the saw . After screwing ,
the cutter should be fluted with about thirteen
flutes, this number, for the size of hob shown ,
having been found by experience to be most suit
able . If a larger cutter is used more flutes should
be made in it , and vice versa , since the thread must
be as continuous as possible .
If the reader has a lathe with milling attachment,
this part of the work will present no difficulty but,

FIG . 4 .
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spindle. The diameter of the blank should be
calculated before starting so that a whole number
of teeth may be cut on its periphery . If the teeth
do not space out quite correctly , the saw may be
fed up till a whole number is obtained . The teeth
should afterwards be touched up with a file because ,
owing to the angle of the thread on the cutter, they
will be slightly at an angle as shown in Fig . 3.
This is of no consequence on small saws, but should
be observed when making large saws.
How to Make a Rivet Snap.
By C. SWIFT.
Probably the following method of making a
punch for rounding and finishing rivets off has not
occurred to themajority of your readers. However ,
it is one which gives perfect satisfaction :
Having first made a rough punch from bar steel,
heat the narrow end to a bright red , and taking a
small steel ball (such as are used for bicycle bear
ings), place it in an anvil, and put the heated end
on the ball, and give the punch a blow with a
heavy hammer. When the ball has been embedded
in punch about half -way it may be removed , and
the punch tempered to suit the work upon which it
will be used . If the ball refuses to leave the punch
it should be again heated , and ball knocked out.
A Useful Workshop Fitment.
By J. H. Hill.
The enclosed drawing does not, I think , need
any explanation , except that it is intended for the
drills to lie parallel to the wall. The dimensions on

01 -

FIG . 3 .
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if this is not the case , the fluting will have to be
done with a file , and should then be ready for harden
ing and tempering . When this operation is finished ,
is ready for use. In order to cut teeth on the saw
blank it must be fixed on a bar held in the slide
rest. The bar may be made of iron , but prefer
ably steel, because when large saws are being cut
it will project some distance beyond the slide-rest
and wiîl be liable to bend . This bar should be
made to suit the reader's lathe, but its depth
should in all cases be just sufficient to bring the saw
level with the lathe centres, the dimensions shown
in Fig . 2 being most suitable for a 24-in . or 3 -in .
lathe. A hole is drilled near one end , fin . in
diameter, with a recess } in . diameter and } in .
deep to take a pin for securing the saw .
The saw should be placed on the bar as shown
in Fig . 2 , and the nuts tightened up until the saw
is just able to move. When cutting large thin saws,
a washer must be placed under the saw to form a
support for it . If the saws are small or thick this
bottom washer may be dispensed with .
When all is rigged up as shown in Fig . 4 with
the cutter held between the lathe centres, the lathe
may be started and the saw blank fed up gradually
by the slide-rest. The cutter will force the saw
round one tooth for each revolution of the lathe
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A USEFUL WORKSHOP FITMENT.
the drawing are the overall sizes I have made mine,
and for preference I should recommend a piece of
fairly hard wood , as then the holder would not wear
quite so quickly.
Hack - saw Wrinkle .
By F. S.
I find the following a very expeditious method
to obtain a wide slot in a minimum of time :-In
stead of using one saw blade in my frame, I simply
add more blades, according to the width of the slot
required . This will be found to save much tedious
labour of filing.
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Flexible Staybolt for Locomotives. - A serious
item of expense in the upkeep of a locomotive boiler
is the renewal of broken staybolts. These bolts, as
ordinarily fitted , are rigid , and in certain portions
of the boiler have only an average life of from ten
to twelve months. With a view to minimise the
liability of these breakdowns, the flexible staybolt,
the construction of which is clearly shown in the
accompanying sketch , has been designed by J. B.
Tate, the foreman boiler maker of the Pennsylvania
Railroad . One of the objections raised against

A FLEXIBLE STAYBOLT FOR LOCOMOTIVE
FIREBOXES .
many of the designs of flexible staybolts at present
in use is that the head is constructed in such a way
that scale is permitted to form on the flexible joint
and make it rigid . In the design illustrated , how
ever, the inventor claims to have overcome this
objection , and further states that the bolt will last
the life of the firebox . The bolt consists of a bush
ing or sleeve, a cap, and a nut with a spherical head.
The sleeve is threaded on the outside with a slightly
tapering thread at one end , which is screwed into
the outer plate — the remaining threads being pro
vided to engage the cap . This sleeve is made with
a flaring mouth on the water side, and on the inside
of the outer end it is cupped out to form a half
spherical opening which serves as a seat for the
spherical head of the bolt. The spherical cap is
recessed on the inside and threaded , and when
screwed on the sleeve it completes the ball socket.
About it ins. extra material is allowed on the fire
box end of the bolt for screwing in position .
The
bolt has, we understand , been in practical use for
over five years, and has given very successful
results. — Mechanical Engineer.

New Dining - cars on the GreatWestern . - A
new type of dining- car now being introduced on
the Great Western Railway has the advantage
that, without any increase of length , a greater
number of passengers can be accommodated than
is usually the case, and thus the amount of dead
weight hauled per passenger - always large with
dining- cars — is substantially reduced . Whereas
the ordinary dining-car seats in its width only two
first-class passengers , one on each side of the central
passage, or three third - class, two on one side of
the passage and one on the other, in the new Great
Western design these numbers are increased by
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50 and 33 per cent. respectively , and three first
class and four second or third -class passengers are
accommodated in the width of the vehicle. The
necessary space has been provided by making the
car bulge out at the waist to the extent of something
like a foot on each side as compared with the
ordinary rolling stock , the profile thus being strongly
curved . The normal width is of necessity pre
served at the platform level, but even so, this
widened stock cannot be taken indiscriminately
over every part of the system . The middle of the
car is taken up with the kitchen ,on one side of which
are three compartments , each holding six first
class passengers , and on the other four compart
ments, each holding eight second or third - class
travellers. The total capacity is, therefore , 50 ;
it would have been only 36 had the ordinary con
struction been followed. Each passenger , of what
ever class , is provided with a separate seat, which
folds up, when not in use , like the seats in a theatre.
Another novelty is that the clerestory character
istic of Great Western stock has in this instance
been abandoned ; instead , the roof curves away
immediately from the cornice to the same height
as would be attained by the clerestory, the result
being a distinct gain to the spaciousness of the
interior. The car has entrances for passengers
at each end, with doors in the middle giving direct
access to the kitchen , and it can be connected by
means of vestibules to other corridor stock .

Case - hardening of Steel. --An important con
tribution to the literature on the case-hardening
of steel has been published by D. Flather , in
pamphlet form , in which the equipment and pro
cess are fully detailed . The furnace should be so
constructed as to be capable of being raised to a
full orange heat (1,000° C.), and maintained at that
temperature with great regularity . Neither the
fuel nor the flame should come in contact with the
charge . A drawing of a small furnace is appended
as a guide for erection . The fuel employed is, as
a rule , coal ; but where a number of furpaces are
working gas-fired furnaces should give satisfaction .
The hardening pots are of either cast or wrought
iron , the latter lasting much the longer. The car
burisers in general use are animal charcoal, bones,
and certain cyanides, though the latter are only
used for very slight hardening. Good charred
leather gives the most certain and satisfactory
results. The clay used for luting the pot lid must
be of good quality, and it is important that it should
be free from grease. A special muffle should be
employed for re-heating the case -hardened articles
before quenching. The most important improve
ment in the process is in the method of finalharden
ing by quenching in water. Formerly at the end
of the carburising period the contents of the pots
were flung direct into cold water. It was found ,
however, that by allowing the pieces to cool down
to cherry red they were improved , and this led to
the now established principle of letting the pot and
its contents cool down entirely. The articles are
then reheated to cherry red and quenched , by which
means great hardness with a very tough core is
obtained .
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passed through the bottom and screwed into the
feet of the magnets, which were then bolted down
tightly.
By F. E. BARRETT.
The spindle was made of cast steel, and is 7 ins.
'HE dynamo to be described herewith , and
over all. The first fin . is 5-16th in . diameter, and
is the end journal; the next 3} ins. of spindle is
illustrated by the accompanying photograph ,
THE
was built by me two years ago, at the age of
fin . in diameter, and is screwed for the first 2 ins.
fifteen years,whilst knowing but little of electricity
with a fin . Whitworth thread ; the remaining
and dynamo construction . It is my first piece of
2 ins. consists of a shoulder } in . diameter and
work , and I have succeeded in turning out a model
I in . long, and the end journal and piece for pulley
which , besides being attractive to look upon ,
wheel, which is 5-16th in . diameter and it ins.
teaches one the manner in which electricity is
long
The armature punchings, after being coated
generated , and also its application .
with shellac varnish , were slipped over the end of
Many hours have been spent driving the dynamo
spindle so as to comeon the plain part of spindle ,
and to rest against } in , shoulder .
After getting the channel parallel,
a fin . brass nut was screwed hard
up to the loose end , fixing the
armature to the spindle , and a
lock nut being screwed against the
back prevented anything from
working loose. Having & in . of
the fin . screwed part of spindle
left, an empty cotton reel was
filed down until a piece of x -in .
tube proved a tight fit over it. An
inch of the reel being cut off and
forced into the same length of
the tube, the whole was then
screwed on to the shaft ; the
eight countersunk screws were
put in , and the slots were cut at
an angle of 10 degs. and filled up
flush with vulcanite . The solder
ing of the ends of the armature
wires to the commutator finished
the spindle .
Two or three thicknesses of
paper were wound around the
armature until it fitted tightly into
the tunnel, when the distance was
taken from base to centre of shaft .
MR. F. E. BARRETT'S UNDERTYPE DYNAMO.
The bearings were then filed and
to
this measurement,
drilled
from my lathe, lighting incandescent lamps , and
marked off on thebase , the holes drilled and bolted
driving a small motor, and have fused over a half
in position.
The brush -rocker and holders were made after
dozen lamps in my enthusiasm .
All the castings and thewooden base were bought,
the type used on large machines, the rocker being
being excellently proportioned , clean, and sound ,
adjustable and with set screw , and the holder
actuated by double springs working against pins
I escaped a laborious amount of filing .
My attention was first turned to the field -mag
in the holder spindles, the brushes being made of
fine copper gauze . The unsightly look of the
nets . The top joints and bottom faces were filed
lugs at the top ofmagnet was overcome by placing
until the tunnel was parallel and the armature
a thick hollow terminal board on same, and bring
stampingswere a tight fit when magnets were bolted
together . The tunnel was then filed out until a
ing all connections up to it .
stamping was left with 1-3 2nd in . clearance all round .
The dynamo now runs beautifully and smooth ,
The magnet cores were wound by hand , and only
but the output I have not been able to ascertain .
having 1 lb. of No. 22 D.C.C. copper wire by me at
When driven from my lathe it will light two 8 -volt
the time, each core received 1 lb., being about half
lamps in series , and without heating the coils; but
the amount they were intended to carry . Between
when driven from a friend's emery wheel it will
each layer of wire a thick coating of shellac varnish
bring a 60-volt lamp to a very bright red, but
was brushed , and two coatings being painted over
the coils get very warm at the high speed .
the finished coils made them stout and rigid .
The wooden base provided with the castings
looked too common for a good -looking model ; a
RUBBER TYRES. - Rubber tyres on a carriage add
brass
platevery
was therefore
polished
til it was
bright. Itprepared
was thenand
screwed
on un
the
25 per cent. to the durability of the vehicle, and
decrease the cost of repairs 50 per cent.
base with cheese -headed brass screws, and leaving a
margin of 4 in . wood at the edges. Previous to
At Bingham , Utah, two surveyors were killed
this all the necessary holes for magnets and bearings
recently by letting their steel tape come in contact
were marked off and drilled . Bolts were then
with a high voltage transmission wire.

How

I Made my Dynamo.
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The Testing of Model Steam
Engines .

By G. C. BURNAND .
these pages on boiler testing. I now propose
to deal with model engine testing, but I do
not intend to go into great details as to brake
rigging , & c ., as many kinds of brakes exist, and the
model engineer has a very large variety from which
to choose,
I am aware that many model makers have no
time or inclination to study the subject of heat,
and therefore cannot be expected to know much
about the theory of heat engines as set forth by
Carnot and others. To overcome this difficulty Í
have left the question of heat and thermal efficiency
entirely out of this article , the idea being to present
a simple method of testing model steam engines for
the purpose of comparison of mechanicalproperties,
including mechanical efficiency.
The observations to be taken are- ( 1 ) brake
horse-power observations, including speed , and
( 2 ) steam used during trial — from which two we
obtain the steam used per b.h.-p. per hour. If the
pressure of steam entering the cylinder and the
point of cut-off of the valve be known , we can ,
without the aid of an indicator, find the indicated
horse-power, and hence the mechanical efficiency.
I will show how this is obtained later on in this
article . I will now show how to obtain the results
required .
( 1 ) Brake Horse -power. - For the purpose of
reference I shall assume the brake to consist of a
flat belt thrown over the flywheel with one end
connected with a spring balance S which in turn
is connected to the floor or some other rigid object
such as the top of the work bench . On the other
end of the belt is hung a weight W which can be
increased to get a maximum b.h.-p. The direction
of rotation must be away from the weight W. This
type of brake is too well-known to need any further
comment, and the method of working out the
b.h.-p. with other types of brakes is almost exactly
similar, the mechanical principles being the same
in all cases.
Assume the flywheel to be standing still, then the
spring balance reading, which we will call S, will
be the same as W. If, however , the flywheel rotates
so that the top is moving away from W the spring
balance will read less than W by an amount equal
to the friction of the belt against the rim of the
flywheel Shown mathematically, F (friction ) =
W - S lbs. Now , work done = moment of friction
x angle turned through per minute in radians.
If N = number of revolutions per minute
Work done per minute = R (W - S ) 21 N ft. lbs.
Where R = radius of flywheel
3-14 approximately .
27NR ( W - S )
Hence B.H.P.
33,000
33,000 ft. lbs. per minute being 1 h.-p.
Needless to say quantities W and S must be in
lbs. or fractions of lbs., and R must be in ft.
( 2 ) Steam Consumption of Engine. — The best way
to find the steam used is to make a small condenser
for the purpose and condense the exhaust in it.
The time being known during which the trial lasted
the condensed steam can be weighed and the steam
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consumption per hour obtained. The weight of
steam is usually taken in lbs.
A coil of piping placed in a vessel of cold water,
and the exhaust passed through the piping, makes
a very cheap and effective condenser, provided the
cold water is renewed from time to time to prevent
it from getting too warm .
The pipe must be fairly large and the condensed
steam allowed to gravitate into a collecting vessel
to prevent throttling the exhaust . If the making
of the condenser is too much trouble , the engine
being small, the exhaust can be brought into a
basin of cold water of a known weight. After the
trial the water in the basin could be again weighed ,
and the difference would be the weight of condensed
steam . This method could only be used with small
engines,as the water could not be expected to keep
cool with a large engine exhausting into it. I have
not tried the above method, and do not think it
would work well, in fact, I only give it for the
benefit of those who are too lazy to make a con
denser.
In doing a trial it would be as well to prepare ,
on a piece of foolscap, a log form , arranged as
follows, for reference purposes :
Date ....
Engine Trial No.....
Type of engine and leading dimensions.

Duration of trial in minutes
Load on brake W lbs .
Spring balance reading S.
* Average speed (r.p.m.)
B.H.-P.
Total weight of steam used , lbs.
Steam per hour
Steam per b.h.-p. per hour
steam per hour
Steam per b.h.-p.per hour =
B.H.-P.
The steam per b.h.-p. per hour is a very fair
comparison of engines, and in modern practice
14 lbs. per b.h.-p. per hour has been lately obtained
on a Willans engine, whilst 12:19 lbs. per i.h.-p.
per hour was obtained some years ago on a
Bollinckx compound of 305 i,h -p .
The above figures represent exceedingly good
practice, and the average for simple engines can be
taken as 35 to 40 lbs., whilst for compound engines
20 to 30 is considered very fair. Of course , in a
model engine, nothing like the above figures can
ever be obtained as the smaller the engine the
greater the rer centage of losses.
The next, and most important thing to find is
the mechanical efficiency of the engine. For this
we shall require the indicated horse -power, and as
it is very unlikely that a model engine of average
size will be fitted with a steam engine indicator, we
shall have to calculate the approximate mean
effective pressure and find an approximate i.h.-p.
Firstly , we must know the point of cut-off of the
slide -valve from which we can find the “ ratio of
expansion.”
The ratio of expansion being equal to
Final vol. of steam
Initial vol. of steam
For example , the cut-off is at of the stroke,
Final vol.
= 2'66
The ratio of expansion
Initial vol.

دی
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* A speed counter must be used for this, and
readings taken every five minutes and averaged up
or b.h.-p.s calculated and averaged .
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Then from the equation
' I + loge R
P
Mean effective pressure = PC
P,
R
R)
we can calculate the MEP.
boiler pressure lbs. sq . in . absolute.
Pi
Pr = back pressure (say, 18 to 20 per cent. P1).
R = ratio of expansion .
Loge R
hyperbolic log of the ratio of expansion .
For those whose mathematics is weak I may say
that to find loge R , find the common logarithm of
R from the tables of logs and
multiply the number found
by 2-3026 (see any primer
on
practical mathematics
for use of logarithms). Pf,
the back pressure we cannot
find easily, so it is best to
assume it at, say, 18 per cent.
to 20 per cent. of the initial
absolute pressure Pn. As I
explained in my last article ,
absolute pressure is the gauge
pressure + 15 approximately.
Having now obtained the
approximate M.E.P.,
the
I.H.P. can be obtained from
the following equation :
P. L. A.N.
I.H.P. =
33,000
When
P = mean effective pres sure .
L = length of stroke in ft .
A
piston area in sq. ins.
N
number of working
strokes per minute .
In a double -acting engine
the i.h.-p. for both ends of
the cylinder must be found
and added together, as A
for the backward stroke will
be equal to the area of the
piston minus the area of the
piston - rod ;
therefore
A
(backward ) will be less
than A ( forward ), and total
i.h.-p. will not =
P. L. A. N.
2 X
33,000
but will be equal to
P. L. A. ( forward ) N. +
33,000
THE LONDON
P. L. A. (backward ) N.
33,000
where N in each case = half number of revolutions
per minute.
Having found the i.h.-p. the efficiency of the steam
engine can be found.
Mechanical efficiency = B.H.P.
I.H.P.
B.H.P.
X 100
And of course % efficiency
I.H.P.
The steam per i.h.-p. per hour can now be found
if required .

H.M.S.
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Buzzard ."

The London Naval Volunteers' Thames Depot.
'HE Government has placed at the disposal of
the London Division of the Royal Naval
THE
Volunteers the H.M.S. Buzzard , which now
lays at anchor in the Thames near to Blackfriars
Bridge, and hoisted her ensign on June 18th .
The Buzzard is splendidly fitted up as a training
ship. The large main deck , visible from the Em

R.N.V.'S TRAINING SHIP IN THE THAMES,

bankment, will enable about 100 men to drill at the
same time, and below it, where the engines were, a
spacious gymnasium has been made.
Two large guns — a 6 -in . and a 5-in . - are mounted
on platforms amidships ; a 12 -pounder quick -firer
and a 6 -pounder quick -firer are mounted on the
quarter-deck, and on the poop are a 3 -pounder and
a Maxim . A loading machine, in the shape of a
The
dummy 5 -in . gun, has also been provided .
accommodation for the officers is comfortable , if
not spacious. On the main deck is Commander
Guinness ' cabin , the ward-room , and half a dozen
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cabins, and below , abaft the gymnasium , are
half a dozen more cabins and a dispensary.
A steam pinnace tows the cutter to and
from Temple Stairs , with the Volunteer
jack tars going aboard and leaving.

My Milling Spindle .

d
n
i

By F. H. MATTHEWS.
"OLLOWING is a description of the
Fºabove-named tool, together with
photographs reproduced herewith to
illustrate it . A (Fig . 1 ) represents a 5 -in .
overhead pulley 2 ft. in length , which is
made up on a
in . steel shaft with two
cast brass ends, and a sheet of stiff zinc
rolled to form a drum . This form of hollow
drum is very light to run and is easily made
up . B (see Fig . 2 ) represents a cast- iron
bracket made in any convenient form to
bolt to slide-rest, carrying a
vertical
spindle with a heavy lead pulley to help
the cutter, which is fastened to suit the
centres of lathe. This is driven from the
overhead pulley, giving révolutions of 5 to
1. By the larger photo this tool will be
seen in the act of cutting teeth in a wheel
for the milling spindle (C ) as described in
your issue of February 12th, 1903, by C. W.
Cook . The spindle is shown complete.
The dividing plate was also made by
myself to fit in place of spindle wheel for
screw -cutting, this being the only place

D

B

F

LA lod
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B

Fig . 1.-Mr. F. H. .MATTHEWS' MILLING SPINDLE , SHOWING
I ATHE AND OVERHEAD DRIVE.

gear wheels of an English lathe. The
head of my lathe being reversed to allow
the large wheels (which were io ins. diam
eter ) to fit in chuck , I was thus able
to drill the holes in plate by fixing a
smalldrilling spindle in slide-rest, thereby
ensuring accuracy. From this I have
made sets of gramaphone wheels with
120 teeth in the large wheel with great
success .
The cutters for this tool are single
edged and made from -in . steel, filed to
any
shape required , and with my
machine I get 7000 revolutions, which
makes the cutter very effectual.
Any wheels which get damaged on
my lathe I am able to replace at
practically no cost above that for the
castings.

LIGNITE AS A
FUEL FOR STEAM
A chemical works in Ger
RAISING .
many are entirely operated by power
lignite. It is conveyed
derived from
direct from the mines, which are near
the works, into the bunkers supplying the
boilers by means of a wire rope system
of transportation, and its cost at the
FIG . 2. - ANOTHER VIEW OF THE MILLING SPINDLE.
boilers is only one-third that of ordinary
coal. The calorific value varies between
for
a
suf
available to fit a large plate
fi
2,600 and 2,800 calories . The boilers ars provided
cient number of divisions.
This is marked
with step grates built on the Keilman and Völcker
from 120 downwards and is made from a 6 -in .
system , the grate areas varying from 212 to 300
brass disc . The divisions were got from the
square metres.
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Smaller engines often use enough oil to serve for
oiling an engine fifty times the power, simply on
account of the oil being allowed to wend its way
all over the model, rather than on the bearings. For
model work there are oiling devices required for
By R. J. MITCHELL ,
three principal purposes , bearings, shafts , & c., and
MONG the numerous very excellent model
spindles ; cylinders, steam chests , glands and
stuffing boxes ; and gearing such as would occur
illustrated and described in THE MODEL
on a petrol motor or a model steam roller . Very
ENGINEER , I venture to say that not ten per cent.
small shafts may be efficiently lubricated with the
of them had had any serious attention paid to them
type of oil cup shown in Fig . i. This type is quite
by their designers in the important matter of
efficient, provided that the small hole drilled at
lubrication . Take, for example, the average
the bottom is extremely fine — not more than a
model engine. It is usually fitted with oilcups,
hundredth of an inch in diameter — and that there
which have oil delivery holes at least a sixteenth
is a small pad of cotton wool pushed in with gauze
bore, and often larger, the oil cups not remaining
underneath , as shown in sketch . There are several
containers of oil for many seconds. Again , in the
types of this form , some of which are sold for use on
matter of piston and cylinder lubrication, though
the bottom brackets of bicycle frames and on the
slightly better, I do not remember to have seen
hubs of bicycle wheels. They have the holes
one single model which had an automatic , or semi
drilled too large for model engines, that is, unless
they were used as shown in Fig . 4 .
FIG . 3 ,
FIG . I.
Fig . 2 .
Bearings larger than | in . diameter require
FIG . 4 .
larger oil-cups. The “ Stauffer " grease cup
is shown in Figs. 5 , 6 , and 7 in forms suit
able for models ; it is used sometimes on
lathes where slow , heavy work is done, and
also on petrol motors, where there is a
moderate pressure on the bearings at varying
Gauze
shaft speeds.
The drawings of oil-cups,
& c ., shown are not to scale, the actual sizes
With cover
Cycle
As Fine hole
of these varying in almost every case ,
rupe
according to the ideas of the model maker .
Piston rods are difficult to make steam
Fine hole
tight, and , at the same time, to work easily,
Spring
the reason being that generally there is not
enough oil on the packing in the gland, or,if
steam escapes, the packing is not tight
enough .
À modified Stauffer arranged
(Fig . 8 ) to deliver some thick oil (Sperm )
Grease
would greatly improve matters, even on
quite small - say , { -in . bore - engines ; it
Grease
would prevent the piston -rod from rusting,
and make it run with less friction , and re
quire adjustment less often .
We now come to a somewhat difficult
matter in all engines, whether they be
FIG . 7 .
FIG . 6 .
FIG . 5 .
steam , hydraulic, gas, petrol, or other type
of motor depending for its power on the
TYPES OF LUBRICATORS .
fluid in a cylinder not leaking past a piston
in the cylinder. In the steam engine, this
automatic , lubricator for the cylinder. Some
difficulty is most apparent, for several reasons.
model makers will no doubt urge that their engines
The piston must not be a mechanically tight fit,
go quite well without any of what they may be
and yet must not allow fluid to pass it ; there is
inclined to call these fads, and that they are un
such a thin space between the walls of the cylinder
necessary, " so why make them ? " My reply
that very few oils have the requisite combination
would be that, as " model engineering ” is not of
of mobility with enough viscosity or stickiness to
itself an absolute necessity , but a pleasure, it
form a film which will remain more or less on the
enhances the value of the subject if it is pursued
walls of the cylinder, even after the piston has
in a thoughtful way, and that, therefore, it is better
moved up and down several strokes . Added to
to carefully design a model (engine ; not merely
this is the large amount ofwater present (especially
make a mechanism that will go ,” for the lead
in models ), which repels the oil and breaks it up
cylindered engines of younger days behaved
into globules, which often go out with the exhaust
admirably in that connection . Moreover , small
without having been of any use as lubricating
engines cannot be precisely called “ models,”
agents . Again , at the high pressure , and , of course,
unless they possess the details of their larger proto
temperature, which prevails in a cylinder, the
types , and in the matter of lubricating devices
majority of oils still further melt or lose their
large engines would soon be rendered useless and
viscosity to an extent such as to make them too
unworkable by their omission .
mobile to form a film on the cylinder walls ; and in
some
cases the high temperature even causes
* This article was awarded a prize in connection
with Competition No. 35 , equal with that pub
partial dissociation or splitting up of the oil into
lished in our issue of February 25th, in last volume.
an acid , which corrodes the piston -rod and cylinder,
Some Hints on Lubricating
Model Engines . *
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and a thick , greasy substance of very little use as
an oiling agent.
In hydraulic motors of the direct three -cylinder
type it is not a very difficult matter to lubricate
the pistons for working at a low temperature, and
which remains practically constant, the oil remains
in the condition which it is when introduced in the
cylinder. The writer has seen tallow , and vase
line also , used to lubricate these pistons, though a
mixture of sperm and ordinary rape is good for
the purpose, the water pressing the leather pack
ing against the cylinder and piston ensures very
little leakage of water , and the oil makes it still

Stauffen

Piston
rod
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actuating the cam valve gear. It depends on its
action on two small pendulous pieces of wire alter
nately dipping into a bath of oil, and then strok
ing the oil off on to a cross wire which slopes down
into another compartment of the cast iron vessel,
which has a pipe leading from it to the forward end
of cylinder, as shown . This type will often have
been noticed on large gas engines. Too much oil
must be avoided in a gas engine cylinder - at the
back of the piston particularly
for it chars up
and fouls the valves, causing bad compression and
scouring of the cylinder walls . Petrol motors are
often fitted with a small plug in the top of the
cylinder , so that an injection of paraffin maybe made
when starting after the motor has not been lately
used. This frees the piston , and then the splash of
oil from the crank chamber does the rest. Inferior
oil should never on any account be used for a gas
engine or petrol motor ; but the special cylinder
oils sold for the purpose should be used , as they
retain their viscosity at very high temperatures
(800 ° F , some of them ), and do not gum up.or turn
rancid readily, this latter being important where
the pistons of model gas engines are made of gun
metal, as is sometimes the case . It may be men
tioned here that castor oil and tallow are both un
To
cylinder

Fig . 8.-- A STUFFING -BOX GREASE LUBRICATOR.
more difficult to escape, besides making the piston
work easily in the cylinder,
We now come to another type of motor — the
petrol and gas motor. In both these types lubrica
tion , especially in cycle motors, is as important a
factor in their successful working as the supply of
carburised air is in the cylinders ; for a cycle motor
piston would ruin the whole concern in a few minutes
if it once started rubbing the walls of the cylinder
in a metal-to -metal contact . The lubrication of
gas and petrol motor cylinders is effected in two
ways --by the splash system , and by the more posi
tive way of a direct injection ofoil into thecylinder.
In a gas engine a thick cylinder oil should be em ployed, the form of lubricator shown at Fig . 9

Plug for
filling

Jer
CITITOINTITE

Packing

Fig . 10.- A SIGHT-FEED LUBRICATOR.

1
$
Wire

Fig . 9. - DIPPING WIRE LUBRICATOR .
being used , or, in smaller engines, an ordinary
syphon lubricator with a wick trimming (see p . 182,
Fig . 2a, issue of February 25, 1904 ). In hori.
zontal engines they should be placed at the
forward end of the cylinder ; in vertical en
gines they could be arranged at the bottom .
The form shown in Fig . 9 is not used on engines
of less than 2 - in . bore, and, as can be seen , is
driven from a small belt from one of the shafts

suitable as oils on this account. Sight feed lubri
cators applied to models would be both an inter
esting and useful addition , In principle, most of
these lubricators are the same, either working due
to the effect of a column of water (the head ) or the
steam pressure from the boiler acting on a differ
ential piston , as shown in Figs. 11 and 10 .
With regard to the lubrication of gears, cams,
chains, sprockets , & c., it is advisable, wherever
possible , to encase these in , and let them run in oil.
This prevents grit getting in , and conduces to very
smooth running. The oil in this case may consist
of a mixture of rape with about 60 per cent. of
mineral oil, and the addition of a small quantity
of very finely - powdered plumbago - Nixey's black
lead would do . One word about the use of ball
bearings in model work . It has often struck the
writer that the extra trouble involved in making
these would be more than compensated for by
having an engine which , say, only wasted 10 per
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cent, of its indicated h.-p. in overcoming friction ,
instead of the 50, or perhaps more , per cent., which
must be wasted on lots of models in overcoming it .
By the way, the remarks of Mr. C. F. Townsend ,
F.C.S., in the issue of the M.E. of March 26 , 1903,
on the subject of bearings, might with advantage be
taken to heart' by many model engineers . Many
bearings having their bushes not evenly bearing on
the shaft all the way round .
A remark concerning small taps and valves on
models will not be out of place. They often stick
when hot ; this can be avoided by rubbing a very
small amount of blacklead on the plugs of the taps ,
and adding some thick cylinder oil, a mere touch .
Then proceed as if you were grinding the plug in ,
and it will not stick , even when it gets quite hot
this also tends to prevent minute leaks,which often

FIG . 11.
SIGHT-FEED LUBRICATOR .

water

Tocylinder
Screw plug

Toi1

Water
Jet

occur for a second or two after a tap has been
turned on or off when the boiler or engine is being
used.
We now come to another detail of the subject,
that is , the choice of oils and lubricants for different
purposes. Most model engineers use one stock oil
for all purposes, whether it be cylinders, bearings,
gears, chains, or whatever else oil may be required
for ; but it stands, I think , to reason that this is
not as good as it could be. For example, cylinder
oil is not good for bearings, and vice versa . In the
choice of oils, & c ., there are several points to be
taken into account- first, their viscosity , and how
they retain it when heated to high temperatures,
as in a steam or gasmotor cylinder ; second , whether
they do or do not go rancid on exposure to air ;
third , their flash -point, for in a motor this is
important. A rough viscometer can be made by
drawing out a test tube (Fig. 12 ) to a fairly fine
nozzle (about 3-32nd in . ), and then clamping it
in a retort stand. Measure, or rather weigh , a
given quantity of oil of each sample, and pour each
lot separately through the funnel, and note the time
taken to go through in each case . The relative
times taken will afford a rough indication of their
viscosities, which can be compared with water
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for instance , by finding the time taken by a given
weight of water to go through, this being taken as
a unit. Of course , the longer the time taken to
go through , the greater the relative viscosity of
the oil.
Now for a short résumi. For bearings running at
high speeds and light pressures use a mineral oil,
such as is used in an ordinary machine shop , or an
oil sold as
Gallipoli ” will answer ; or, if the
bearings are very small, clock oil should be used .
There is a brand , made by an old firm in the trade,
known as Ezra Kelly
clock oil ; this is expen
sive (about 1od . for a bottle containing
oz.),
but a very small amount is required, and it can be
used for the very finest mechanisms, and will not
clog , even after years of use.
For pistons and slide-valves use thick cylinder
oil. In the case of very small
engines (less than t - in . bore) the
oil may be diluted with half the
quantity of a thinner oil, such as
FIG . 12 .
even petroleum . Slide-valves can
be made to slide smoothly by the
introduction of a mixture of
cylinder oil and plumbago . By the
way, have any model engineers
tried using aluminium slide- valves ?
It seems quite the metal to run
smoothly for the purpose .
With regard to oils as a class,
the following points may be
observed : American cylinder oils
are better than Russian , retaining
their viscosity at higher temper.
atures, and they are therefore
Rough
viscomele pas more suited for use in petrol
motors. The oils referred to are,
of course, mineral oils , in contra
distinction to the natural oils of
seeds, plants , and animals, of
which rape, colza, lard , neatsfoot,
sperm , and olive oil are the best
known. Sperm can be used for
bearings, and so can colza , olive,
and cotton seed oils , though they
are not so good . Neatsfoot oil is useful for soaking the
leather packings of hydraulic rams and ofmotors ; it
does not easily go rancid , and is sometimes used for
making leather more pliable. Glycerine, tallow , vase
line, and sperm oilmay be employed for this use . The
amount of oil used by various engines is a matter
for experiment, but a few general hints may be use
ful. The greatest oil-using motor is the cycle motor,
though the high -pressure super-heated steam engine
of the same power is a good second in this respect.
It will be found that the cylinders use a very great
deal more oil than the bearings and gear of any
engine. The most economical high -speed machine
in the matter of oil - though it does not strictly
come within the scope of this article — will be found
to be the dynamo, many of which the writer has
known to go for over a year without any attention
in the oiling direction . The turbine and the water
motor are also economical, too . Gas engines use
a moderate amount of oil, and this, as it drains off
into the tanks, should be filtered before being
again used .
Some engineers, indeed , do not re-use this oil for
cylinders, but reserve it for bearings and less vital
parts of the engine,relying on the inevitable conden
sation in the cylinder to lubricate the moving parts .

60

July 21, 1904.

The Model Engineer and Electrician .
22 about

SPARS.

Tot of Deck
20

3 /
13
Main Ford

E

BODY

LINES

TY

2
9

1

2

SHEER

8

7

19

Gunwale

WATER

For descriphon )

A

DESIGN

FOR

A DOUI

July 21, 1904.

61

The Model Engineor and electrician .

20
Foremast

24
main mast

24

-225

5

SCALE OF INCHES.
2

2 22

9

Sling
fore Yard

7

23

907
81

-4
Bowshrif

ใธ์
-125

RAFT

U

DI

II .

2

12

3

LINES

Gu

nw

al

e

IT

LE -STANDING LUG .

[ sec pages 62 to 64.

62
A

The Model Engineer and Electrician .

Model Double - Standing Lug .

By S. J. THOMPSON .
" HE double standing lug I am about to de
THIscribe having proved a complete success , I
thought might interest some of your readers
who are anxious to make a good , reliable boat
which will sail well in nearly any weather. The
lines and sail plan are those of an actual double
lug which was renowned for her fast sailing qualities.
As a start, I may mention we made two hoats
from the accompanying drawings, and sailed them
on Hornsey Mere, near Hull, where the little craft

July 21, 1904.

on both sides of the block, and a light batten of
wood should be sprung to touch the marks and
pinned in place ; the sheer can then be marked in .
The table of offsets will give the necessary measure
ments for the sheer, deck plans, & c . Havingmarked
in the sheer, the block should be sawn with a tenon
saw down across the longitudinal ordinates on its
top face as far as the sheer requires, and the super
fluous wood chiselled away. The sheer can then
be finished off with a curved plane, leaving the
wood truly flat athwartships, but sheered as shown
on the drawing. The ordinates on each side of
the block should be joined again by marking them
in , and the centre line reinstated where cut away
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FIG . 1.-- THE SAIL Plan ,
used to sail across a half-mile stretch in twelve
minutes, notwithstanding there was a considerable
sea on .
They were cut out of blocks of pine 27 ins. long
by 8 ins. wide by 41 ins. deep, and hollowed out so
as to have, when finished , a thickness of in . as
uniform as possible .
The process of making is as follows :-Plane the
block all over, except the ends, so that bottom ,
sides and top are square to one another, and flat.
Then set the scratch gauge and mark along top,
bottom and ends the longitudinal centre line.
Next mark off on the block the longitudinal ordi
nates 1 to 9 (see drawing ), 34 ins. apart . These
should be squared across the bottom and top, and
down the sides , and cut in with the point of a pen .
knife, and numbered the same as the drawing.
I
may here state the keel below water line I is of
lead, and is added after the boat is hollowed out.
The sheer is best marked out on the ordinates

for the sheer. The half breadths of the gunwale
line are now to be spotted in on the ordinates ; the
batten must then be sprung through these spots
and deck plan marked in . The corners of the block
are next roughly sawn off.
The above marking should now be cut down
vertically for about in , with a sharp paring chisel
all round the vessel. The form of the gunwale will
then stand up out of the solid block , and give you
an idea of its form . The next thing to do is to pre
pare some stout cardboard moulds from the body
plan ( see Fig . 3) ; these should be one for each
section shown on the body plan . Care should be
taken to mark on every mould the marks W.L.I.
and the gunwale .
The quickest way to prepare such moulds is to
trace by hand with a sharp pointed pencil the body
section to be dealt with to lay the tracing on the
cardboard, and prick it through on to the card
board . The spots should then be joined up by
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pencil, and the mould carefully cut out by a sharp
pointed penknife. When all the sections are
finished , the model should have two pieces of wood
screwed to the deck so that it can be fastened to a
table, mould or bench, with the keel pointing to

till the blue chalk on the section marks all along
the groove and the gunwale and W.L.I. marks are
truly home, All the other sections on the same
side of the boat should then be treated in the same
way, and the wood between them afterwards care
ully pared away with gouge and chisel, after which
the boat should be fared by rubbing a chalked
batten over the bottom , which will leave blue
marks on all the high places, which are planed off
with a small plane. When the side has been well
sandpapered , the boatmay be turned over, and the
other side treated in exactly the same way, after
which the boat is unscrewed from the bench and
well sandpapered .
The next thing to do is to hollow her out. I
usually centre -bit away a considerable amount of
the inside taking care not to cut too deep. Rough
inside moulds may then be made by laying the out
side moulds on the top of a piece of cardboard
marking the curve round by pencil and allowing a
thickness of 1 in . for the thickness of the boat's
spin . The mould will then appear as Fig. 4 .
These should be numbered the same as the outside
moulds and fitted inside the boat, each at its proper
station .
The keel I cast of lead , making the mould out
Gunwale

FIG . 2.-MR. S. J. THOMPSON'S MODEL
UNDER SAIL .

FIG . 3. – OUTSIDE
MOULDS.

wards the operator. Now take the midship sec
tion mould . This should be chalked with blue
chalk and fitted to the midship section ordinate
scribed on the block by paring away with a gouge
4
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Distance between Longtl. Sections 34 ins.

Distance between Water Lines | in .

of a piece of board , the contour of the upper and
lower edges being got from the drawing. The face
which lays against the boat's base line W.L.I. I
planed with an old jack-plane. I next drilled
some holes through the boat on the centre line, and
having placed the lead keel temporarily in position
marked off the centres for the screws on the lead .
I then drilled holes in the lead for the screws of a
diameter equal to the body of the screws under the
thread , and then screwed up the keel to its place,
theheads of the screws being inside the boat. The
extreme ends I spiked diagonally, having carefully
drilled the lead for the purpose.
The rudder , which is of brass, I next fitted , and
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may explain that the two helical springs are for
the purpose of keeping the helm amidships. The
main sheet is rove through two quarter blocks, and
hooked to the tiller, and arranged so that the harder
the main boom is set over by the wind , the more
the tiller is pulled thereby up to windward. The
everage of the tiller can be adjusted to suit the wind

Brass Spring
Y ? 20 SW.G.

Aluminium
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and

Alloys.

By CLARENCE E. WOODEN .
N moulding aluminium , use the sand well burnt,

heavy work and the use of risers should be
about the same as in brass ; but on light work
a wide, thin gate should be used , and on very light
plates, where this kind of a gate does not run the
castings, use a flat sprue as used in the stove
foundries. The cores used in aluminium should be
made soft, viz . : flour sand cores, rosin sand cores,
and green sand cores . It is not advisable to use
an oil sand core, as there is not enough give, and
they very often cause the casting to crack. Alu
minium does not eat into the sand enough to use
a facing, unless one wishes to , although I have used
charcoal facing. When melting, never overheat the
metal; as soon as melted and at proper tempera
ture remove and pour. A fault to be found with
the mixer in the foundry is to have the metal
melted before the moulder has finished his moulds.

ENLINE

76" Sheel brass

Main sheet
FIG . 5. - RUDDER .
by shifting the sheet hooks. This arrangement I
found to work very well. I then put the boat in
the water, having first given it a priming coat of
paint inside and out, and added a weight equal to
that of the deck , masts, sails and spars . I then
planed away the underside of the keel until the
boat floated as shown on the sail plan (Fig . 1 ).
The deck I cut out of pine } in . thick and over
hanging the gunwale } in . all rou
; I then lined
it all round with a f -in . margin , and marked it to
represent planks. Four-deck beams were fitted ,
rounded up 3-16ths in . higher on centre line of
ships than at the sides, two of them being fitted
close to the holes for the masts. To insure the deck
being tight round the gunwale it should be painted
underneath and pressed into place ; when lifted
it will leave paint on all the high places on the
gunwale ; this should be repeated , and the paint
planed off till it fits all round, when it may be
screwed down, well bedded in thick paint. Brass
tubes should be let through the deck to receive
the masts, as this will insure their always being
Holes for running gear
set up in same position .
in all the spars should be burnt with a hot wire,
The spars and deck
after having been drilled .
should be well varnished and the hull given two
coats of enamel before sailing the boat.
A LONG TUNNEL .--Another long Alpine tunnel is
approaching completion . This is the Bosruck
tunnel, 4,760 metres in length, which is being driven
through a mountain range to give a new railway
connection from Bohemia to the Adriatic . Work
on the tunnel was begun in 1902, and it is expected
to have it completed and the line ready for traffic
in October, 1905.

o

Fig . 6. - STEERING GEAR.
To hold the metal or overheat it is very injurious
to the metal, as it absorbs the gases ; never pour it
hotter than a cherry red. Just before pouring, if
a little phosphorous is stirred in it helps the metal
to run better, and gives it a slight bluish tint ;
rosin can be used also . If poured too hot, it will
segregate in the mould , and will also cause num
berless pinholes. When the metal is polished , the
holes tear and give a very bad appearance. This
trouble will be found more often where copper is
used as hardening than where zinc is used, but will
happen with either if the temperature of the melted
metal is not kept down as far as possible. Some
toundrymen use tin as a hardening ingredient, but
the zinc is the cheapest and gives the best results.
Tin makes the metal very brittle , and if too much
is used , it will crack in the mould or shortly after
being shook out. Pure aluminium is a compara
tively soft metal, and has many of the properties
of copper , and when this metal is used the best
results are obtained . Very often the metal is im
pure, and poorer results are obtained by using
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them . Nickel aluminium is an alloy of nickel and
copper together with aluminium ; zinc alloys are
a little bit darker ; silver alloys give the brightest
polish , but are more expensive. In melting the
zinc alloy, melt the aluminium first, then add the
zinc. A good alloy for electrical castings can be
made from 94 per cent. of aluminium and 6 per cent.
of copper. In re -melting sprues, scrap, or old
castings always add a quarter or a little over
of new metal. Aluminium ranks third among
metals as regards malleability and sixth as regards
ductility . To obtain the weight of aluminium ,
divide the weight of copper by 3-3, brass 3: 1, and
steel 2.9. Aluminium will stand as high as 35
per cent. of zinc ; the shrinkage is a little less than
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S.M.E. Medallists

and

Their

Work .

Mr. Herbert G. Riddle.
R. HERBERT G. RIDDLE, well known
M
most of our readers as the Honorary Secre
tary of the Society of Model Engineers and
as an occasional contributor to these pages, was
awarded a bronze medal at the recent model
making competition for the two electrical measuring
instruments depicted in the accompanying photo
graph and drawings.
The principle of the instruments he has made is

HI
M.
Fig . 1.-MR. H. G. Riddle's VOLT AND AMPÈRE METERS.
that of lead. Alu inium bronze should always
be mixed of lake copper and pure aluminium , also
forgeable brass ; these two metals are very strong ,
shrink considerably , and are harder on tools than
steel ; & lb. aluminium to 100 lbs. of yellow brass
makes it run very easily . Aluminium yellow brass
will not stand a very high water pressure. On
light castings it is not necessary to flour themoulds,
as the aluminium prevents the brass from eating
into the sand to any extent, and considerably more
zinc can be used than with the ordinary yellow .
The loss in melting aluminium yellow brass alloys
is very great, as they run from 5 lbs. to 10 lbs. to
100 , according to the amount of zinc used ; and if
the metal is held in the furnace too long after being
melted , the loss will be still greater . — The Foundry .

the mutual repelling action which two similarly
magnetised pieces of iron have for each other,
the fixed iron ( in the drawing repelling the
movable one D in the drawing to a distance pro
portional to the ampére turns in the exciting coils.
The construction of the two meters is practically
the same, the ammeter being wound with five
layers of thick wire, No. 14 or 16 s.w.g., and the
voltmeter with about 3 ozs. of No. 36 s.s.c. wire,
which is connected to brass strips at the back of the
instruments.
The round wooden backs have a slot turned in the
face to take the brass tube forming the cases, the
fionts of which have rebates turned in them for the
glass to rest in . The removable covers and rims
are made of the same size brass tube as the cases,
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but are cut, and have each a piece let in to expard
them to a size which will just allow of their fitting
tightly over the cases, a piece of wire being bent
to fit the rims and soldered all round and turned to
shape, to prevent the front glass from falling out.
The adjustment of these instiuments was an
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the meters. They were carefully graded by com
parison with the instruments belonging to the
Society. The idea of the action was taken from
an article in the M.E. some time ago, but the work
ing out of the mechanism and the details is original,
and the only parts purchased were the terminals
of the switch , wire screws, and the other materials .
The switch needs no explanation , its construction
being evident from the accompanying photograph ,

a
An Early Locomotive Relic .

n
3

PARK

A Ninteresting locomotive relic,reminiscent of the
unearthed near Liverpool. The Liverpool and
Manchester Railroad Company (the first public
road constructed ), inaugurated a competition in
the latter part of the twenties of the last cei tury
for a locomotive, in which Stephenson and other
the
inventors
Three
participated .
engines
• Rocket,” by Stephenson ; the Sans Pareil," by

es

h
FIG . 2.-- FRONT, WITH BEARING PLATE REMOVED .
B

FIG . 3. SECTION .

a
DEHATIUM

m

N

h

1

(a ) Boxwcod bobbin for windings.
(6) Thin brass tube fitting bobtin .
(c) Round iron well annealed , fixed in support (k).
(d ) Square iron, well annealed, fixed to spindle by
two brass pins.
( e) Brass spindle.
) Steel needle points, hardened,
(8 ) Brass counterweight,
(h ) Poin ter of aluminium .
(i) Steel centres hardened , one adjustable.
(1) Zinc dial plate fastened to wood bobbin .
(7) Front bearing plate screwed to support (n ).
(m ) Back bearing plate soldered to brass tube.
in ) Support
for front bearing plate soldere l to
brass tube,

¿

exceedingly delicate and tedious operation. Friction
has been reduced to a minimum , and the balance
weights G are adjusted so as to just bring the
needle to zero, when no current is passing through

gul

FIG . 4.- BACK .
Hackworth ; and the Novelty,” by Braithwaite
and Ericsson , respectively - participated in the
trials that were carried
66 out in 1829 . As is well
known , Stephenson's Rocket " secured the award
of £ 500 which was offered as being the most suitable
engine, attaining a speed of 29 miles per hour.
The “ Sans Pareil ” was second with a speed of
23 miles per hour, while the “ Novelty " withdrew
from the trials owing to the joints of the boiler
giving way when the locomotive had travelled only
three miles . Both the “ Rocket " and the “ Sans
Pareil " are now preserved in the South Kensington
Museum , but the
Novelty ” mysteriously dis
appeared , and its hiding- place has only just been
discovered .
It appears that Ericsson was SO
mortified by the failure of his conception, that he
left it with a friend, Mr. Melling, who possessed
engineering works located upon a space adjoining
the Rainhill . Station . These works were subse
quently dismantled , and the premises were occupied
by the Rainhill Gas and Water Company,
The
Novelty " was thus lost sight of, but it has now
been recognised working as a stationary engine, the
wheels having been removed for this purpose, and
its identity thus somewhat disguised . Attempts, we
understand, are being made to secure this third pre
mier locomotive, and to place it alongside of its two
contemporaries in the South Kensington Museum .
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Competition .

Practical Letters

from

our

Readers .
Competition No. 41. -A prize of £ 2 25. is
offered for the best design for a model of an elec
tric travelling crane to be run on a railway of
31- in . gauge (the Society of Model Engineers'
standard ). The crane should be capable of lifting ,
slewing, and travelling, and should not require a
very large battery of cells to work it. The general
conditions governing this Competition are given
in full on page 43 of our last issue.

THORNYCROFT's Works. — Messrs. Thornycroft &
Co., of Chiswick, will probably be transferringmuch
of their work to their new place opposite South
ampton Docks. The present shops at Chiswick

( The Editor invites readers to make use of this column for the full
discussion of matters of practical and mutual Interest. Leters
may be signed with a nom de-plume if desired , but the full
name and address of the sender MUST invariably be attached.
though not necessarily intended for publication .]
Battery Electrolyte .
TO THE EDITOR OF The Model Engineer.
DEAR SIR , —Having read in Handbook No. 1 of
M.E. series the description of a Bunsen battery
for charging small accumulators, I beg to state
that if the HNO3, before being put in the porous
pot, be filtered through some crystals of potassium
bichromate, no fumes will be evolved before the
battery is nearly exhausted. And if, instead of

A SCHOOLBOY'S MODEL
and Basingstoke will be used for the manufacture
of small marine work , motor wagons and, general
work , but larger boats, including torpedo -boats and
destroyers, will be made on the premises at present
occupied by Mordey & Carney , Ltd., on the river
Itchin . The main object of the move is to get a
larger share of Admiralty work , for which the fac
tories at Chiswick and Basingstoke are not fitted
The works at Chiswick date from 1864 .
ELECTRIC TRAMWAY CONSTRUCTION . - Some ex
ceedingly smart work has been accomplished in the
construction of the L.C.C. electric tramway between
Kennington and Streatham . The line, on which
there are someheavy gradients, covers a distance of
practically 31 miles, and is being converted from
the cable to the conduit system . Of the 3} miles
nearly 24 miles is completed, and as only forty
working days have elapsed since the beginning of
the work , the average is 100 yards of track or 200
yards of single line per day.

T.B.D.

dilute HSO , a saturated sol. of sal ammoniac be used,
the consumption of the zinc will be greatly
diminished ; the voltage and amperage of the
battery will remain the same. — Yours truly ,
HECTOR R. MICALLIF .
Malta .
A Model T.B.D.
TO THE EDITOR OF The Model Engineer .
DEAR SIR , —This model, which I made by the
aid of a photograph of the Japanese torpedo boat
destroyer Atkatsuki, has a hull carved from a block
of wood , and measures 2 ft. 6 ins. long by 3 ins.
wide. The engine cylinder is f -in . bore and i-in .
stroke, and drives the boat very satisfactorily .
The
The deck and funnels are of sheet iron .
boiler is a plain cylindrical boiler placed hori
zontally on the boat , and has vertical flues lead
ing to the funnels . — Yours truly
C , W. P.
London , N.W.
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Tool Grinding.
TO THE EDITOR OF The Model Engineer.
Dear Sir , -- I shall be very pleased if you can
spare me a little space in the M.E. on a subject
which receives but scant attention at the hands of
the average model-maker. I refer to tool grinding.
Many amateur engineers provide themselves with
a lathe, stocks and dies, & c., & c ., but never seem to
think of grinding tackle, consequently one com
monly sees a very badly used set of tools with edges
anything but right. Even when they do think of
it, their apparatus is either a wobbling, messy,
hand grindstone, usually placed in the open ; or
else a wretched little round -cornered, gummed -up
emery wheel run in the lathe. Of course, there are
exceptions, and to these this letter does not apply .
My advice is this . Have a small (say 6 ins.)
emery wheel or grindstone ; keep the edges true
and square, run it from a separate foot-wheel, well
away from the lathe, and , if emery , run it dry, and ,
above all, run it at a good speed — the quicker the
better. There is a great deal too much talk about
drawing the temper of tools on the dry grinder ;
and where the temper is drawn it is generally the
fault of the operator .
It may interest those who have no diamond tool
to know that emery wheels may be turned true in
the lathe,, using the broken end of an old three
cornered file as a cutter. The back -gear should be
in , and a bunsen flame be played on the wheel as
it revolves. Start turning when the wheel is too
hot to touch with the fingers . When the edge is
gone off the tool (and it soon goes ), break a bit
more off, and you have a fresh start. Of course,
it is rather a slow job , and the noise caused is terrific.
Grindstones are quite easy to turn up ; but in both
cases the greatest care must be taken to keep the
dust from all slides . When in use, grindstones are
best run wet, and a good plan is to make a nicely
fitting zinc case and have a piece of wet sponge
pressing on the top of the wheel. This prevents
water flying about when running at high speed ,
which small stones should do . Keep grease away
from both emery and stone, and do not have too
fine a grade of emery for ordinary tool work , or it
gum up .” Make the tool rest so that it
may
embraces part of one side of the wheel , as the flat
side is often of great use . — Yours faithfully,
E. W. FRASER .
Errors in Draughtsmanship .
TO THE EDITOR OF The Model Engineer.
DEAR SIR , I have been of the opinion for a long
time that many of the things published in The
MODEL ENGINEER have never been actually made,
and, in fact, have been very carelessly designed .
In the copy ( June 9th issue) which I send herewith ,
I have solid proof, hence this note. Turning to
Design for Model Horizontal Engine,"
page 541,
by P. G. Hepworth , you will notice that connecting
rod will not clear the engine bed . Does this not
prove my point ? While I am on the grumble ,
please note the connection between the cylinder
cover and engine bed . Is it strong enough for the
model ? It looks very bad and weak , and I think
the looks of a thing go for a lot. Also the flywheel
would look better of a heavier section ; 66 looks
again ! It seems far too small for the size of the
engine.
Now turn to pages 532 and 533, the tank draw
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ings for the M.E. locomotive. Here is a thing which
is always turning up, and of which I have thought
to write you before . Whatever in the world makes
contributors write, and also you to publish , such
dimensions as it ins. bare, 1 9-16ths in , full, and
the like. The words “ bare ” and “ full ” indicate
nothing, or you might say anything. I have known
the same in one case to indicate 1-10,000 in ., and
in another 4 in ., or if you were giving the length
of the earth from pole to pole , full or bare might
mean one mile .
Every measurement should be a definite size, in
thousandths if necessary — they are easy enough to
work to . If a draughtsman in an engineering
drawing office had put such a thing as “ full
and “ bare ” on his work , I should think he would
stand a good chance of getting his discharge unless
he mended his ways. — Yours truly,
" OKHAM Splice ."
DEAR SIR,-In reply to the second part of your
correspondent's letter, I may point out that it is
not usual in platework to dimension drawings to
one-thousandths of an inch , and the words “ full ”
and “ bare ” used in the M.E. Loco series of articles
are employed , as they are in larger engineering
work , for a definite purpose and to suit a special
circumstance.
If “ Okham Splice
will figure up the overall
width of the tanks of this model, and take separately
the widths of the tanks and the diameter of the
or "* full
outer shell (leaving out any
bare
dimensions), he will find that the two agree. Now ,
as the work to both boiler and tanks is, in a large
measure, “ hammer work ," and not finished by a
machine tool, or even in the vice, and as any
" slight ” bulge or excrescence in the adjacent sides
of boiler shell and tanks would increase the width
over tanks and interfere with the latter's correct
positions on the footplate , I endeavoured, by affix
ing the word “ bare ” to one or two dimensions
to warn the maker of the model against exceeding
the dimensions given . If I had put for the width
of the tanks (see Figs. 59 and 60) •870 ins ., or
} - 1000 ins., or somesuch minute dimension ,whilst
pleasing “ Okham Splice,” I should , without a
doubt, have been heartily laughed at by the
majority of your readers for being so ridiculously
particular in work which could not possibly be
made in so accurate a manner.
I would also point out that the degree of accuracy
to which it is humanly possible to work depends
upon the class of work and the material used . For
instance ,
most calculations one does in every
case not bother about the seventh place of decimals
in the result; and in making the plan of a field from
a chain survey one does not put the dimensions on
the plan in termsof thousandthsof an inch ; although ,
to be accurate , this should be done just as much as
it is in making drawings of the finest machines, such
as are employed in many industries, notably for type
casting machines like the famous “ Linotype."
In my mechanical drawing office experience it
was usual to employ the words full ” and “ bare ”
where " black " fittings, bolts , & c., were to fit in
with other machined work . As an example , it
was the rule to use the affix “ full ” to dimensions
of holes for black bolts, thereby giving the fitter
warning that he must drill the holes larger than
where turned boltswere intended to be employed by
the designer.
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will make the matter clear to your
“ Okham Splice ,” and to any other
journal who may have queried the
correctness of the practice . - Yours
HENRY GREENLY.

Queries and Replies .

re

( Attention is especially directed to the first condition given below
and no notice will be taken of Queries not complying with the
directions therein stated . Letters containing Queries must be
marked on the top left-hand corner of the envelope " Query
Department" . No other matters but those relating to the Queries
should be enclosed in the same envelope.
Queries on subjects within the scope of this journal are replied to
by post under the following conditions:-(1 ) Queries dealing
with distinct subjøets should be written on different slips, on
one side of the paper only, and the sender's name MUST be in
scribed on the back. (2 ) Queries skould be accompanied,
wherever possible, with fully dimensioned sketches, and corre
spondents are recommended to keep a copy of their qucries for
reference. ( 3 ) A stamped addressed envelope (not post-card )
should invariably be enclosed . ( 4) Queries 'will be answered
as early as possible after receipt but an interval of a few days
must usually elapse before the Reply can be forwarded. (5)
Correspondents who require an answer inserted in this column
should understand that some wecks must elapse before the
Reply can be published. The insertion of Replies in this column
cannot be guaranteed . (6 ) All Queries should be addressed to
The Editor, THE MODEL ENGINEER , 26-29 , Poppin's Court,
Fleet Street, London , E.C.)
Thefollowingare selected from the Queries which have been replied
to recently :[10,912) Construction of Pans. J. E. H. (Preston) writes :
I am making a small fan to take dust and sparks from a small
emery wheel that I have, and I am a little bit doubtful whether I
have erred in the design of the vanes I propose to use, and on which
I am just about to commence. I have seen several fans and blowers
since I started on my own machine and find the construction of
the inside is just the opposite to my own, as you will see by my
drawing (Figs. 1 and 2 ). The fans I have seen taper towards the
edges, whereas I intended my own to taper to the centre.
The fan blades should taper towards the outer edge. Your own
design is incorrect. The accompanying sketch will give you an
idea of the correct shape ; there is no need to make the vanes
curved , they can be nearly radial, but the blades are set back by
an amount equal to i-roth the diameter of the fan wheel. The

moniac to i pt. ofwater for the charge, but the lamp did not give
the full light. I next tried 4 ozs. of salammoniac to i.pt. ofwater ;
the light was then much brighter , but it did not seem to be giving
the full light. With the stronger charge little crystals of sal
ammoniac were formed on the sacking of the cells—(a ) was this
because the water could not retain so much salammoniac in solu
tion when colder ? (b) ought I to have onemore cell in series with
the rest, or three more, to form three sets of two in parallel, the
whole in series , to get the maximum light ? Before I had these
cells I used a 4-volt accumulator , which gave the full light. This
would seem to indicate that the cells cannot supply enough current,
although the voltage may be sufficient. (c) Is this the cause ?
(3) What is the voltage per cell ? (4 ) ( a) Are these cells suitable for

Query 10912
FIG . I.

@
Query 10972
FIG . 2 .

driving small motors for workingmodels ? ; (6) if so, are they better
than bichromates ? . X -Ray - (1 ) What is the shortest length of
spark that willwork X -ray apparatus satisfactorily ? (2 ) Would a
t- in . spark penetrate a person's finger ? (3) What battery -power
would be required to work a t -in . spark coil ? (4).(a ) What would
be about the price of a suitable vacuum tube ? (b) Where could
one be obtained ? (5 ) About how much would it cost to make a
fluorescent screen i ft. square ? (6) (a) What is the screen itself
made of ? (6) How is the barium platino-cyanide affixed to it ?
(c) Where can it be obtained ? (7) What would be the price of a
screen to buy ? (8) What is the approximate voltage and am
perage of a t- in . spark - coil ?
( 1) About 3 ozs. salammoniac to i pt. ofwater. ( 2) Your solu
tion was over -saturated ; it resulted in slightly lowering the internal
resistance of the cell, and thus permitting more current to flow ,
but also in an increased deposit of crystals of salt ; one of the
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FIG . 3.

FIG . 4 .
THE CONSTRUCTION OF FANS.

?

fan wheel is to be.cased in with sheet metal at the sides by an
amount equal to the depth of the blades ; you should allow plenty
of clearance between the fan wheel and the casing, all round, the
outlet can be horizontal or vertical ; the inlet must be ample and
all pipes should have easy bends- avoid rightangles. The following
proportions are given by Molesworth :-D being the diameter of
the fan wheel
D Diameter of inlet
Length of vanes = D . Width of vanes
2
4
4
The width can be taken as the widest part of the blade. The
blades are carried on spokes so that the air can pass freely in at the
central openings in the wheel and out at the periphery, which is,
of course , left open.
(12,234) Sac- Leclanches. R.A.W.(Sutton ) writes : (1) What
is the charge for Sac-Leclanché cells ? ( 2) I have three of them
connected in series to a 4 -volt H.E. lamp, through No. 20 bell
wire (the lamp is 8 yds. away). At first I tried 2 ozs. of sal am

FIG . 5

troubles with Leclanché cells is the deposit and creeping of the salt .
( 3) If three cells are insufficient (as the E.M.F. of each cell, when
sending current, is scarcely more than i volt with ordinary solution
ofsal ammoniac), add one more cell in series , and try again ; if you
cannot then get enough current, try four larger cells , or four of the
same size in parallel with the old cells. (4 ) No ; the bichromate
battery is much more suitable ; some forms of special Leclanché
cells can be used if the current is only required to be about 1 amp.
but for motor work generally they are not to be considered as
equal to the bichromate cell. X - rays.-( 1) If you contemplate
serious work , a 10- in . spark coil should be selected, because though
you may only work your tubes to 4 or 6 ins. spark length , such
sparks are developed in a much better manner than with a coil
giving 4 to 6 ins. spark as a maximum . You can , however , obtain
X -rays with coils giving almost any length of spark ; you might be
able to obtain sufficiently good results to s tisfy yourselfwith a
r-in . spark coil. (2) This query is very vagu . Do you mean the
penetration of X -rays ? Such a coil is practically useless for X -ray
work. (3) Two bichromate cells joined in series would probably do
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the work - depends partly on the winding of the
coil. (4 ) From Messrs . F. Darton & Co., 142, St.
John Street, London , E.C., who will, no doubt,
quote you prices if you will write to them ; you
should state the spark length you are going to
work with . (5 ) Cannot be definitely answered , as
you may have to make several screens before
you get one right. (6 ) Cardboard , vellum , or
strong paper ; for instructions on making such a
screen see our handbook “ X.Rays Simply Ex
plained,” price 6d., which also contains much in
formation on the subject. (7 ) The price varies ;
a good screen , about 12 ins. square, is worth about
15 to buy. (8) About 6,000 volts and about the
1-2,000th part of an ampere ; but these figures are
only roughly approximate , just to give an idea of
the state of things .
(12,200 ] Scales for Electrical-Measuring
lostruments. F. H. W.(Boston )writes : Would
you kindly answer the following questions ? (1 )
Where can I obtain metre rules divided into milli
metres , as used for potentiometers and Wheat
stone bridges ; and what price are they ? (2)
Which are the proper ones to use- " metre or
“ half-metre " rules for the above-named instru
ments ? (3 )What wire and what gauge should be
used , and (4 ) what current will it carry without
heating ? (5) Will the samewire do for resistance
boxes ? (6 ) What resistance will wire have per
Ib . ? (7) Could you advise me on a good book
dealing with telegraph linesman's testing and re
pairing work ?
(1) From Messrs. A. G. Thornton , King Street
West, Manchester, and Messrs. W.H. Harling, 47,
Finsbury Pavement, London , E.C.; these firms
will, no doubt, send you prices if you will write
to them . ( 2) Entirely depends upon circumstances .
For bridge work the scale and wire are usually
imetre long, divided into millimetres; for potentio
meter work the scale may conveniently be half a
metre long , divided into millimetres. An excel
lent article on " The Potentiometer and Its Uses "
appeared in The MODEL ENGINEER for October
15th , 1903, in which the scale length is given as
20 ins. We advise you to read this article , which
will give you much information on the subject. If
you require more advanced information , there is a
good book called “ The Potientiometer," by Clark
Fisher ; but you would not require this book for
elementary work ; the price is 6s. (3) Some form
of resistance wire, such as German silver or man .
ganin , about No. 24 gauge. (4) Under i amp. ;
the exact current is not a fixed quantity ; in fact,
frequently there is no current flowing down the
wire at all, but an accumulator of 2 volts having
a fairly large capacity is generally used to provide
the current in the wire , in order that it shall not
be liable to variation . (5 ) Yes , but if you require
a considerable range of resistances, you will have
to use a variety of sizes of wire. (6 ) No. 24 gauge
German silver wire has a resistance of, approxi
mately, 192 ohms per lb., or about 843 ohms per
1,000 yds. (7) We are unable to recommend a
simple book, but " Electrical Testing for Telegraph
Engineers," by J. Elton Young,mighthelp you ;
it is an advanced book , and its price is ros. 6d . ;
by post, iis.
[00,000 ] L B. & S.C.R. “ Empress " Class.
A. M. B. (Upper Tooting) writes : Will you
kindly publish a drawing of the L.B. & S.C.R.
latest 4 -coupled bogie express locomotives , as I
wish to make a clockwork model of one of these
very fine engines.
We herewith submit a sketch drawn to a scale
of -in. to the foot of the " Empress No. 54
class .
(12,244 )Accumulators: Materials for. T. W.
P. (Little Ilford ) wcites : (I) What weight of lead
(approximately) will be required for one dozen
accumulator grids 4 ins. by 4 ins. by 3-16ths in . ?
(2) What weight of red lead and acetate of lead
will be wanted for the above ? (3 ) Where can I
purchase Paris cement for moulds for above
grids ? (4) Will commercial H2SO4 do for pasting
and electrolyte, or must best brimstone acid be
used ? (5 ) Is it possible to make cells of wood
and , if so , what can be used to line them other
than ebonite, vulcanite or celluloid ?
( 1) About 12 lbs. ; you are sure to have some
waste of materials. (2) About 3 lbs. of each . (3 )
Plaster of Paris can be procured from any oil
and colour warehouse . (4) Ordinary commercial
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The dynamo parts include :-Iron castings : Two F.M. castings
and one sole plate. Brass castings : One distance piece ,one rocker,
two carbon brush holders, and the following sundries : Steel shaft,
slotted drum stampings, copper segments for commutator, carbon
brushes, wire , terminals, screws, insulating materials , and drawings .
The castings, & c., as above. includings packing, are priced at
225. 6d . ; finished machines , 64. A complete set with engine, as
illustration , price £ 8 155. The engine castings are catalogued at
I2s . 6d . Further particulars may be obtained from the leaflets
describing each engine, which will be sent by Mr. Stuart Turner
(address, Shiplake, Henley -on - Thames), on receipt of a penny
stamp. Complete lists, 3d. We may mention that we have seen
finished examples of both of themachines reviewed above, and can
speak
them . highly of the workmanship and finish embodied in
Messrs. F. & H. Shaw & Brother's Change of Address.
Messrs . F. & H. Shaw & Brother,ofWaterside EngineeringWorks ,
Hebden Bridge, are removing to new premises at Leabrook's
Engineering Works, near Alfreton , Derbyshire, and request that
all communications should be sent to that address.

sulphuric acid will do for pasting the plates, but it is better to use
good brimstone acid for the electrolyte. (5) Yes ; they can be lined
with a good coating of pitch , or may have a lead lining ; in the
latter case the plates must be kept well clear of the lead.

The News of

the
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Trade.

• Reviews distinguished by the asterisk have been based on actual
Editorial inspection of the goods noticed .
* New High - speed Engines.
The great interest occasioned by the appearance of Mr. Stuart
Turner's compound high -speed engine, the working drawings for
which wepublished in full in our issue of September ist, 1902, and

New

Catalogues and Lists .

Archibald J.Wright, 318 , Upper Street, Islington ,London , N.
has sent us a copy of his new list (section M ) of automobile electrical,
accessories, including accumulators, sparking plugs, volt and
ammeters, coils, charging batteries , and testing lamps. The
leaflet is well illustrated and will be sent to any reader upon receipt
of a penny stamp to cover postage.
Wolseley Tool and Motor Car Company, Ltd. - Wehave
received several. pamphlets describing the special engineering
tools made by this well-known firm , which should be interesting to
manufacturers and others anxious to get the best from their work
shops, together with a neat varnished card giving particulars of the
limits allowed to obtain the various standard fits for cylindrical
work , and a blue print of the am unts usually left for grinding , with
different materials in a range of sizes from in. to 9 ins. diameter.
The pamphlets describe the Wolseley automatic screwing
machines, with photographs of samples of the work turned
out by these machines, the “ Wolseley " caliper gauges and
self-opening dies. All enquiries should be accompanied by a
trade card .
The Capetown Industrial Exhibition , 1903-4 -We have
just to hand a special bulletin of this Exhibition , which is to be
held on Green Point Common , Cape Town , for three months from
STUART NO 8

(Output of plant, 8 volts.
2 amps.at 1,500 revs. )

FIG . 1. – STUART TURNER'S 4 H.-P.COMPOUND ENGINE.
the numerous enquiries for a larger engine has resulted
in
Mr. Stuart
producing thephotograph
very fine. engine
depicted
in Turner
the accompanying
This
machine is nominally rated at 4 h.-p., a duty which it
will exceed in regular working, and has cylinders 21 ins.
and 4 ins. in diameter, with a common stroke of 3 ins.
The cranks are balanced, and the shaft is of forged steel.
Castings in iron, steel, and gunmetal and forgings ,
including fully detailed drawings , are listed at £ 6 ; the
steel studs, bolts, nuts, screws and split pins, and
reversing gear parts being extras . Finished engines, as
illustrated, are catalogued at £ 23 ios ; with reversing
gear, £ 30 . The over all dimensions are : Height, 18 ins. ;
length, 14 ins.; width (exclusive of box bed ), 10 ins.;
and the weight about 150 lbs. The drawings can be
obtained on approval on receipt of a P.O. for ios. 6d.,
which amount will be refunded on their return in good
condition , or be deducted if a set of castings is subse
quently ordered . In addition to the No. 6 engine, in con
junction with Mr. A. Avery, a new direct-coupled electric
lighting set (see Fig . 2) has been brought out. This
machine has been designed for use with the No. 4 Stuart
engine, and customers who have already built this engine It will
can add the dynamo to it without any trouble.
be seen that a smaller wheel is used , and this can be exchanged
free of charge by purchasers of the dynamo castings who
already have a set for the engine .

Fran

Fig . 2. — THE “ STUART- AVERY " DIRECT COUPLED
STEAM ENGINE AND DYNAMO .
November next, and in which Engineering will be well represented.
The prospectus may be obtained from the Exhibition's London
offices , Palmerston Hous?, Old Broad Street, London , E.C., or
from 93, George Street, Cape Town.
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The Editor's Page.
HERE is no doubt that while the miniature
steamboat isda ubery hateracticetmeden, nia tuhe
matter of scientific design it would appear
that we are still a long way behind our friends the
builders of model sailing yachts, locomotives, and
electrical machines. Except for the information on
the general principles of model steamer design
contained in our two handbooks, and the various
articles which have appeared in these pages, no very
great amount of useful and organised data is as
yet available to the ordinary reader ; and we
eel that this is not due to a lack of interest in the
subject, or to the adoption of a lower standard of
excellence by marine model enthusiasts (a charge
of this nature being easily disproved by the evi
dences of the intensity of the struggle in our last
year's Model Steamer Competition and the perform
ances made by the more speedy boats), but to the
fact that to enable one to do the whole of the work
necessary to produce a design for a perfect working
model steamer , involves a knowledge of naval
architecture and a practical acquaintance with
model steam engineering , in addition to experience
with all kinds of model boats . On the one hand
we meet the gentleman fully competent to design
an excellent hull and to advise with reference to
the most efficient propeller, but hear with regret
that his experience does not extend to the ma
chinery portion which , as we all know , is just as
important. On the other hand, a reader makes an
excellent set of model marine engines , and through
insufficient knowledge spoils the whole concern
by a badly shaped hull. Further, the boiler
question in the design of a model steamer is para
mount. Weoften find it difficult to advise querists
as to which is the best boiler for a given boat be
cause we do not know to what extent they intend to
fix on the top the scale deck fittings, houses, winches,
rigging, and other minute which most model
steamer builders delight in , and which to an appre
ciable degree hamper the boiler maker and stoker .
The results of the forthcoming Model Steamer
Speed Competition will, without doubt, tend to
help in the above direction , and it will
<< be interesting
to note whether the more or less scale ” model
or the simple racing hull will head the list.
T

Answers to Correspondents .
H. C. H. (Southsea ).- It is hardly within our scope.
T. W.C. D. (King's Heath ).— Wehave not forgotten
the remark, and are reminding our contributor.
The firm you mention have gone out of business
altogether. Write to J. Mackenzie, 17, Benson
Avenue, East Ham , E., and to Wright, Clark
and Wallis , 157 , Southwark Bridge Road ,
London , S.E.
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“ MECHANICAL
(Rangoon ). --- Thanks for your
letter. Your conclusions are not absolutely
accurate, because the first boiler was either not
properly made or properly tested .
R. O. (New Zealand).— Many thanks for your
letter .
W. M. G. (Glasgow ).- We thank you for your
letter . Our recent articles cover the same
ground .
P. C. (Colne).— Please refer to
Electro -platers
Handbook ," by Bonney, price 3s . 3d. post free.
G. E. M. S. (Sheffield ).- We regret that we cannot
give you the name of the manufacturer of the
coils. They are of French make, and you will
probably have difficulty in obtaining the infor
mation you require.
J. T. (Bolton ).— We have not been able to trace
your article .
J. G. P. (Slough ).— Write to the Hon . Sec. of the
Society ( see page 50 ).
Notices .
The Editor invites correspondence and original contributions on
all amateur mechanical and electrical subjects. Matter intended
for publication should be clearly written on one side of the paper
only,and should invariably bear the sender's name and address. It
should be distinctly stated , when sending contributions, whether
remuneration is expected or not. and all MSS. should be accom
panied by a stamped addressed envelope for return in the event of
rejection. Readers desiring to set the Editor personally can only do
so by making an appointment in advance.
This journal will be sent pos: free to any address for 136. per
annum , payable in advance. Rernittances should bemade by Postal
Order.
Advertisement rates may be had on application to the Advertise
ment Manager.
HOW TO ADDRESS LETTERS.
All correspondence relating to the literary portion of the paper,
and all new apparatus and price lists. & c., forreview , to be addressed
to The Eprtor , “ The Model Engineer," 26-29. Poppin's Court
Fleet Street, London , E.C.
All correspondence relating to advertisements and deposits to be
addressed to THE ADVERTISEMENT MANAGER , " The Model Engi
neer: 26-29. Poppin's Court, Fleet Street, London, E.C.
All subscriptions and correspondence relating to sales of thepaper
and books to be addressed to Percival Marshall & Co., 2629
Poppin's Court Fleet Street, London , E.C.
Sole Agents for United States, Canada, and Mexico : Spon and
Chamberlain 123. Liberty Street, New York , U.S.A., to whom
all subscriptions from these countries should be addressed.
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Model

Railway

Goods

Wagon .

By W. PAGE.

MR. W. PAGE'S

-IN . SCALE MODEL RAILWAY GOODS WAGON .

HE accompanying photo illustrates a -in .
TH scale railway goods wagon . It is made of
mahogany and brass, polished and lac
quered . It has taken a large part of my spare
the last two and a half years , and is my
for
time
first attempt at model making. The bottom is
made up of fourteen pieces, mortised and tenoned
and held together with bolts, as in its prototype.
The boarding of bottom and the sides, ends, and
doors are lined to represent boards. The brass
work (with the exception of the wheels and axle
boxes, which are cast from patterns I made) is
made from pieces of scrap . The sides and ends
are held together by the corner pieces and body
knees, and the bolts used in these and in all other
places requiring the same size bolts are made from

large-headed brass pins, with the head squared up
and made to represent a bolt with a full nut ; 230
of these were made and used in the different parts.
The draw hooks pass through to the centre, and
have springs made from piano wire. The buffer
castings are drilled and turned from a piece of in .
brass rod . The four side springs have plates of
brass strip with buckle and rivet ; the wheels are
turned all over, and the small spaces in them cut
out with a fret saw .
In making this model I have used no bought parts
in it, as I wanted something made by myself, and
I am pleased to say, with a deal of patience , that
I have got it .
The detailed drawings appeared in a con
temporary of this journal about three years ago.
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The following are the chief sizes : Length overall,
13 5-16th ins. ; width , 5f in . ; height from rail
level, 5 5-16th ins. ; diameter of wheels on tread ,
2 5-16th ins. ; between centres, 64 ins. ; gauge,
3 9-16th ins.

MR. CHARLES JOHN GALLOWAY, whose death
recently occurred , was a member of the firm of
Messrs. Galloways , Ltd., Manchester. He was
born on April 25th, 1833. On leaving school,
he was apprenticed to his father and uncle, who
carried on the business of engineers in Manchester
as Messrs. W. & J.Galloway. Their works were an
offshoot from a business which had been established
as far back as 1805 by Messrs. Galloway & Bow
man ,Glasgow . In 1856 he became a partner in the
firm , which then adopted the style of Messrs. W.
and J. Galloway & Sons, Numerous as were his
business engagements, he found time and energy
for the service of the public in several capacities .
He rendered valuable assistance to some of the large
exhibitions in England and abroad . He had the
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Single -Coil

Dynamo.

By W. JOWETT .
HE field -magnet of this dynamo is made of
THE
wrought iron , of the shape and dimensions
shown in Figs. 2 and 3 , and consists of five
pieces , viz., the two pole-pieces , the yoke, and the
two coil flanges. The two pole -pieces are fitted
to the yoke so that the armature revolves in the
space between the pole-pieces with a clearance of
about 1-16th in ., and are fixed to the yoke by
means of two f -in . rivets.
The coil flanges are of hard wood , and are slipped

2 "

FIG . I - A SMALL SINGLE COIL DYNAMO.

46"
18e rod.

3

"K 3
+1

**
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2 "

Fig . 2. - Coil FLANGES AND POLE PIECES .
chief management of the machinery in the British
section of the Paris Exhibition of 1878. As a mark
of their appreciation of his abilities, the French
Government conferred upon him the title of
Chevalier of the Legion of Honour, and he was
advanced to the rank of an officer of the same dis
tinguished Order on the conclusion of the following
Exhibition in 1889. Of the zeal and skill with
which he presided over the engineering department
of the Royal Jubilee Exhibition held in Manchester
in 1887, it is needless to speak at length . Yet again
his abilities were called into recognition by the
Consultative Committee held in 1886 to consider and
promote the foundation of the Manchester Ship
Canal. He joined the Board of Directors, and was
an active member of the Works Committee, direct
ing his attention chiefly to the length of the canal
between Manchester and Barton -on -Irwell. He
was a member of the Institute of Civil Engineers
and of the Institute ofMining Engineers.

FI : 3. - FIELD MAGNET YOKE .
(Width : 2 ins.)

over the magnet and held in place by the wire.
Before fixing the pole - piece, the magnet was wound
with about 3 lbs. of No. 22 B.W.G. single c.c. copper
wire .
Armature. —The armature of this machine is of
the old gramme ring type, over-wound with in
sulated copper wires. To construct the armature,
about 1 } lbs. of 20 to 24 B.W.G. iron wire will be
required , and also a wooden mandrel or former
of the shape and dimensions shown in Fig . 4 .
This former should be turned out of hard wool,
with one of the cheeks, A A , removable, so that the
iron ring, when completed, may be slipped off,
and for the same purpose the former should be
covered with a layer of smooth paper, the edges of
which may be held in place by a patch of sealing

The Model Engineer and Electrician .

July 28 , 1904 .

wax . The iron wire should be wound on the for
mer in even layers, with a coat of shellac varnish
between each layer, until the outside diameter is
2f ins., when the thickness of the core will be about
in . The whole surface of the armature should
then be covered with shellac varnish , and the arma
ture and former placed in a hot oven until the
shellac melts and binds the wires together. When
cool, the removable cheek of the former may be
slipped off, and the armature will slide off easily.
The armature should then be entirely covered
with silk tape, the edges of which overlap, and
coated with shellac varnish .
When dry, the
armature is ready for winding . The armature is
completely overwound with three layers of No. 20
B.W.G. double cotton- covered , according to in
structions in Chapter III, page 32, of MODEL
ENGINEER handbooks, No. 10 ,
Small Dynamos
and Motors,” in ten sections. It is then driven on
a hard wood spool bored to take the shaft. Il
Drilled and rapped 2 B.A.

o
"23

Drilled and topped & Whil.
FIG . 6 .

2"
H
I

Drilled and topped 28.A.
FIG . 5 .

A

FIG . 4 .
Loose collor

Drilled and topped 4.B.A.

Keyway

FIG . 7. - SHAFT .
The Commutator.This is of the ordinary type,
being a piece of i-in . tube drilled and screwed to
core , and clotted afterwards.
The Bearings. — These are made of strip brass,
and each consists of two pieces, viz., an upright,
of size and dimensions as in Fig. 5 , and rectangular
in , diameter screws_one
base fastened by two
being fitted with a piece of brass tube * by 5-16ths
in . outside diameter for the brush rocker to revolve
on , 3-16ths in . diameter inside.
Brush Rocker . - This is made of black fibre,
24 ins. by # in . by #in ., cut and drilled according
to Fig . 6 , and is fitted with two brush holders,
these being two pieces of brass rod i ins. long,
screwed one end f in . Whitworth for f -in . up , and
slotted the other end to take brushes, these being
held in place by a small nut and screws. The
whole is then mounted on a bedplate 71 ins. by
to be a strong and practical
7 ins. , and will be fou
machine. The shaft is made as Fig . 7 , and fitted
with loose collar.
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The Junior Institution of Engineers.
VISITS of this Institution were recently paid to
the Chelsea generating station of the Under
ground Electric Railways Company, of London, at
Lots Road, Chelsea , and to the adjoining London
County Council's pumping station . At the former
the visitors were enabled to make a complete
examination of the work , so far as it had advanced .
The station will supply current for working the
trains of the District Railway, also the tube trains
of the Baker Street and Waterloo Railway, the
Great Northern , Piccadilly , and Brompton Railway,
and the Charing Cross, Euston , and Hampstead
Railway. The initial equipment of these lines
will be about 150 trains. The station is designed
for ten units of 5,500 kilowatts each , and one unit
of 2,500 kilowatts . The output of the station will
be threephase, 33 1-3rd cylces, 11,000 volts, and
will be distributed at this potential to twenty -three
sub -stations. The site comprises 3.67 acres, and
has a water frontage of 1,100 feet . The building is
453 ft . 6 ins. long by 175 ft. wide, with an office
annex 25 ft . by 81 ft. On this basis the square feet
occupied per kilowatt , including the office building,
is 1'36 , and the cubic feet per kilowatt, measured
from the ground level to the peak of the roofs, is
139. The steel frame of this building is entirely
self-supporting, and contains 6,000 tons. The
foundations extend from 30 ft. to 36 ft . below the
ground level and the loading of the clay does not
exceed four tons per square foot. Attention may
be called to the group system which has been
followed throughout in both the mechanical and
electrical installation - i.e ., eight boilers are grouped
to one turbo -generator ; these boilers have their
own feed -pump, and the generator supplies its
The station is designed
own section of bus-bar .
for turbine engines, and illustrates the reduction in
floor area which can be secured with this type of
engine, as against the reciprocating type.
At the L.C.C. pumping station Mr. H. M. Roun
thwaite, Mechanical Engineer, received the members .
There are here four horizontal gas engines , having
each two 181- in . cylinders, with 2-ft . stroke, both
coupled to one crank ,
On each crank shaft is a
7 -ft. 6 -in . rope pulley , grooved for eight 11- in .
ropes, and these ropes lead down to similar pulleys
of 6 ft. 5 ins. diameter on the four centrifugal
pumps . The pumps have suction and delivery
pipes 23 ins. diameter, and impellers of 66 ins.
diameter. These engines each indicate about
200 h.-p., at about 150 revolutions per minute, and
the pumps each throw about 44 tons per minute.
There are also four similar engines, 18 {-in . cylinders,
2 -ft . 6 -in , stroke, 7 -ft . 6 -in , rope pulleys on crank
shafts, grooved for ten it-in . ropes and 10 -ft . 4 - in .
similar pulleys on pumps . The pumps have 32-in .
pipes and 72-in . impellers. These engines each
indicate about 240 h.-p., at about 160 revolutions
per minute ; and the pumps each throw about 85
tons per minute . The 200 h.-p. engines pump from
the low -level sewer, and the other engines from the
higher level Counties Creek sewer . The whole
plant works only during rainy weather, and pumps
storm water only into the Thames . The average
number of hours per annum during which it will
be required to run is estimated at seventy , though ,
of course , in exceptionally wet years, it may be
that the machinery will run as long as 100 hours.
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I procured on old steel spindle turned up true,
and to make a good working fit to suit the cast steel
clamps. All the screws and nuts are of cast steel,
hardened and tempered to a dark blue, the large
finger is silver steel and the small one is a knitting
needle. The springs are 20 B.W.G. and hardened
in oil .
The photographs and drawings will
give every other detail required by any one
desiring to make either of these tools, which
will be found a very handy addition to the work
shop .

Workshop Notes and Notions .
[Readers are invited to contribute short practical items for this
column, based on their own workshop experience . Accepted
contributions will be paid for on publication , if desired , accord
ing to merit. All matter intended for this column should be
markad “ WORKSHOP on the envelope.]
Two Surface Gaugos.
By A. N.
The accompanying photographs and detail
drawings reproduced are descriptive of two surface
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Removing Pieces of Metal
Broken in Screw - plates and
wim
PIN
Solid Dies.
36"
lo
.
By C. TURNER .
4
"
-1
K
Sow cut
Pieces ofmetal broken in screw
plates and solid dies may be re
FINGER
to" Silver steel
moved by inserting a fretsaw in
6 "
one of the clearance holes, and
cutting the piece of stuff right
DETAILS OF SURFACE GAUGES .
across to the other side of die . Do
this with each hole, and the pieces will fall out.
gauges I have made in spare time. The base of
I hope this little “ tip " will be of use to readers
each is of cast-iron , filed up and scraped to a true
of this journal.
surface. For the adjustable arms and the shafts
WASHER
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For the Bookshelf .
(Any book reviewed under this heading may be obtained from The
MODEL ENGINEER Book Department, 26-29, Poppin's Court,
Fled Street, London, E.C., by remitting the published price and
the cost of postage.]
HANDBOOK ON ELECTRO PLATING , POLISHING ,
LACQUERING , BURNISHING , ENAMELLING . Pub
lished by W. Canning & Co., Birmingham .
Price 2s. 3d . (post free), or 2s. 6d . abroad .
Though obviously an advertisement of the
Electro Plating Appliances and Materials sold by
Messrs . Canning & Co., this book is a really useful
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coming a customer or not, he cannot but feel that
he has in his possession a very handy book for
reference. The information ranges from
the
plating of small articles of jewellery, by means of
batteries, to the appliances required for dealing
with numbers of sets of cycle fittings, & c ., and the
general work of an electro plating department or
business, and includes instruction on the care and
management of the plant. There are a number of
good illustrations, those showing the complete
arrangements of the vats and wiring should be
particularly useful to readers who may be fitting
The horse-power
up an electro plating workshop .
allowed for driving various sizes of dynamos, as

T

Two SURFACE GAUGES .
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given on page 18 , is not sufficient, except in
the case of the largest size, and it should be
stated that additional power will also be re
quired to make up for losses in the driving
belt. On page 21 the advice given at the
bottom of the page as to the use of an electric
transformer would not hold good under all
circumstances. This book can be well recom
mended to anybody requiring advice on the
subject, whether they are in aifficulty with
their work or contemplating the purchase of
plant and material,

Hello
-222

Prize

Competition .

Competition No. 41. - A prize
of £225, is offered for the best
design
for a model of an electric
Tapped
to
% Hole o
travelling crane to be run on a
for screws
7 " Tapping
gauge (the
railway of 31- in .
TÄ
Society of Model Engineers ' stan
Jó Recessa
dard ). The crane should be capa
ble of lifting , slewing, and travel
DETAILS OF SURFACE GAUGES .
ling, and should not require a
very large battery of cells to work it.
The
production , and contains a large amount of prac
tical information on the subject of electro plating
general conditions governing this Competition
are given in full on page 43 of our issue for
and its allied work of polishing, dipping, bronzing,
July 14th .
& c.; and whether the reader is charmed into be
24

K

1"
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Society of Model Engineers '
Visit to Portsmouth Dockyard .
N Wednesday, 13th July, a party of members
of the Society visited Portsmouth , leaving
Waterloo by the 9.10 a.m. express. On
arrival, the members proceeded to the Portsmouth
Corporation electricity supply station in Gun -wharf
Road , and, by kind permission of the super
intendent, Mr. W. S. Foale, were shown over the
whole of the station by Mr. Handley , and assisted
by the engineer in charge, Mr. Charlesworth ,.
The machinery in this station is of a very diverse
character , and includes three Parsons' turbines ,
one of the rotors of which was out of its casing, and
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junior members indulged in a dip in the briny,' '
when all adjourned for tea at Southsea , leaving for
London by the 7.0 train , Altogether the visit was
most enjoyable, and the best thanks of the Society
are due to those who made the necessary arrange
ments for the comfort of the party .

0

The Latest

in

Engineering.

The ss .
The Largest Ship in the World .
Baltic, built for the White Star Line by Messrs.
Harland & Wolff, left Belfast recently on hei trial
trip , after which she proceeds to Liverpool en route
to New York . The Baltic is the largest ship in the
world , her gross tonnage being 23,000, with a dis
placement of almost 40,000 tons. Her length is
725 ft., depth 49 ft.,and breadth 754 ft. She
is fitted with engines registered at 13,000
indicated horse -power, and the speed aimed
at is 17 knots . There is accommodation for
3,000 passengers, and the crew will number
nearly 400 .

Petrol Locomotives for Coal Mines.
In Le Genie Civil H. Schmerber describes
two types of locomotives using petrol which
have been designed with such special safety
appliances as to enable them to be used with
perfect safety in coal mines which are liable
to fire-damp. The first type is fitted with a
horizontal water-cooled engine of 8 h.-p., the
cylinder being 6'1-in . bore and 9:45 -in . stroke.
This engine will haul a train of twenty- five
wagons, weighing 25 tons, at a speed of
The two
either 2.7 or 4: 5 miles per hour.
axles are coupled together by an endless
chain ; and to enable the engine to run in
either direction , a chain wheel and friction
clutch are fitted on each axle, the driving
THE SOCIETY OF MODEL ENGINEERS AT PORTSMOUTH .
chain from the engine passing over one chain
constituted an object of great interest to the
wheel and under the other. The petrol is injected
visitors, two vertical sets, one a Yates & Thom
at each stroke into the air inlet of the engine by a
1,000 h.-p. compound, driving a 2,000 volt Brown
pump. The charge when compressed is fired elec
Boveri alternator, and two horizontal compound
trically , the current being provided by an accumu
Corliss engines , coupled to Ferranti alternators.
lator carried in a closed case ; a second accumulator
A
furnishes the current for lighting purposes,
Among the smaller machines were the usual boos
specially arranged exhaust tank is provided, the
ters, rectifiers for arc lamps, and motor generators
temperatures of the gases not exceeding 40 ° C.,
common to most alternating stations. The battery
room was also inspected , and after visiting the
and being consequently harmless . The second type
boiler house and coal elevators, Mr. Bashford , the
is fitted with an engine of 11 h.-p., and one speed
Chairman , thanking Mr. Charlesworth for the kindly
only , and at 600 revolutions will draw a train of
way in which he, together with Mr. Handley, had .
27 tonsat 3472 miles per hour.
explained the mechanism of the generating station ,
the party proceeded across to Southsea for luncheon .
Opening of the Harrow and Uxbridge Railway .
This over, a look round the harbour brought the
— The formal opening of the Harrow and Uxbridge
visitors to the Dockyard gates, where they were
Railway took place on June 30th , when a special
escorted to the Chief Engineer's department, and
train was run from Baker Street to Uxbridge and
placed in charge of Mr. Coward , who very ably
back. From its junction with the Metropolitan,
conducted the party through the engine fitting and
half a mile west of Harrow Station , to Uxbridge,
erecting shops, smithy, gun shops, pumping
the new line is six miles long, and the branch which
stations, and woodworking departments. In the
connects it with the District Railway at South
latter several interesting machines were shown at
Harrow being a mile long, the total mileage is about
work making rigging pulley blocks for the ships .
seven miles. The line is completely equipped for
The automatic machines for turning out by the
electric traction on the same system as is to be used
thousand, small brass fittings - viz ., boiler unions,
on the District and Metropolitan underground lines,
condenser ferrules, & c . — also demanded consider
but pending the completion of a transformer station
able attention . In the walk from one shop to
near Ruislip , the only intermediate station between
another the party saw a variety of war craft,
Harrow and Uxbridge , and the general introduction
from first class battleships to submarines.
of electric traction on the Metropolitan, steam
After leaving the Dockyard , several of the
power will be used .
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Railway Head Lights .
By CHAS. L. LAKE .
N this country the lamps which are placed at
IN night in front of the engines of our railway
trains, unlike the huge head -lamps which are
characteristic of American or Colonial locomotives,
are of very little use for illuminating the track ahead ,
but besides providing a very necessary indication
that a train is approaching, these lamps, either
singly or in sets of two , three or four in various
combinations, and with white, green , blue or
purple lights, and the corresponding day codes of
unlighted lamps, discs and boards, variously
marked or coloured, perform a most useful purpose
by informing signalmen and station officials, firstly ,
of the classification of a train , whether express ,
slow main line, empty train , light engine, fish ,
fast goods, slow goods, & c ., and , secondly, of its
destination or the route it will follow .
In classification codes (several railways do not
use destination and route codes , while other rail
ways only use these for local purposes in busy dis
tricts) the lamps alone are employed as a rule , the
lamps being placed in their indicating positions for
day purposes. On some lines the lamps have white
rims or disc faces, or are otherwise fitted so that
they will show up against the black engine front.

I
MAIN LINE
EXPRESS .

2
Slow MAIN
LINE .

3
LIGHT
ENGINE .

For destination and route indicators, discs,
diamonds, and variously marked boards are em
ployed . According to one system , these are made
to give corresponding indications to those given by
the lamps at night. Thus a white disc is equivalent
to a white light, and a green , red or blue disc with
a white rim (the rim assists to make the disc dis
tinct at a distance) corresponds to a green , red or
blue light. The principal example of this practice
is found on the Great Eastern Railway, where white,
green , and red (for single line sections) discs and
lights are employed .
On the London and South
Western Railway a white diamond -shaped board is
the day equivalent for a green light, though one
may be pardoned for questioning the wisdom for
this, as the diamond is hardly distinguishable from
the circular disc until quite close to the observer .
According to the other system , discs and boards
with red and black crosses, diamonds, double
diamonds, and stripes are used by day ; while
combinations of white, green and blue (or purple )
lights serve for night indications. While the satis
factoriness of these during daylight cannot be de
nied , even when several of these discs and boards
have to be used at the same time, as the South
Eastern and Chatham and London , Brighton and
South Coast Railways, there appears to be a great
objection to the system , owing to the fact that
the day and night codes are not equivalents, and
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so two codes have to be learnt by the staff. How
ever, we will presume that the railway officials
know best what is good for their own purposes.
It may be interesting to note also that in the
United States and in parts of the Continent, where
classification codes are almost exclusively em
ployed, thenecessary indicationsare given by white,
green and red flags, placed in various positions on
the engine front.
Until the early part of last year each of our
railways had its own code, and where running
powers were exercised it might often happen that
when passing from one system to another a driver

4
EMPTY
TRAIN .

6
5
FAST FISH OR FRUIT TRAINS.
(Goods
(Passenger
Vehicles.)
Vehicles. )

would have to alter the indicators on his engine,
and would find a different meaning in force for a
given arrangement for lamps or discs. For example ,
the express code for three of the railways serving
York was as follows :-- Great Northern , white at
foot of chimney and white over left buffer ; North
Eastern , lamps in same positions, but the buffer
lamp showed a green light ; Great Eastern - white
over each buffer. All three codes were in use on
the Doncaster- York section . Such a state of
affairs - of which this is only an example - tended
to confusion , and so the standard classification
code was introduced , and is now used by most
important railways, though some, notably the
southern lines, prefer to adhere to their own
methods ; and other railways do not follow the
standard code except where necessary and desir
able . This universal code certainly appears cap

7
EXPRESS GOODS
OR CATTLE .

8
THROUGH
GOODS OR
MINERAL .

Slow PICK -UP
Goods .

able of improvement, and a better and more sys
tematic series of lamp positions could easily be
suggested ; but it has served its purpose in pre
venting contradictory indications on lines used by
several companies, and that is, after all, all that is
necessary . Local destination and route codes are
mostly left as they were, except that some of them
had to be altered to prevent clashing with the
universal code.
In the standard code of nine indications, lamps,
all showing a white light are alone employed , the
day equivalents being unlighted lamps or white
discs. These arrangements of lamps are shown in
the accompanying diagrams. In connection with
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the following explanations it should be noted that
right and left is reckoned from the footplate and
not as seen by the observer, and this fact must be
remembered to avoid misunderstanding and con
fusion .
1. Main Line Express. — One white light over
each buffer .
2. Slow Main Line or Stopping Train. - One
white light at foot of chimney . On the Great
Eastern Railway the trains for the Southend
branch carry the lamp or disc over the left-hand
buffer .
3. Light Engine, or Engine and Brake. - One
white light over right-hand buffer.
4. Empty Train . - A triangle of white lights, one
at foot of chimney, and one over each buffer.
5. Fast Fish or Fruit Trains composed of Passen
ger Vehicles. - One white at foot of chimney and one
white over right buffer.
6. Fast Express Goods and Fruit and Meat
Trains composed of Goods Vehicles. - One white at
foot of chimney , and one white over left buffer.
7. Express Cattle and Ordinary Express Goods.
One white at foot of chimney, and one white in
middle of buffer beam .
8. Through Goods OV Minera ! Train . - Three
white lights in a row along buffer beam .
9. Slow Pick -up Goods Irain . - White at foot of
chimney, white over left buffer, and white in middle
of buffer beam .
No provision is made for any indication of a
special train , and this has to be done, therefore,
according to the methods of the railway concerned,
or is not shown at all by the head code.
It may not be generally known that the tail
lights of a train are often indications of its charac
ter, but this is generally confined to such matters
as whether the train is running on the main or the
slow or relief lines of a four-track section , to
indicate that another train not included in the
timetable is running, or to show that the last
vehicle or vehicles is or are to be slipped .
A

Useful Lathe.

By JNO . DEAN .
SUBMIT the following description and photo
graph of a lathe I have constructed for home
use .
The photograph was taken by myself.
The plate used had been lying on one side for
nearly five years and is a Sandell's perfect plate.
My son wanting a lathe, and not having the
available funds, I thought I would try my hand
at constructing one. Having been brought up to
engineering, the job did not seem so very formid
able , but having the use of a lathe and planing
machine, I concluded that with a little extra care
and good workmanship I could make a reliable
machine. In this I have succeeded to my own
satisfaction . My son is now the possessor of a
strong lathe for the sum of 30s. plus time for
making. The castings of headstocks driving
wheel, bed , & c., I purchased from a firm adver
tising in the M.E., but as I did not like giving 12s.
for a pair of standards, I made a pattern (having
the timber ) and sent it to a local founders , where I
got a pair for 7s.
In the photo the driving wheel is placed on a
stud, but it is intended to drive from a crankshaft .
I bored out the driving wheel to it ins., and then
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fitted in a cast-iron bush } bore ; the bush is simply
driven in tight. Thus, if I continue the present
arrangement and the hole becomes much worn , all
that is required is to turn a new bush. The fast
headstock is bored out and fitted with phosphor
bronze cones for spindle . The spindle is mild
steel with the front bearing cone
in . diameter,
and the back one į in . diameter. The nose is i in .
long from the collar to the end , and is screwed to
* in . Whitworth . The back -gear shaft is steel,
1 in . diameter , and slides into gear sideways, being
held in position by a pin . All the wheels are keyed
on , no setscrews being used . The tailstock is bored
out to } in ., and the spindle slides easily , but with

A USEFUL HOME-MADE LATHE .

out shake. The ' screw is a square thread left
handed one,
diameter , also of steel.
This
portion was my greatest difficulty, but as I had an
old left- handed tap I managed to make a pair of
dies with which I cut my screw . I cast a nut on
the screw in white metal, and may say that this
has answered very well.
The lathe centres are coned and are made of the
best cast steel, hardened dead hard . The face
plate shown on lathe is 5 ins. diameter, and turned
up in position by hand tools , as we are not yet
possessed of a slide-rest. As seen in the photo the
lathe seems of rather a light build , but I can assure
M.E. readers I can turn it-in . steel on it without
back -gear, without shake. My next attempt at
lathe making will be a 4 or 44-in . centre self-acting
screw -cutting lathe. I also intend cutting the
leading screw , which will be išins. diameter ,
and two threads per inch , on my present lathe.
SPEAKING of telephones , Mr. A. Graham Bell is
reported to have said that he did not believe any
electrician could have invented the telephone.
According to an interview with the representative
of the Boston Globe, he said : “ When I began my
experiments upon the telephone I had no scientific
knowledge of electricity . I knew practically
nothing about it , and had it been otherwise I could
never have made the discoveries which culminated
in my success. I don't believe any electrician could
have invented the telephone ."
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Make a Useful Gal.
vanometer .

By R. F. M. WOODPORDE .
AVING designed a useful galvanometer for
use with a wheatstone or metre bridge, or
H
as a leak detector or tester, perhaps some of
your readers may find it useful to them ; it is sensi
tive enough to show a large deflection if a carbon
and zinc plate are held in either hand — the hands
being damp and the plates, of course, joined to the
terminals of the instrument by two wires, or a
considerable movementwill be observed if a silver
coin is laid on thetable, a drop of moisture is placed

out with an ordinary fretsaw and finished up with
a smooth file. A hardwood frame is now made ,
the end pieces C being it by t by $ ; they must be
dead true and square. This is best done with file
and square as if metal was being worked, thus
avoiding the use of inaccurate planes and chisels .
The side pieces D may be cut from thin cigar box
wood 3 } by it and then glued or'screwed in posi
tion . Be careful to sink the heads of the brass
screws ; the sharp corners E must be taken off
with glasspaper.
The aluminium plates may now be placed in
position and marked and drilled with four fine
screw holes each . Two holes F must be drilled in
one plate to take the terminals of the instrument
(Fig . 3). These are insulated by washers and
bushes of ebonite shown separately at G , and in
position at H , the terminal being secured by means
of a little brass nut. Now fix the plates to thewood
frame, using round -headed brass screws and taking
care to keep all true and square, cover the insides
of the plates with thin silk or paper stuck on , when
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Fig . 1. - THE COMPLETE INSTRUMENT.
on it and the head of a steel screw made to touch
the moisture. It will show any of the usual ex
periments such as induced currents, thermo effects,
etc.
The finished instrument is shown (Fig . 1) ; it
essentially consists of a wooden frame with alum
inium sides carrying 1000 turns of fine copper
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of plote
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O

0000
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Fig . 3. - TERMINALS.

wire, in the centre of this frameis pivoted an agate
centred magnetic needle ; this needle carries a
light-pointer at right angles to it, which in turn
carries a white paper arm at one end. This arm
appears through one end of the central aperture
and shows the slightest movement of the magnetic
needle upon a scale . The scale may be green or
red paper and then the pointer's movement can
be distinctly seen at a considerable distance off .
To construct, take a piece of 1-16th in . sheet
aluminium (brass will do if lacquered after ), cut
two plates from it 4 by If and square the edges
and round off the corners ; from the centre cut
two slots it by # (A , Fig . 2 ) ; these may be cut

E

D
E

С

D
С
HARDWOOD
FRAME.

FIG . 2 .
E

dry, wind on as evenly as possible, either by hand
or in the lathe centres 1000 turns of No. 36 double
cotton copper wire. It is better to get about
lb , start by using a bit of well insulated flexible
wire as a leading out wire, twist the bared 36 wire
to this — do not solder it as the joint is liable to get
brittle and break . Avoid kinks and breaks in the
wire, and if any joints are necessary give a long
twisted joint and cover it with thin silk or tape.
The final turn should be made with flexible wire and
tied down with thread to prevent uncoiling - bare
the flexibles and secure them under the nuts of the
terminals . It would be well now to test the
winding for leakage and continuity . Cut a piece
of black or coloured cloth a good fit between the
plates and sew or stick it over the winding - this
greatly improves the appearance of the instrument.
All that now remains to be done is to secure a if
magnetic needle with an agate pivot, this had
better be bought; cut a light aluminium arm J
(Fig . 5 ) about it ins. long and stick it at right
angles to the needle having previously bent one
end at right angles as shown at M , and take care
to balance evenly . Cut a light white paper pointer
* in . long by | in . wide and stick it to the bent end
of the pointer .
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A piece of cork is now cut 4 in . by 1 in . by 4 in .
and a fine needle-point broken off
in . long is
pushed into the centre of the cork , see that it stands
(Fig . 4 ) central and upright, glue the cork in the
centre of the wood frame taking care to keep all
glue and dirt off the needle point. Cut a piece of
green or red paper it ins. by 4 in . wide, rule a
central line, and mark off similar lines every } in ..

N

M

FIG . 4. — THE NEEDLE
POINT IN CORK BASE .

IM

A

Model Launch

Engine

and

Boiler .
By T. Turley.
THE following is a description of a small launch

my spare time. It took me practically
six months, working every night for about two
hours, to make the models . I constructed the en
gine first, making it entirely from scrap metal. The
bedplate was the first thing started on , and is
made from a piece of old sheet brass } in . thick . It
was filed up, then marked out for the bearings,
the standard and guide and the column, then drilled
and , of course, tapped .
The standard was next, which also was made
from sheet brass. After filing it into shape, I
bent it to shape, and then fitted the strips to form
the guide. Then it was all drilled, including the
oil hole from the box on the back to oil the slipper .
After making the oil box, it was soldered on to
the standard with two oil pipes, one to each bearing
( as shown in the sketch of the standard ), leading
to a position over the top caps of the bearings.

FIG . 5 .
apart as at N , Fig. 5 . This is the scale and is stuck
on the plate which carries the terminals (as Fig. 1) .
The needle may now be carefully mounted on
its centre and should move very freely . To use
the instrument it is advisable to keep it perma
nently on a shelf or bracket made for it and under
a dust tight glass shade. Run two light 36 wires
from the terminals along the walls to our work
bench or experimental bench . The pointer must
be brought to zero (the centre line) by placing a
weak horseshoe or bar magnet on the self ; it is
advisable to set the galvanometer up about two
yards from the table and then there is no fear of
any direct action of electro-magnets, & c., upon the
needle , if we are experimenting with these.
Awards to Ingenious Employees.
HE praiseworthy system of awards for prac
THE
tical suggestions on the part of employees,
instituted by Messrs. Vickers, Sons & Maxim ,
at their Naval Construction Works, has, it
is evident, been attended with success, for another
distribution of awards has lately been made, in
which no less than fifteen proposals were con
sidered by the committee appointed to dealwith the
question . The following employees were successful
in obtaining awards for their suggestions :-G .
James, plumber , granted £ i for a method for re
moving bruises from copper pipes ; F. D. Wratton ,
£ 2 for an arc lamp adapter ; E. Cook, rate-fixing
department, £ 3 for proposed holder ; E. Wolston
holme, plater, £ 3 for pockets for zinc slabs ; H.
Hickey, £ 3 , method for lifting segments ; A. Owen ,
fitter, £ 3, method for counter -sinking holes on the
underside of a ship's plate ; James Gibbons, £ 2 for
an under cutting tool ; W. C. Fearn , £ i for an
adjustable gauge. It may be added that Mr.
Owen has secured no less than £ 23 under three
different awards for suggestions for increasing out
put, and cheapening labour.

Fig . 1.-MR. T. TURLEY'S MODEL LAUNCH
ENGINE .
The crankshaft was made from a piece of 1
silver steel. The method I employed to get it
I made the webs as shown, and
true was this.
they were drilled together ; then I cut the length
of the shaft from the silver steel, also a piece for
the crank pin . After countersinking the holes,
the webs were knocked on until the shaft was like
Fig . 4 .; then it was brazed together and afterwards
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filed to its proper shape. I may say that this is
about the best way to make a built-up crank shaft .
The cylinder, which is 9-16ths in . bore by ý stroke,
was made in this way : A piece of gunmetal was
drilled and put on a mandrel, then turned to shape
outside ; then a piece of flat brass, by } , was filed
for a valve face, then brazed on . The ports were
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fitted , and the bottom end fitted and filed up .
The oiling arrangement shown answers very well on
high -speed model engines , as in my engine, which
has run between 1,500 to 2,000 revolutions per
minute, with no noise except a gentle hum .
When the oil is put into the box it lubricates the
guide and slipper, then passes on to the crosshead
pin , then down the oil pipe on the rod , and oils
the crank pin . There are two pipes from the box ,
which allow the oil to drip through the holes on
the caps of the bearings, and so oils the shaft.
The eccentric sheave, the piston , the connecting
rod , flywheel, and cylinder were the only parts
that required the use of a lathe.
e

CD

3
a

FIG . 3. - STANDARD .
FIG . 2.-MR. T. TURLEY'S MODEL LAUNCH
BOILER.

Fig . 4. - CRANKSHAFT DURING CONSTRUCTION.

Oil hole
from slipper
to crosshead
pin
FIG , 5. - CRANK
WEBS.

FIG . 6 .
FIG . 8. - SEPARATE
VALVE -FACE .
CYLINDER .

Steel cap
Fig . 7. - CONNECTING ROD AND CROSSHEAD .
drilled , also the ends for the covers and the holes
for the steam chest.
The holes were tapped, the ends of the cylinder
faced , and the valve face filed square with the
cylinder ends, and the covers and steam chest
were fitted . Then I made the piston rod and
piston , the valve rod , slide-valve, and stuffing -boxes,
which then completed the cylinder . It is a double
acting cylinder, and is lagged with thin sheet brass.
The connecting-rod was turned from an old bolt ;
the jaws were then filed out, the crosshead pin

The column was made from a piece of 3-16th
wire screwed at each end and secured with nuts.
The flywheel and eccentric sheave are keyed on
to the shaft .
The boiler is of simple construction . The shell is
4 ins. diameter by 4 ins. long. The ends were filed
to fit just inside and a 3-16th stay was put right
through with a nut on the outside of each end .
There is also a 11-in . Alue tube, also a smokebox
and stack , which are all soldered .
The boiler is fitted with a steam dome, a safety
valve, a steam whistle , a filler and plug, a stop
cock , and a water gauge, which is my own make.
I forgot to say that the overall height of the
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engine is 5 ins. from the bedplate to the top of
the lubricator. The boiler keeps the engine
running well at 500 a minute for about half an hour,
then it wants more water. I am going to fit it
with a force pump, so that I shall remedy that.

To Minimise Buffer Stop Accidents.
rolling stock should any of its trains, either
from failure of the brakes or by the miscalculation
of the driver, enter the station at too great a speed
and overrun the stops at the ends of the platforms,
the Great Northern Railway has now fitted five
sets of Ransomes & Rapier's hydraulic buffers at
its King's Cross Station. These buffers, together
with fivesimilar sets just installed by the Caledonian
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Compounding as Applied
Model Locomotives. *

to

By J. C. CREBBIN .
SUPPOSE that, in commencing a brief descrip
tion ofmy compound locomotives ,many of you
may enquire my reasons for making such a
departure from the ordinary model locomotive
practice , and I will therefore endeavour to explain
the circumstances which led me to experiment upon
model compound locomotives.
After rebuilding my “ No. 3,” with a boiler hav
ing a conical flue, I commenced a series of tests
with various types of oil burners , no less than
seven different forms' being fitted. During these
tests I noticed that when the regulator was full

INS

FIG . 1. - MR , CREBBIN'S MODEL SINGLE EXPRESS LOCOMOTIVE No. 3 AS A SIMPLE ENGINE.
Railway at the Central Station, Glasgow , are the
largest of their kind yet constructed ; their pistons
have a stroke of 7 ft ., and they are calculated to
bring a train weighing 400 tons and travelling ten
miles an hour to rest within that distance. In
tests carried out at King's Cross a train weighing
with engine 369 tons was run into one of these sets
of buffers at a speed of 94 miles an hour, and by
their action was smoothly brought up without
serious inconvenience to people seated in the
carriages. Similar results were obtained atGlasgow .
The construction of these buffers is such that they
offer a constant retarding force to any train that
strikes them ; as they are compressed , water is
forced to pass from the back to the front of the
pistons through orifices of varying cross section , so
proportioned that as the speed of the train is re
duced so also is the passage of the water. There is,
of course, no recoil. Such appliances doubtless
tend to diminish the danger of serious collisions with
buffer stops at terminal stations. Although they
may not in all cases be needed owing to local con
ditions or to the methods adopted of regulating in
coming traffic .

open , and the engine had a load , the exhaust steam
pressure was very high. In consequence of this a
small nozzle was fitted to one of the exhaust pipes,
and a pressure gauge attached . The engine was
then run stationary, with wooden brakes fitted to
the driving wheels , and a test carried out.
During the experiment the boiler pressure was
kept at 40 lbs. per sq. in ., when the exhaust gauge
showed a pressure of from 12 to 15 lbs. This proved
that the model was wasting at least 10 lbs. per sq .
in . pressure of effective steam , because when using
oil burners it is advisable not to rely upon the
exhaust for draught, but to work the steam blower
continuously for that purpose .
After this interesting experiment I was fortunate
enough to experience two very fine runs on the
Chemin de Fer du Nord , one run behind the first
of the ten -wheeled compounds similar to “ La
France ” now on the G.W.R., and the other behind
one of the 7 - ft . class. The former iun was some.
what remarkable , for with 310 tons behind the
A paper read before the London Society of
Model Engineers on March 7, 1904.
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turbine was never finished or the model
proceeded with , in consequence of the
author observing some model turbine
experiments made by Mr. H. E. Moiriss ,
which proved them to be bad engines for
starting purposes .
In the year 1901 a compound model
locomotive was designed to meet the
conditions under which No. 3 then worked ,
viz., the engine was to run for fifteen
minutes continuously , to be able to haul
100 lbs., height not to exceed 9 ins., and
to be able to negotiate a 10 - ft. radius
curve . With this data the locomotive
illustrated was designed , originally with
radial trailing wheels, but finally with the
present pony truck , which , with the bogie
and a fixed wheel base of only 51 ins.,
will allow the model to negotiate any
curve it is possible for such a long engine
to meet with .
All bearings and working
parts are constiucted as large as is possi
Fig . 3. — A PORTION OF MR J. CREBBIN'S MODEL RAILWAY TRAík . ble to enable the engine to run for some
time without iepairs ; and all outside
tender (i.e., exclusive of engine and
tender ), the enginemaintained a steady
rate of 100 kilometres, or 62.1 miles
an hour, up a bank of iin 200 for
thirteen miles continuously ; and at
no point did the speed drop below that
mark .
I should not quote this per
formance had
not been verified by
Mr. Chas. Rous-Marten by the same
engine shortly afterwards. These runs
showed me the superiority of these
locomotives over their English contem
poraiies, particularly the
Webb "
compounds.
These experiences, coupled with the
numerous arguments made for and
against compounding, led me to enter
the lists and try to decide a question
which other model engineers had feared
to deal with , viz ., whether it was
possible to compound with advantage
upon a small scale.
Now perhaps some of you will
wonder why I did not start upon a
still bolder experiment and decide to
build a turbine locomotive.
Well,
gentlemen , at this period I designed a
very curious turbine locomotive with
4 - coupled wheels and leading and
trailing pony trucks. Each pair of
the driving wheels were arranged to
be worked direct from the turbine, thus
doing away with the objectionable
coupling -rods.
The gauge was stins., and the model
about i in . scale, the driving wheels
being 6 ins. diameter ; heating surface
of boiler 400 sq. ins., with a grate area
of 22 sq. ins.
The turbine designed was a rever
sible balanced compound type, 3 ins.
diameter, taking steam from both ends,
and exhausting into a central chamber.
In conjunction with Mr. D. J.
Smith, patterns for this turbine were
made, and castings obtained ; but the

Fig . 4. — THE CAB VIEW OF THE FOUR -CYLINDER COMPOUND .
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bearings are fitted with oil baths to reduce the
fiiction , the bottom of the bath containing a pad
to keep the bearing always supplied with oil.
These details were the result of experience gained
with the working of No. 3, for after running some
time the wear upon all parts of that model was so
great as to necessitate extensive repairs.
Another point that was carefully considered
was the placing of the model upon very sensitive
springs, this , in my opinion , being a very essential
feature of a successful working locomotive. The
bogie springs are laminated, made up of clock
spring, each spring consisting of 16 plates . The
pony truck springs having 18 plates ; these are kept
in position by means of a screw at the bottom of
the buckle, and are not pinned .
The framework of the engine, bogie and pony
truck is all constructed of mild steel, the former
having three strengthening stays 4 ins. long, $ in .
wide, and } in , thick .
The bogie has a cential bearing working between
two guides, and is controlled by two spiral springs.
This is an excellent type of bogie, and in actual
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riveted to keep them in position , and then the
whole silver-soldered . The bearings can then be
turned up perfectly square in a 4 -jaw chuck , al
though I resorted to a file. The reason for construct
ing the bearings in this manner was to enable one
to make them a perfect fit and to ensure getting
the angles square .
The buffer beams are constructed of -in . steel
plate. The buffers are of gunmetal, and the draw
bar of steel. The springs of all buffers are spiral,
these being found the best for sudden strains. The
splashers are of brass , and the beading is of flat
brass bent round to shape and riveted on with
countersunk rivets.
The cylinders of this model have been the great
difficulty . As to have constructed them on the
De Glehn or Webb principle would have entailed
so much extra friction as to render compounding
of little or no advantage. Therefore it was resolved
to adopt tandem compound cylinders and small
driving wheels in order to convert the cylinders into
quick running engines. As a trial, a pair of slide
valve tandem "cylinders, having six glands and

Fig . 5.-MR. J. C. CREBBIN'S MODEL 43-IN . GAUGE 4 -CYLINDER TANDEM COMPOUND LOCOMOTIVE.
practice has never left the track- a fact which
needs no comment.
The pony truck is somewhat unique, as it has
outside bearings and frames. This was designed
so as to give plenty of room for the oil burner (a
“ Primus
in this case). The pivot is below the
axle of the trailing coupled wheel, the movement
being controlled by two spiral springs fitted to the
carrying plate . These springs can be removed for
inspection through a flap in the footplate fitted for
the purpose .
The horn blocks for the various bearings are
castings, and with the exception of the wheels ,
are the only castings used in the construction of the
model.
In this brief description of the model I do not
intend to go into minute details of the construction
of the various parts, because the model is not finally
complete ; but many of your readers may be inter
ested in the construction of the bearings. These
were made in three pieces, viz., the centre (a )
and the guide pieces (b and c ), the centre being the
exact width and thickness of the horn blocks, but
not quite so deep. Flanges b and c are simpl
larger pieces of flat brass, about 1-16th in . thick .
A hole is drilled through the three pieces, and

coned connecting pieces, were constructed . Need
less to remark that when these cylinders were put
to work they failed utterly to give satisfactory
results , owing to the enormous amount of friction,
consequently that method of compounding had to
be discarded .
Next were designed and constructed a pair of
tandem compound cylinders, of k -in . and it-in .
bores respectively, with a stroke of it ins., and
having the front cover of the H.P. cylinder and the
L.P. cylinder in one. They were fitted with rather
complicated piston valves, as is clearly shown in
the illustration ( Fig . 8 ).
The valve had to be constructed in three separate
parts , then brazed together and finished in the
lathe. I think the reason for this modus operandi
in distributing the steam will be obvious to all, as
it does away with a number of condensers, other
wise called steam pipes.
The valve works well in practice, particularly at
high speeds, but owing to its not being fitted with
rings, allows steam to escape in starting, which is
not conducive to a first-class working model.
ad to
this discrepancy
Therefore
eradica
experiment upon a new type of valve, new com
pound cylinders of 13-16ths and 1 3-16ths in , bores
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respectively by it-in . stroke have been constructed
with balanced frictionless valves. These valves
Mr. Bryant's patent - do away ertirely with the
steam chest , and have five ports - one H.P. steam ,
two inlet, and two exhaust ports.
His valves have two slots milled out in the slides,
which are kept in position by means of V -pieces
and springs on the back of the valves. The modi
fication made by the author of this paper was to
do away with the two extra ports, reduce the pipe
connections, and yet do away with the steam chest.
The diagram shows the valve in position , and ex ,
plains itself.
The valves are at present kept on the cylinder

Top sheove with 2 pieces of
tube silver -soldered on

Spring
corrier

Silver
sold
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screws fixing it to the L.-P. cylinder fitted outside
the gland piece.
Four blow -off cocks are fitted to each set of
cylinders, they
being placed on a bracket
fitted to the main frames in front of the bogie,
and are actuated by a lever which projects
just in
front of the buffer beam , this method
being adopted for working purposes, as, if manipu
lated from the cab ,would have rendered the work
ing of it difficult when the model was running under
steam . It is the study of such little details that,
in the author's opinion , help to create a successful
working model, and not the model built to hard and
fast rules .

Oil box

Oil box
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Silver
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3
Buckle
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FIG . 7. — AXLE -BOX CONSTRUCTION .
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FIG . 6. - SPRINGS AND SPRING HANGERS.

Valve rod

Roller bearings

LP Curr

HP Cyl

Its bore

bore
1* " Stroke

H.P.5
FIG . 8. — PISTON VALVE TANDEM COMPOUND
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Fig . 9. — SLIDE VALVE TANDEM COMPOUND
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faces by means of springs, but should they prove
successful, steam cylinders, with roller bearings
(as in Fig. 9 ) will be fitted , so as to perfectly
balance the valves, and after data gained by these
valves steam chests with only two glands to each
pair of cylinders will be fitted so that the advan
tage or disadvantage may be observed from both
methods of distribution of the steam .
While on the subject of valves , I might state that
it is entirely unnecessary to fit elaborate apparatus
to keep their valves on their faces in ordinary steam
chests, as in a well -finished chest, the steam
pressure on the back of the valve is sufficient to
keep the valve tight.
Great care has been taken with the new cylinders,
as can easily be understood when it is taken into
account that the pistons were ground in the cylin
ders , and yet when they were tightly packed with
hard whipcoid they worked easily in any position in
which they were placed .
The centrepiece between the two cylinders con
tains a large gland , which is kept in position with
three countersunk screws. The eight sciews hold
ing the ceptiepiece to the H.-P. cylinder are fixed
from the inside of the l.-P. cylinder, and the eight

FIG . 10. - SLIDE VALVE AND PORTS FOR CYLINDERS
DETAILED IN Fig . 9 .
The motion is of a modified type of Joy's valve
gear, and, with the exception of the radial guides, is
constructed of tool steel, hardened .
The radial blocks were made from a wrought iron
flange, a groove being turned in the flange ; pieces
the size of the blocks being then cut out, bolted to
gether with pieces between , and then brazed with
the side pins in position , the latter being turned up
in the lathe afterwards.
( To be continued.)

THE sound-deadening arrangements tried on
the Berlin elevated railway include felt under and
at the sides of the rails, wood -filled car wheels ,
steel and wood ties resting on sand , and cork - lined
floor planks. Low rails on deep wooden stringers
proved the most effective,
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The curves shown in Fig . 29 are very important,
for they show that by the use of suitable metal a
great saving in the weight of themachine is effected .
This would be of vital importance in a motor re
quired to drive, say, a model boat. Again , as seen
from the curve for wrought iron , nothing is gained
by pushing the induction B beyond 15,000 C.G.S.
lines per square centimetre (or 96,750 lines per
sq. in .), since at higher values an increase in the
magnetising force does not produce a corresponding
large increase in the magnetic induction ; hence it
is good practice to work on the steep portion of
the curve. In the case of cast iron , the induc
tion B should not be pushed beyond about 7,000
lines per sq . cm ., so that the use of cast iron

Construction of Model
Alternators.

By “ Zodiac.”
( Continued from page 16.)
(28 ) Magnetisation of Iron . — The permeability of
a given sample of metal is not a constant value,
but depends on the degree of magnetisation . Fig .
29 gives the relation of the magnetising force H in
C.G.S. lines per square centimetre to the resulting
magnetic induction B in kilolines per square centi
metre , for (a ) best Swedish charcoal iron , (6 ) Giot
steel and good wrought iron , (c ) Siemen Martin
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FIG . 29. - MAGNETISATION CURVES.
steel, and (d ) the lower curve good cast iron .
Taking the Swedish charcoal iron curve, when the
magnetising force H is 4 C.G.S. lines per square
centimetre, the value of the magnetic induction
B is 10'2 kilolines — that is to say, 10,200 C.G.S.
lines ( 1 kiloline = 1,000 lines) .
H we get
Now since u
h = 10205 = 2550, SO
B
4
that for this particular value of Bų the perme
ability is equal to 2,550 .
Again , when H = 15 B = 16 , 0 , or 16 kilo
lines ; so that for this value of B
16000
1073
15

instead of wrought iron practically doubles the
weight of the machine, besides increasing the
weight of field copper by about 40 per cent., seeing
that the increased section of the magnets require
an increase in the length of the field windings.
Cheap field -magnet castings and armature stampings
are therefore apt to be very uneconomical, seeing
that they are, as a rule, of very poor magnetic
quality .
The usual values of B used in modern machines.
are :
Magnets : Wrought iron and cast steel, 15 000
lines persq . c.m .; cast iron , 7,000 lines per sq . cm .
Armature Cores : Wrought iron or Swedish iron ,
15,000 to 18,000 lines per sq. c.m.

9)
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Air Gap : 4,000 to 7,000 lines per sq . c.m.
2:54 ins.
I c.m. ( = centimetre )
6.45 sq . ins.
I sq . cm .
C.G.S. lines per sq. in . = C.G.S . lines per sz. c.m.
6:45
(29) Law of the Magnetic Circuit. — Many of the
expressions for the electric circuit have analogous
expressions in the case of the magnetic circuit .
For instance :
Magnetic Circuit.
Electric Circuit .
E.M.F.
Magneto -motive force .
Reluctance .
Resistance .
Current.
Magnetic flux.
Conductivity .
Permeability .
Corresponding to the law of the electric circuit ,
we have the law :
Magneto-Motive Force
Magnetic Flux
Reluctance,

2 being the length of the solenoid in centimetres.
Since 4
1.257 we have M.M.F.
16257 X
10

89.
por
Nlo
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c
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sq
per
for
Lines
Kilo
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.
curve
iron

ampere turns per centimetre of length , theM.M.F.
= H being expressed in C.G.S. lines per square
centimetre.
If Z be expressed in inches, then—
H = 0'495 x ampére turns per inch of length .
If H be expressed as C.G.S. lines per square in .
instead of per square centimetre, then
H = 3'192 x ampere turns per inch of length .
As a rule, it is necessary in practical work to find
the ampere turns required to give a given value of
H ; hence the above rules may be more conven
iently expressed as :
Ampere turns per inch = 2:02 x H
or = - 0'313 x H " (i.e., per sq . in
0'8 H
Ampere turns per centimetre
Magnetic flux.
(31)
B
The total number of lines
Wrought Iron and cast stoot
of force across any sec
16
tion of a magnetic circuit
is called the magnetic flux .
The magnetic flux of a
Good Cast Iron
given coil in air is denoted
by the symbol H , as
12
shown (in Par. 27 ) under
permeability ; while the
15
magnetic flux or the flux
density due to the presence
of the iron core is denoted
by B.
If a represent the area
13
and B the flux density
per unit of area , i.e., per
or
4
centimetre
square
square in ., the
total magnetic flux =
вха.
(32) Magnetic Resistance
or Reluctance . — As already
stated , the reluctance
100 Wrought
20
40
60
80
10
20
30
40
(magnetic resistance ) of a
50 cast.
magnetic circuit is analo
Ampere furns per c.m. of length
gous to the electric resist
ance of the electrical clr
Fig . 30. - VAGNETISATION CURVES GIVING AMPERE TURNS PER CENTIMETRE
OF LENGTH .
cuit. Bad quality iron has
a high reluctance, and its
use is not advisable in just the same way that
It is of the utmost importance that the magnetic
the use of a high resistance metal is not advisable
principles should be clearly understood , as other
for electrical conductors . The reluctance of a given
wise it is impossible to design either continuous or
circuit is given by the formula :
alternating current machines ; hence it is necessary
Length of Circuit
to go rather fully into the matter here. The sub
Reluctance
ject is not really difficult , and provided the reader
Area > Permeability .
will take a little trouble to follow the reasoning ,
Hence when designing our field -magnet the
he will be well repaid , Much of the trouble with
following points must be kept in view .
model dynamos is traceable to bad magnetic de
ist. The length of the magnetic circuit must be
sign .
kept as short as possible .
(30 ) Magneto -Motive Force. - The force produc
2nd. The area of iron in the magnet must be
ing the magnetic field , i.e., the magnetising force of
ample to ensure a reasonable flux density (see
a coil, is termed the magneto -motive force, and is
Par. 28 ).
usually denoted thus :-M.M.F . As already stated ,
3rd. The iron must be of good quality.
this magneto -motive force is proportional to the
A study of the curves on Fig . 29 will show that
ampere turns (see Par. 26 ). If AT stands for the
weight has to be kept low it is desirable to
when
ampere turns of a given solenoid , then the M.M.F.
use Swedish or wrought iron rather than cast iron .
H , i.e., the intensity of the field in C.G.S. lines
The objection to the use of wrought iron is that a
per square centimetre is given by
large amount of tooling is usually required to get
the magnet shaped to the form desired . Good
M.M.F. - 47 XAT
magnet steel is equal to wrought-iron, but for small
10 XZ
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machines it is almost impossible to get good steel
castings. Joints in the magnetic circuit should be
avoided as far as possible, but where necessary the
joint should be as perfect a fit as possible. At the
same time a well-planned joint is almost equal
to a magnet having no joints at all, for even with
an air gap of 100th of an inch, this air-gap is a
mere trifle when it is considered that the air -gap
between armature and field is at least 1-32nd, i.e.,
1-16th in . total. Certainly the air-gap due to a joint
should not exceed iooth in . with moderately good
planning or tooling.
(33) Ampere Turns per Unit Length . — When de
signing magnets it is more convenient to have the
magnetising force 1 given as ampere turns per
centimetre, or per in . of length of the magnetic cir
cuit (see Par. 30 ).
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40,000 C.G.S. lines per square in ., the ampere turns
required is 60 per in . of magnetic circuit. These
curves must be regarded as somewhat approximate,
as every different sample of iron varies as regards
its magnetic curve. They are quite accurate
enough for all practical purposes, however . The
ampere turns, as given on the curves, only apply
to the iron , of course ; and in designing a machine
separate calculations must be made for the magnet,
the air -gap and the armature core. In calculating
the ampere turns required for the air-gap, we have
to make H
B , since for air the permeability u
= I.
If the magnet be built up of different metal - say,
wrought iron pole tips and cast iron yoke - or if
the flux density in the various portions (yoke poles,
& c .) varies, then the ampere turns for each section
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Fig . 31. — MAGNETISATION CURVES GIVING AMPÈRE TURNS PER INCH OF LENGTH .
In the case of Fig . 30 the ampere turns per
centimetre of length are given . Thus for wrought
iron to get 16,200 C.G.S. lines per square centi
metre, fifty ampere turns are required . In the
same way, for cast iron thirty -five ampere turns
must be provided to make the value of B 7,000
lines per square centimetre. The total ampere
turns would be got by multiplying the ampere
turns per centimetre by the mean length of mag
netic circuit in centimetres. In Fig . 30 it will be
noted that the curve for cast iron has been plotted
to more open scale than the wrought iron curve.
As many readers may prefer to work in inches, the
ampere turns per inch of length has been given in
the case of the curves shown in Fig. 31. Here we
find that for a value of B equal to 100,000 C.G.S.
lines per square in ., the ampere turns per in . must
be 70. For the case of cast iron with B equal to

must be separately calculated and added together
to give the total magnetising turns.
The reason for taking the magnet portion in
several steps when the flux density in the various
sections varies, will be obvious, seeing that the
permeability varies with different values of the
magnetic induction B.
(34 ) Magnetic Leakage . — The whole of the mag
netic lines produced in the field magnet do not
pass through the armature, a portion of the lines
leaking across from pole to pole through the air .
This leakage flux necessitates an increased section
of iron in the field -magnet, since more lines pass
through the field than enter the armature.
Leakage coefficient
Total leakage Aux + Total useful flux
Total useful flux .
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The approximate leakage coefficients are as
follows :
Continuous Current Machines :
Ordinary 2 -polemagnet with smooth
core armature
1'35 to 16
Ordinary 2-pole magnet with slotted
armature
1'15 to 1'25
Manchester type magnet with
re
smooth core armatu
1'5 to 1'7
Manchester type magnet with
slotted armature
1'25 to 135
Multipolar type (6 or 4 -pole ) with
smooth core armature
1'3 to 1'45
Multipolar type (6 or 4-pole ) with
slotted armature
I'15 to 1'25
Alternator Field Systems :
Revolving armature machines as
given above, i.e. ..
I'15 to 1:35
Revolving field machines
13 to 1'5
Inductor type machines
1.4 to 1'7
For small machines the higher values given above
should be taken .
The actual measurement of the leakage coefficient
is rather beyond the average amateur, but the
figures given above will suffice for his calculations.
For an alternator of the revolving armature type,
the multipolar type of field (or even the two- pole
field of this pattern , i.e., with internally projecting
poles) is the most suitable type to choose.

Practical Letters

from

our

Readers.

The “ Model Engineer " Locomotive .
TO THE EDITOR OF The Model Engineer.
Dear Sir , -Now that the series of articles dealing
with the construction of the “ Model Engineer
locomotive, 1904 , by Mr. H. Greenly are concluded ,
I should like to draw your attention to a slight
alteration in the valve gear which could be made, I
think, with advantage. I am making this model,
and havemade the valve gear as shown in sketches
The lever A , which is actuated by the eccentric
rod , is made just as shown in the articles, but the
block B on the valve spindle is made in the one
piece (the valve spindle also being in one piece ),
and held in place on the spindle by a set- screw .
The block B , which is fixed on the spindle, can be
moved by the lever A either above the spindle or
below (that is , in the reverse way to what it is
shown ) ; but this will reverse the slip arrangement
of the eccentrics whichever way this may be put
on . Made in this way , the valve can easily be ad
is shown in
justed and set in position. As
articles, things must be yery well made and just
so , else the valve will be anywhere but in the right
B
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THE MODEL ENGINEER LOCOMOTIVE : ALTERNATIVE ARRANGEMENT OF VALVE SPINDLE AND
ROCKING LEVER .
Continental makers use multipolar magnets for
quite small machines .
If a moderate flux density be chosen , then it
becomes a simple matter to increase or decrease
the magnetising ampere turns if, when finished,
the machine voltage is below or above that re
quired.
( To be continued .)

WIND-MILLS AND ELECTRICITY. - According to
Commercial Intelligence, a society has been formed
in Copenhagen for the purpose of encouraging the
use of wind-mills to provide motive power for
generating electricity . The society will give free
advice in this special field . It has been formed as
the outcome of Prof. La Cour's experiments , which
were carried out at the expense of the Government.
Prof. La Cour's latest model wind-mill is fitted with
a petrol engine for driving the dynamo in lengthy
periods of calm . A secondary battery, charged
by the dynamo, supplies current to the lamps anc
motors of the plant.

place. Perhaps this may be of some use to those
who contemplate making the model. — Yours truly ,
H. B. ROBINSON .
Leyton .
TO THE EDITOR OF The Model Engineer .
DEAR SIR, — In reply to the above letter, I would
like to point out that provision for an adjustment
of the length of valve spindle between the centre of
the valve and the centre of rocker is made in the
arrangement already described and that Mr. H.
B. Robinson's method is an ingenious alternative ;
but at the same time is open to one objection .
Referring to page 210 of the issue of March 3rd
last , it will be seen that the valve spindle can be
adjusted to almost correct length before the spindle
is parted and when this has been accomplished ,
the slot for the projecting pin may be drilled and
filed out, the rear portion of the spindle being
pinned securely to the rocker block . To finally
adjust the valve for correct port opening on either
side, the setscrew is unslackened and the valve
spindle is drawn in or outofthe block ; it it requires
the former then the spindle must be shortened with
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a file. Of course , the lap of valve, the position of
the pin in sheave, and the position of the stop collar
must be correct in the first place .
Returning to Mr. Robinson's letter , he says that
the position of the stop collar and eccentric sheave
must be reversed if the block B is turned upside
down , This is not the case whilst pin D in lever A
és on the opposite arm of the lever to the eccentric rod
join F. It will also be noticed that the lever A
must be longer or be placed in a different position
if the valve spindle centre line remains in the same
relative position in the cyinders,p.e., } in . above the
centre line of the piston - rod . Although Mr.
Robinson's modification to some extent simplifies
the method of setting the block B , I think that the
motion is very much more direct in the original
design . - Yours truly ,
HENRY GREENLY.
London , E.C.

per inch . Figs. 4 and 5 show a diagram of reversing gear ; G is
the mandrel wheel, H is the fixed wheel stud of the change wheel
gear , J , K , and L are the reversing wheels which are carried on
studs on a frame similar to Fig . 6 , which rocks on the stud H
When G , J and H are in gear the guide screw revolves in one
direction . By lifting up the frame, J is thrown out of gear, and K
and L brought into gear with G and H , the guide screw will then
revolve in the opposite direction ; at an intermediate position the
wheels J and K are both out of gear and the guide screw does not
revolve at all. There is room between the end plato casting and
the headstock to get in the reversing wheels and the rocking
frame, the motion is carried to the change gear through the spindle
H. The reversing wheels should all be of the same size as well
as G and H ; wheels with a pitch circle of about it ins. diameter

Ei

Queries and Replies .
S
(12,007 ) Converting Lathe to Screw - cutting Lathe. R. K.
(Lyme) writes : I have bought a 4t- in . gap-bed lathe, 4 ft. bed ,
and saddle slide-rest. I want to convert it to screw -cutting. It
has places for rack and brackets already planed . Sketch of end
of bed and saddle enclosed (not reproduced ). (1) Diameter of
leading screw with pitch of thread . ( 2 ) Distance ce itre screw
to bracket facings. 13) Sketch of aut and out box arrangements,
dimensioned if possible . (4) The back centre casting is for rever
sing, will you please give particulars of arrangement with size of
wheels and number of teeth , & c. A is a projection if ins. diameter

D

С

overy 12007
B
FIG . 2. - ELEVATION OF Cam PLATE.

E

A
DODO

will be about the thing, the number ofteeth does notmatter, though
all wheels must be the same in pitch, and it is advisable to have
them in steel or gunmetal as when cast-iron is used the teeth re
liable to break off. Your best plan is to write to a firm of lathe
makers such as Messrs. Henry Milnes & Co., Bradford , or the
Britannia Bngineering Co., Ltd., Colchester, and obtain a set of
change wheels with nest of reversing gear wheels to suit a 4t- in .
centre lathe and then adapt them . These gears are practically

S
FIG . 3. - PLAN OF
NUT-BOX .

E
B
C

Г
А

S

- -

}

query 12007
FIG . 1. - SECTION THROUGH SPLIT NUT AND CAM
PLATE .
and it ins. thick through all, and centre is 24 ins. from mandrel
centre. Headstock has a similar projection cast on it opposite A.
Distance from face of this to inside face of back centre casting is
11 ins. ; back centre casting to headstock, 24 ins. Distance pieces
holding back centre casting are 25 ins. clear between mandrel
end tumed 9-16ths in . and key-wayed . Have searched my three
years back numbers, but cannot find any information on this .
It is not possible to give you working drawings, we can only
give you sketches to suggest the way to go to work . You must
adapt the dimensions to suit your lathe. Figs. 1, 2 , and 3 are
respectively a side elevation and front elevation in section , and a
plan of the nut box arrangernent, the sketch being approximately
full size. The nut A is made in two halves which slide in the
bracket B , which is bolted strongly to the underside of the saddle.
The nut is opened and closed by the cam plate C consisting of a
circular plate containing two eccentric grooves D , which engage
with two steel pins E. The cam plate is keyed to the spindle S
upon which is fixed a handle of convenient shape,when the spindle
is turned round through a quarter of a revolution , the slots in the
cam plate move the pins E inwards or outwards and open or close
the nut. The sketch shows the nut closed , the dotted lines showing
the position of the pins when the nut is open . The eccentricity
of the slots must be sufficient to open the nut clear of the screw ,
about 3-16ths movement on each will be near the mark . Guide
screws can be it ins. diameter cut with a square thread four turns

Query 12007

alike everywhere and you will obtain a suitable pitch and range
of sizes ; if their reversing arrangement is not the same as our
sketch they will supply you with a sketch of their own arrangement
You must recollect that it is absolutely necessary that the wheel H
rotates at the same speed as the wheel G. For further informa
tion re screw - cutting, see “ Practical Lessons in Metal Turning,"
price 2s. The nut for the guide screw is preferably made in
gunmetal. The bracket B in the ske of
box can also
used
to
carry the
and have
pinionanforordinary
traversing
saddle
by rack
motion
Youhandle
can either
rack the
bolted
against
the
latbe bed or the guide screw can be used as a rack .

The Model Englacer aod Blectrician .

94

this ; there is no necessity to immerse it in oil ; air-cooling does
perfectly well. Ring armature stampings are the best material
to use for the core, but soft iron wire will do if more convenient to
obtain ; if the wire is wound on a long shuttle there is not much
troublebe with
and and
secondary
they
must
well winding
insulated the
from primary
each other
from thecoils
core.on ,Wind
the primary on first ; it consists of 1,320 turns No. 22 gauge D.C.C.
copper wire ; the secondary consists of 200 turns No. 16 gauge
D.c.c. copper wire . You can always adjust the secondary volts
by winding on or unwinding a few turns of the secondary wire if
it does not come out exact. Weights are as follows:-Primary,
It lbs.; secondary, 1 lbs. ; core, 5 lbs. ; size of core, szins. out
sidediameter, 3t ins. inside diameter ; depth , if ins.

G

.
WHEELS
CHANGE
OF
LINE

(12,066 ] Dynamo Failure. T. B. R. (Smethwick) writes :
I have built a small undertype dynamo, armature 14 ins. by it ins.,
eight slots, commutator four segments wound with 24 ozs. of No.
22 D.C.C. Field -magnet, single coil type, wound with 12 ozs. No.
22 D.C.C. connected in shunt. I have run it as a motor from 4-pint
bichromate batteries ; it ran beautifully and at about 2000 revolu
tions per minute . I then tried it as a dynamo driving it by, gas
engine, i h.-p. I could not get any current at all ; I ran it in
both directions. Would a wrong connection in armature affect the
running of the machine as a dynamo and not as a motor, as I
may have made wrong connections to the commutator ?
You can test if the armature is properly wound by separately
exciting the field -magnet with your bichromate batteries and
driving the armature at about 4,000 revolutions per minute from
the engine, the field coils, of course, being entirely disconnected
from the brushes. If you can get current out of the armature
and you will in all probability be able to do so it will show that
everything
is into order,
butmachine
that theexcite
armature
sufficient volts
make the
itself.willIt not
is a generate
difficult
matter to get very small drum armature machines to excite unless
wound with fine wire ; your machine will, in all probability , be
self-exciting as a dynamo if the armature is re-wound with No.
26 gauge single silk covered copper wire, put on as many turns as
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CONVERTING LATHE FOR SCREW -CUTTING ,
possible ; the gap between armature and feld-magnet should be as
small as practicable. Generally speaking, if a machine runs well
as a motor the connections are all in order and there is no fault
for either dynamo or motor work .
(12,071] Windings for Dynamo. W. A. H. (Cricklewood )
writes : I am making a dynamo as sketch (not reproduced). I
have got about 8 ozs. of the enclosed wire and 187 yards long;
Would this do for field -magnets, and would there be enough ?
I am going to have a cogged drum armature in eight sections.
What wire shall I require for this and how much ? How many
volts would it give ?
You do not state the length of your armature and field -magnet ;
presumably this dimension would be about it ins. The sample
of wire sent is No. 28 gauge. You could use this provided the two
coils were joined in parallel and in shunt to the brushes ; there is
scarcely sufficient wire, but you can always put more on . A better
winding would be No. 24 gauge wire both coils being joined in series;
if our assumption of length of armature and magnet is correct,
each coil would take about 5 ozs. of wire. Wind the armature with
No. 26 single silk covered copper wire ; about 24 ozs. will be re
quired ; get on as much as you can , wind eight coils , two in each
slot, with an eight section commutator, probable output of dynamo
8 volts if amps. at 4,000 revolutions per minute.
( 12,005) Alternating Current Transformer. A.F.H. (South
Shields) writes : Can you give mesome particulars as to the quantity
of wire and the form of an alternating current transformer , with
voltage of supply 220 volts at 80 per second ; demand for primary ,
I amp. 220 volts ; secondary output, 30 volts. (1) Size of wire in
primary and weight in lbs. (2) Size of secondary wire and weight
in lbs. (3) Form of transformer ring or otherwise, weight of iron
wire in core. (4) Whether air- cooled or in oil. (5) Induction coil
type for preference on account of winding.
The ring form is best to adopt for such small transformers as

query 12007
Fig . 6 .

( 10,918)Motor Contact Breaker Connections. J. W.(Mardy)
writes : Would you kindly tell me how to make the connections of
the coil and wires with the contact breaker, & c., of a front-driven
motor cycle ? The coil is in a round ebonite case, with one high
tension terminal at one end below , and there are other three ter
minals at other end, marked P + , M , and I respectively. What do
these letters mean , and what are they joined to ? The accumulator
showsmore than 4 volts, and I can only get a t- in . spark . Should
I get a longer spark than this from this coil ? It is one of the latest
F. D.Werners.
Your coil connections are as follows :—The single terminal at
one end joins direct to sparking plug, P + (meaning positive) to + ,
or positive of accumulator , usually coloured red . Terminal M (sig
nifying masse, or earth connection ), fix to any clean metallic
part of frame or motor crank case. The remaining terminal,
which you gave as I, is usually marked T , and signifies trembler ;
wire this to the insulated screw on contact breaker . We do not
know your coil exactly, but should think a -in . spark fairly satis
factory, as the coil is no doubt smaller than those used on the latter
motor bicycles ; but it would work all right if you keep your plug
points rather near together - say, thickness of an ordinary visíting
card .
( 12,236) Electric Batteries. V. W. (Hillingdon ) writes : I shall
feel obliged if you will supply me with particulars of the following :
-I want to make a battery of 8 volts, consisting of four cells.
The cells are to be like the one described in your handbook “ Elec
tric Batteries, " as a non -polarising bichromate battery of con
stant voltage. I want to make the battery quite cheaply. (1)
What would be the best size for (a) battery jar, (b) porous pot,
(c) zinc cylinder, (d ) carbon plate ? (2) What would be the cost of
above articles, and what would be the best firm to get them from ?
The actual sizes do not matter. If you require plenty of cur
rent, the cells should be as large as possible ; if the current required
will be small, say, under 1 amp., then small cells can be used. A
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useful size would be - outer jar 5 ins. diameter by 64 ins. deep ;
porous pot, 21 ins. diameter ; zinc cylinder, 2 ins. diameter ; carbon
plate, 64 ins. by 24 ins. by } in . thick ; but anything approximating
to these sizes will do. (2 ) Write to one of the electrical firms adver
tising in THE MODEL ENGINEER .
(12,129] Fuller Cells. H. P. (Sutton ) writes : Being rather in
difficulties regarding the “ Fuller " cells which are described in
the M.E. book on Batteries," would you kindly help me with
the following :-(1) The book says that the solution for the outer
jar should contain strong bichromate of potash, with about 15 per
cent. sulphuric acid added . Would you kindly explain this ?
(2 ) I am making four of these cells to charge my 6 -volt 9 -hour
accummulator. A little while ago you said charging would take
twelve hours . Would not the cells run down in this time ? (3) Up
to what heightneed the exciting fluids reach to in their respective
jars ? (4) With regard to some Leclanché cells , why is it that if
three cells will light a 4 -volt lamp, the remaining .48 will not fuse
the carbon filament ?
( 1) The solution is made as follows :-1 lb. bichromate of potash,
4-5ths of a pint of strong sulphuric acid , and 94 pts. of water. The
bichromate of potash should be crushed and added to the sul
phuric acid , slowly stirring all the while with a glass rod ; when
thoroughly mixed pour it very slowly into the of pts. of water .
Great care must be used, as heat will be generated ; and if the
acid is added quickly , the mixture will boil, and will be likely to
cause an accident. The acid should be added almost drop by
drop . When the battery is used the bichromate of potash will
slowly become exhausted ; when the liquid becomes blue it is a
sign that more bichromate of potash is wanted ; but if the current
drops and the liquid has not burned blue, add, drop by drop, a
small quantity of sulphuric acid . (2) No, provided you do not take
much current, the cells will not run out in twelve hours. Keep the
rate to about | ampére . (3) Fill up to about three-quarters of the
height of the cell. (4) Because the filament of an incandescent
lamp, if well made,will stand a certain amount of excess pressure .
It simply burns more brightly ; but it is a good plain in such cases
to make and use a small adjustable resistance in the circuit, be
cause the voltage of the battery will fall after running for a short
time and the lampbecome dull. By cutting out resistance you can
raise the pressure and brighten up again .
( 12,099] Engine for Driving small Dyname. H.E.W.(Bristol)
writes : I have a dynamo whose output is 15 volts 2 amps. I wish
to drive it by an engine, but I do not know what kind of engine
to use . Would you be so kind as to tell me what kind of engine
would be suitable for it --that is , to give the best results, and to be
the least expensive to construct and run . I wish to run th dynamo
Dr several hours withoutattention to the engine, and have though
of gas, hot air, oil and steam engines, but cannot decide. A water
wheel is no good for the purpose, as the pressure is very slight here
If hot air would be suitable, would you kindly tell me what fuel to
use ; also dimensions of cylinders, length of stroke, etc. Would
one built similar to that described in the handbook " Mechanical
Working Models be any good ? If a gas or steam engine is to
be used, kindly give the dimensions. I may mention here that
the dynamo is built from the dimensions, & c., given in your
Handbook of “ Small Dynamos and Motors."
We are afraid you will not be able to dispense entirely with
attention , no matter what motive power you adopt. A small gas
engine is probably the best thing to adopt under the circumstances,
and to enable it to run for several hours at a stretch there must
be an ample flow of cooling water through the cylinder jacket
and steady feed oflubricating oil to the piston . To run the dynamo
at full output, the engine should give { b.h.-p., but a } b.h.-p.
engine will run it at about f full output. Particulars of such en
gines have been given in THEMODEL ENGINEER , and you can obtain
sets of materials from advertisers. Hot-air engines are large and
expensive in proportion to the power given out by them . The
one referred to would not be sufficiently powerful for your purpose.
( 10,975] Acetylene Generator . F. N. (Hounslow ) writes :
I have used No. 16 of your series, The MODEL ENGINEER series ,
to build an acetylene plant on the water to carbide principle, but
I have not succeeded in obtaining an automatic supply of gas. I
have followed the measurements given , except in the following
details : -- The gas holder is rather larger, say, a full 24 ins. high ;
but being doubtful, after trial, whether water covered the tap ,
I shortened the water supply pipe to 16 ins. instead of 18 ins.,
but used | in . pipe instead of fin ., to get a larger head of water .
I also shortened the outside pipe A to 14 ins., and used in . instead
of - in ., thinking to overcome any resistance caused by the smaller
bore. As my holder was larger in diameter than the dimensions
given, I used slightly larger generators - 1.6., 14 ins. by 4 ins. I
have tried the pipes several ways. The results, however, are all
about the same, and they are these : At the first charging of the
generators water comes over, but after gas is once generated no
more water flows through . I am only charging the trays now
with small charges to escape trouble with the sludge. I can get
the water to re-tow by easing the clamped lid and allowing escape
of gas ; that seems to point to the need of a blow -off valve, but as
able all accounts,
only
wasteful, I Icanshould
andintended
objection
be that
thatwouldthat
, and not
would beonwrong
suppose
be very grateful if you would be good enough to explain for me and
other readers how the back pressure of the gas can be overcome
and an automatic water supply obtained .
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We are indebted to Mr. C. N. Turner for the following reply :
My impression is that you have too heavy a gas-holder, causing
excessive back -pressure, and thereby stopping the automatic action .
You might possibly overcome this by extending the gas delivery
pipes from bottom of tank to above the water-level, and then bend
carrying ends 3 ins. or 4 ins. below surface ofwater
ing form
over and
a water seal. I will try the effect of weighting the holder
to
of my own mc, and report again . Subsequently :-- I have now
experimented , and find back pressure due to a to heavy holder
has the effect you described in your letters ; also that the plan I
suggested to overcome it - i.e., by carrying gas inlet pipes out of
water, and bending over and into the water again for 3 ins. or 4 ins.,
effectually overcomes the difficulty, and the resulting working is
perfect.
(12,160 ] " Spinniag ” a Phonograph Trumpet. H. H.
(Borsillah) writes : I am desirous ofmaking a large trumpet for my,
" Home " phonograph,
say about 36 ins. long. The body is, of
course , easy to make, but I do not know how to make a bell mouth.
spinning " in your replies. ( 1) How
isI notice
it donethat
? you speak of “
I have a 4 -in . centre lathe ; is that size of any use ?
(2) What diameter of bell and what diameter of large end of tube
would you recommend ?

POPPET
DULU

OU TO

MANOREL

CHUCK

BRASS DISC

Puery N ° /2160
Fig . 1.- DISC READY FOR SPINNI G.

BELL PARTLY
FORMED

PIN IN HAND REST
TO PRESS AGAINST

TOOL

FIG . 2. - DURING THE OPERATION OF SPINNING A
PHONOGRAPH TRUMPET.

To spin a bell mouth in the lathe you must first turn a hard
wood chuck of the shape which you require the bell to be ; a disc
of thin sheet brass is then clamped against the end of the chuck
by means of the poppet cylinder of the lathe, or better still, held
tightly by means of a bolt and washer, so that when the lathe is
rotated the disc will spin round ; the brass is then smoothed by
means of a series of rubbing strokes over the chuck , using a
polished steel burnishing hand tool, until the metal is humoured
into the shape of the bell. The accompanying sketches will give
you an idea of what to do ; the brass must be well annealed and
quite soft before commencing ; it may also be necessary to anneal
it once or twice during the spinning process. Considerable skill is
requiredell.
,andRemembe
you may
produce
few wasters
you spin
r that
to before
work from
centrea
it isa necessary
good
outwards. The centre disc , where the bell is clamp d to the chuck ,
is finally cut out by a parting tool. The lathe must run at very
high speed .
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The Editor's

Page .

S the result of a kindly suggestion received
AS from a well-known manufacturer of model
locomotives , rolling stock , and other rail
way fitments , we publish, on page 79 of this issue,
an interesting article from the pen of our esteemed
contributor, Mr. Chas. S. Lake, on the locomo
tive head -light code which of late has been uni
versally adopted by the principal railway companies
of Great Britain . This contribution will, without
doubt, be heartily welcomed by all enthusiasts in
railway work, and those who possess miniature lines
will be able to impart a renewed interest to the
hobby by reproducing the correct signals on their
trains, according to the composition of the stock
and the other conditions laid down in the article.
For running in daylight, white discs can be made,
and at night there should be no difficulty in
illuminating miniature head-lamps by electricity,
the necessary dry batteries or accumulators being
carried in the tender , or in the vehicles behind the
engine.

With further reference to the " Gauge " Compe
tition , of the renewal of which we gave notice in
our issue of June 23 to prevent disappointment,
we would advise those who are photographing
their models or apparatus themselves to read up
the articles on " How to Photograph a Model,” con
tained in the numbers for May 14th and 21st, 1903.
We have been obliged to return some of the con
tributions received solely because the photographs
have been unsatisfactory .
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will be sent in place of the Columbus gauge. Entries
should be accompanied by a separate letter, giving
the title of the article and stating exactly what
tool 18 desired . If other than a “ Columbus "
gauge is required, the page and number of the tool
in the firm's catalogue from which it can be obtained
should bementioned . The article should be written
on one side of the paper only, with the name and
address of the sender on the back . The photo
graphs and any separate sketches enclosed with
the contribution should similarly bear the name
and address of the sender, otherwise delay may
arise in the awarding of the prizes. It is essential
in this, as in our other competitions, that the copy
right of the photographs must be the property of
the senders and the covering letter should contain
a declaration to this effect.
Notices .
The Editor invites correspondence and original contributions on
all amateur mechanical and electrical subjects. Matter intended
for publication should be clearly written on one side of the paper
only,and should invariably bear the sender's name and address. It
should be distinctly stated, when sending contributions, whether
reinuneration is expected or not, and all MSS . should be accom
panied by a stamped addressed envelope for return in the event of
rejection . Readers desiring to see the Editor personally can only do
so by making an appointment in advance.
This journal will be sent post free to any address for 138. per
annum , payable in advance. Remittances should be made by Postal
Order.
Advertisement rates may be had on application to the Advertise
ment Manager .
HOW TO ADDRESS LETTERS.
All correspondence relating to the literary portion of the paper
and all new apparatus and price lists, & c., for review , to be addressed
to THE EDITOR , “ The Model Engineer,” 26–29. Poppin's Court
Fleet Street, London , E.C.
All correspondence relating to advertisements and deposits to be
addressed to THE ADVERTISEMENT MANAGER, " The Model Engi
neer, 26—29. Poppin's Court. Fleet Street, London, E.C.
All subscriptions and correspondence relating to sales of the paper
and books to be addressed to Percival Marshall & Co., 2629 .
Poppin's Court, Fleet Street, London , E.C.
Sole Agents for United States, Canada, and Mexico : Spon and
Chamberlain , 123. Liberty Street, New York , U.S.A .. to whom
all subscriptions from these countries should be addressed .

Answers to Correspondents .

Contents ,
W. B. R. (Birmingham ).- We regret that we can
not give you the address, and we would suggest
that you write to themanufacturer, in Germany.
H. R. C. (Weymouth ). — We can recommend you to>>
purchase our new book “ The Model Locomotive,”
price 6s. net, 6s. 4d. post free from this office ;
Practical Lessons in Metal Turning,
and also
by Percival Marshall , price 2s. net, 2s. 3d . post
free .
E. S.- Wewill look into the matter .
A. E T. (Alfreton ).— This is quite correct You
would get a heavy current for a very short period
of time. The E.M.F. would drop , of course,
almost immediately .

The " Gauge " Competition .
Wishing to encourage model makers to let us
and their fellow -readers see what they have accom
plished , we again offer to send a “ Columbus "
sliding caliper gauge to every reader who sends us
for insertion in our Journal a sufficiently good
photograph and description of any model, tool
or piece of apparatus he has made. If preferred ,
any other tool or article to the value of 6s . 6d.

[The asterisk (* ) denotes that this subjectis illustrated .]
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A Model Paddle Steamer .

By C. EDWARDS.

Fig . 1.-MR. C. EDWARDS' MODEL PADDLE STEAMER .

'HIS model was built with an eye to neatness
TH and good appearance. The hull is made on
the dug-out system , and measures 5 ft. 9 ins.
long and 10 ins. beam and 7 ins. deep . The deck
is made of white pine in three pieces and lined to
imitate planks. All the fittings are home-made.
The paddle boxes are made of zinc and steps are
also of zinc. Splashboards are made of lace wood
and are fitted with wire supports. The bridge is of
lace wood . The telegraph pedestal is of brass tube .
The steering house steps to bridge skylights were
made of zinc.
The ventilators are also of zinc,
and are in two pieces . The steering wheels, of
which there are two, were made of pieces of brass
tube drilled for spokes and fitted with bevel gear.
The
The rails and staunchions are copper wire.

small lifeboats are a very noteworthy feature ; they
are built up of strips of zinc and are built up in
eighteen pieces with a brass keel and are perfect
models of the originals. They are 6 ins, long, and
if ins. beam , and have covers, oars, & c .
I may here mention that this model is made to
represent a well-known passenger steamer on the
South Coast, with minor alterations and additions
for the sake of appearance .
The funnels are built of tinplate with wire bands.
The hawse pipes are made of copper , and anchors
are of brass . The boat has all fittings as the
original, which are too numerous to mention here.
The boiler, which is 12 ins. long and 6 ins. diameter,
is made of copper, and is similar to the Cornish type
Model Boiler Making," with the
described in
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exception of the tubes as shown in sketch , and has
about 120 sq. ins. of heatin ' surface, and the
working pressure is 30 lbs. ; it has the usual fittings
and is fired by means of a benzoline blowlamp.
There are two relief pipes up the side of the
funnels . The boiler is fitted between the funnels
and will steam for three-quarters of an hour. The
engines are D.A. oscillating and are -in . bore

August 4 , 1904 .

The Society of Model Engineers .

3"

6"

[Reports of meetings should be sent to the offices of THE MODEL
ENGINEER without delay, and will be inserted in any par .
ticular issue if received a clear nine days before its actual
date of publication .]
Provincial Societies.
Tyneside. - On Saturday, June 25th , a small
party of members journeyed to
Bradford on a visit to the Exhi
bition - an outing thoroughly
enjoyed by all. Previous to
visiting the Exhibition, the
works of Mr. H. Milnes were
inspected and the courtesy of
Mr. Milnes in granting this
favour was only equalled by
the cordial welcome he gave us
Though the
on our arrival.
hour was past the usual time.of
closing on Saturdays , Mr. Milnes
had arranged for some of his
hands to be in attendance , and
we were thus able to see each
machine in operation , and to
note the care and attention given
to every detail in the manufac
ture of his high -class lathes,
milling machines, and other
tools. We saw all the main
parts of lathes of various sizes
in process of manufacture, and ,
Fig . 2.- VIEW OF PART OF MODEL PADDLE STEAMER .
at the close, inspected a complete
lathe which was pronounced by
all a first-class tool. Thanks having been given to
and 11- in . stroke, and are connected direct to
Mr. Milnes for his kindness, we wended our way to
the paddle shaft . Considering the size of this
the Exhibition and here the time flew all too rapidly ,
boat and the fittings, & c., the speed is as
tonishing . I have walked along the side of the
whilst we inspected the Machinery Hall with its
lake and I am sure it goes between three and four
looms, carding and other machines devoted to the
miles per hour. The model took ten months to
staple industry of West Yorkshire . Electric motors
build , and I may here mention that my friend who
were in strong evidence, and there was a capital ex
hibit of work executed by the students of the Brad
ford Technical School. Atourmonthly meeting(July
2nd ) we had the pleasure of inspecting and trying
14
16
under steam the 60 Spicer " engine described in the
M.E. of May 19th , 1904. Its smooth running and
high speed show that Mr. Ord — though quite an
amateur - can finish an engine in a very satisfac
tory and highly creditable manner. Next meeting,
Saturday , August 6th, at 7 p.m. — Thos. Boyd ,
Ho:1. Sec ., 128 , Dilston Road , Newcastle .

Fig . 3. — SECTION OF BOILER .
built the model has taken first prize at the Industrial
Exhibition here . The following are the main
dimensions : Length of hull, 5 ft. 9 ins. ; beam .
10 ins.; draught , 5 ins. ; diameter of paddle wheels,
6 ins.; with twelve floats . The hull is painted
vermillion below water- line and black above.
The boiler of a locomotive standing, the other
day, at the Pont de l'Europe Depot, near St. Lazare
Station, suddenly burst . Five persons and the
driver of the locomotive were seriously injured ,
and considerable damage was done.

THE COLLIERY EXHIBITION recently held in
London at the Agricultural Hall was a small,
though extremely interesting affair , and was
notable for the large number of working models,
mostly demonstrating the automatic coupling of
railway wagons and water -tube boilers . We hope
to be able to illustrate some of the models at a later
date .
ELECTRIC POSTAL VANS.— A number of electric
motor vans are about to be put in service by the
postal authorities in Paris for the rapid conveyance
of the mails between the post offices and the rail way stations. They are designed to carry a load
of 12 cwt. at a speed of about twelve miles per hour,
as compared with the eight miles attained by the
horse -drawn vehicles. The vans are equipped with
batteries of 44 Heinz accumulators, one charge of
which will enable the vehicles to cover a distance
of about 25 miles.
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Workshop Notes and Notions.
Readers are invited to contribute short practical items for this
column, based on their own workshop experience. Accepted
contributions will be paid for on publication, if desired, accord
ing to merit
All matter intended for this column should be
marked " WORKSHOP 11 on the envelope.]
Design for a Small Lathe Poppet.
By “ SREGOR ."
The accompanying sketch shows a poppet for
small lathe, such as apply to the require
ments of the model maker, and, as will be ob
served , differs in two respects from the common
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A Simple Rivet Die.
By J. W. DEWHURST .
This handy tool can be very easily made, and
will be very useful to model-bɔiler makers, as small
rivets are very hard to get, especially the right
gauge and length . The die is made of two pieces
of steel 2 ins. by i in . by
in ., finished true and
square ; a saw -cut is made at one end of each piece
to admit strong clock spring, which is riveted in
place to form as Fig . 1. The two pieces are now
clamped , and a guide pin fitted at other end. While
still in hole, a hole is drilled (or two holes if steel is
long enough ) exactly down division line
in

Strong,spiral spring
to wire

mit

pouco dodo

Adjusling nuts
Ciamp
Clamp
Lathe bed
В.
FIG . 1. - LONGITUDINAL SECTION .

Fig . 2. - Cross Section .
A Design OF POPPET FOR A SMALL LATHE.

form of lathe poppet. Fig. I gives sectional view ,
showing the special centre with strong spring be
hind, to keep centre up to its work. This is an
advantage over the fixed centre, because it takes
up the wear in the centres, and is well suited for
small lathes. For heavy ones, where the centres
have to resist heavy cuts , it is not so practical ;
but for high -speed turning and grinding, when the
centre is essentially small and quickly wears, it
may be recommended .
The poppet should be fixed to approximate
position on bed , and the centre held back by the
adjusting nut, and finally unscrewed, so that the
spring takes full pressure when in operation ,
suitable for a 3-in . or 4 -in . lathe. The slot and pin
D are used to prevent the centre from turning.
Another feature of this design is the method of
holding the poppet true on the bed . This is an
important point, and applies equally to large and
small lathes. The advantages are that the poppet
can be readily fixed true in any part of the bed
from the fact that the action of the clamp, being
tapered on one side as at C , forces the poppet hard
against the opposite square side, so that it is only
important that this face of bed should be dead
straight, whereas in the usual form of bed with
two square edges, it is essential that both are ma
chined parallel, and the poppet guides a fit. This
means very accurate work, and if the guides do
not exactly fit , then it is never known how the
centre stands. I have not attempted to give any
exhaustive details of sizes, & c ., for any given size
of the fitment, leaving the proportioning to suit
the size of machine.

longer than finished rivet, and same gauge as rivet
is to be. Now with pin drill enlarge the hole for
1 in . down (diameter of this hole to be diameter of
proposed rivet ). The punch is made from steel
rod , size of large hole , and drilled on end to profile
of rivet with round -nosed drill. To use this tool,

Clock spring

EC - Igu

Punch

Guide pin
Fig . 1. - A SIMPLE
RIVET DIE .

Fig . 2. - SECTION
THROUGH A B.

grip die tightly in vice, and insert piece of brass or
copper with same gauge as small hole ; the top of
wire comes up flush with top of die ; now hold
punch over hole , and give sharp blow with heavy
hammer ; lossen vice, and take out rivet. This can
be performed very quickly with a little practice.
Any size rivets can be made by various-sized holes
and punches .
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Engineering .

A Wonderful Engineering Feat. - An oil tank,
made of k -in . steel, 80 ft , in diameter and 26 ft .
high , weighing 150 tons, was raised out of the ground
7 ft., taken a quarter of a mile down
30 -degree
hill to the Alleghany River, and there placed upon
five sand barges , each 90 ft . long and 16 ft. wide,
and on them towed a mile down the river, where
it was moved 200 ft. up a steep bank to its new site.
All the more marvellous was the feat when it is con
sidered that in making the trip the huge tank had
to be moved across five tracks of the Pennsylvania
railroad in forty minutes in order not to interfere
with traffic .
Motor Torpedo Boats. — The Admiralty have
for some time had under consideration the question
of motor torpedo -boats. As a result of their de
liberations it has been decided to create a class of
small boats of this kind . It is understood that pre
liminary experiments will be made with a boat
130 ft . long. It is claimed for the motor torpedo
boat that the absence of smoke and funnels will
make it invaluable in night attacks. If the ex
periments prove successful, it is anticipated that
the torpedo picket-boats carried by battleships
will also be engined with motors. No definite in
formation is as yet forthcoming as to the type of
motor to be adopted by the Admiralty, but in naval
engineering circles the petrol pattern used in sub
marines is regarded as most efficient. It is very
doubtful whether the motor will rival the turbine
and the reciprocating engine in developing and
maintaining a high rate of speed in big destroyers ,
but it is regarded as eminently suitable for smaller
craft . The highest speed yet attained by a motor
driven naval boat is the 15-knots surface speed of
the latest American submarine of the improved
Holland type . The great objection to motors for
warships is the highly -inflammable nature of the
fuel. A shell in a tank of petrol would mean
annihilation .
An Engineering Triumph.- One of the largest
operations in railway -bridge transformation has
just taken place on the London, Tilbury, and
Southend Railway, where it crosses the main line,
sidings, and shops of the North London Railway
Company's works at Bow . by means of a bridge
160 ft. span , with a height of 26 ft. between the
rail levels of the two lines. A new bridge, weigh
ing 420 tons, was completed by the side of the old
structure, and the permanent way across it laid in
last week . It was decided to roll this into its new
position for carrying the railway after the traffic
had stopped on Saturday night. The last train
passed at 12-40 a.m. on Sunday. The removal of
all that remained of the old bridge was completed
just before four o'clock , and the new bridge was then
set in motion . It had to travel 30 ft. before it
could be lowered on to its bearings, and surely and
slowly the great mass was moved along on small
trolleys at the end of each girder, running on the
abutments . The making good of the permanent
way at each end was completed by half-past ten .
An engine was then run over each line to see that
all was right, and the first passenger train came
across at twenty minutes past eleven . Thus a
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passenger travelling by the last train on the Satur
day night would cross on the old bridge, and could
have returned over the new bridge eleven hours
later. The work was carried out by Messrs . Head ,
Wrightson & Co., of Stockton -on - Tees, the con
tractors for the bridge.
Turbine Torpedo Boat. - Messrs .
А New
Yarrow & Co. recently carried to execution an
interesting test of the value in marine propulsion
of turbines on the system designed and patented
by Professor Rateau of Paris , when a trial run of
the first-cass torpedo boat,
No. 1128" took
place on the lower reaches of the Thames. The most
notable features of the vessel are entirely confined
to the driving machinery . The two side shafts are
actuated by a Rateau turbine, and the central shaft
is actuated by a small triple -expansion reciprocating
engine of about 250 h.-p. This plan was first sug
gested to the builders by Colonel Soliani, of Genoa ,
and the charm of the arrangement lies in the fact
that for cruising speeds, when fuel consumption is
of paramount importance, the economical triple
expansion engine alone is used, and under these
circumstances this engine is working under the best
conditions to secure economy, developing its full
power. This engine is fitted with reversing gear ,
leaving the two turbines high and low -pressure
to be used only when the highest speed going ahead
is demanded . The vessel yesterday gave entire satis
faction . It is 152 ft. in length with a beam of 15
ft, and is built of steel of the same scantling as
other vessels ofthe samedimensions built by Messrs .
Yarrow . The armament intended is three deck
torpedo tubes, and two three-pounder quick -firing
guns. She can carry about thirty tons of coal,
and the crew spaces are capable of accom
modating the usual complement. After leaving
Greenwich yesterday , the vessel proceeded down
the river at half speed . There was an almost
entire absence of vibration , the engines working
with remarkable smoothness. When well towards
the Nore the signal was rung to “ full speed .”
Instantly she plunged forward in the teeth of a
stiff breeze, thrashing the water into spray that
cut like a whip , and leaving in her wake a widen
ing strip of whirlqng foam . For some time the
vessel was doing close on 25 knots an hour, and
when she heeled for the turn the churned water
showed how rapidly and in what narrow sea room
such an evolution can be accomplished . A dash
back at a speed that left great liners apparently
standing still concluded a fine run . The results
obtained are regarded by experts as supplying a
very valuable comparison between vessels of the
same design and size, and provided wth the same
boilers the differences only being between the
Rateau turbine , in combination with reciprocating
machinery , the Parson turbine, and ordinary re
ciprocating engines . Representatives of several
foreign Governments were on board during the
trial, and the Japanese engineering expert took
advantage of the occasion to congratulate Messrs .
Yarrow on the spendid results achieved by the nine
torpedo -boats supplied to the Japanese Govern
ment. During the whole course of the present war
not one of these vessels had been compelled to put
into port for the purpose of remedying defects
developed during the progress of the naval opera
tions.
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Model Vertical Multitubular
Boiler .

By F. B. SCOFFAM .
'HE model boiler about to be described is of the
vertical multitubular type, and is designed
T
to work at 40 lbs. pressure per sq . in . It is
constructed of copper , 1-16th in . thick , this metal
being easy to work , neither is there the risk of rust.
attacking the plates when the boiler is not in use,
as one built of steel or iron . It is to be fired with

the great drawback ofmodel tubular boilers. Also ,
the smaller tubes will get very quickly clogged up
with soot, when using a coal fire . The centre tube
is used as a stay by screwing thin locknuts each
end.
In boiler making, a few tools and appliances are
required that are not us ly found in the amateur's
shop .

FIG . 3. - HALF

PLAN AND
SECTION .

-3

с
Fig . 4. - PLAN
OF FIREBARS.

18

For the riveting arm ( Fig . 17) a strong piece of
iron pipe can be utilised as substitute for the solid
arm . A round-nosed hammer will be required for
riveting, also a set ( Fig . 18) for finishing off the head
with . Another tool also used in small riveting work
is for pressing the plates together, before the head
is formed ; this is shown in Fig . 18 .
A breast drill or some substitute will also be
required . For tightening up the tubes a tube
expander is used, but the plates being rather thin
the tubes must be soldered on the inside as well.

9

8

to screw
111
je
Fig . 2. - SECTION

83 "

" *
of Joints.

FIG . 1. - SECTIONAL ELEVATION OF BOILER.

( Two- thirds full
coal or coke, and the vertical type is the most
satisfactory for this purpose . The crown plates of
the shell and firebox are attached to them , by
means of brass angle rings, thereby escaping the
difficulty of flanging. The one for the outside shell
is placed outside it, so that the top tube plate can
be riveted up in position .
A small number of large tubes are used in pre
ference to a larger number of smaller tubes, al
though , of course, the latter would give the greater
heating surface, and therefore the more powerful
boiler. But increasing the number of tubes, also
increases the tube joints to be made, and this is

size.)

ok

The outside shell is made from a sheet of copper
18 ins. by 28 ins. Cut out the two openings
shown in Fig. 7 , mark off the holes for the vertical
seam and the fittings, but only drill the top and
bottom holes in the seam . The opposite side of the
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plate has the corner that will be the top in the
boiler, flattened out to a point, so that it will make
a good joint with the angle ring.
Now bend the plate round until it overlaps
1 in . Try the angle ring (c , Fig . 1 ) and, when it
fits all the way round, clamp together, remove the
ring, and finishing the two holes already drilled

To suit' boiler shell

FIRE

ооо

DOOR

0
0

24

FIG . 5. -

FRAME ,

o

o

ооо

mino

n
7m
2

3

to thick
זרחה

7

toy

Fig . 6A.

Distance Tubes
b
Fig . 6. - FIRE- Door .

either side of A B mark off 4 3-16ths in , and mark
off 3 11-16ths ins, on both sides of C D from the
centre line X Y. Join A C and B D and produce
them till they cut the centre line. The point where
they cut is used as centre for the arc E F cutting
the points A and B , and also for the inner arc G H
cutting C and D. Along the outer arc E , A , B , F ,
mark off 26 ins. and join the extremeties of the
arc to the centre, and the shape is obtained .
When the plate is cut out, bend it until it laps
4 in ., as in the boiler shell, and after trying the angle
ring (d , Fig . 1 ) rivet up securely , leaving the bottom
hole for the foundation ring. Rivet up the angle
ring also , taking care to get it perfectly true with
the firebox. Solder this up from the outside in
stead of inside, as in the case of shell, as this is the
part the water comes against.
The tubes are now required ; there are eight of
these wanted plain , and one for the centre, having
three locknuts ; they are 91 ins. long. Drawn tubes
are rather hard , so it will be necessary to anneal
them to prevent them cracking when expanded .
To do this , place the ends of the tubes in a clear
fire, constantly turning them to get them heated
equally , and then let them cool gradually . They
can now be expanded into place, taking great care
that they are perfectly square with the tube plate
and parallel to one another . When these have been
fixed, the tube plate can be riveted to the firebox
and soldered up .
The foundation and firehole rings are now re
quired . Both are castings, the former being merely
a ring with a slight taper on the inside, but the
latter is of a more awkward shape, a complete
detail of it is shown in Fig . 5 , with dimensions,
and a pattern can be made to suit them . Now
place the firebox and rings in the shell and clamp
the top tube plate in position . Drill the holes for
the two rings and mark out the firehole in the inner
shell. Remove the firebox again and cut out the hole .
The boiler shell and firebox are now ready for
riveting together, but before doing so , the thicken
ing-up lugs for screwing the fittings into must be

81,

through the two thicknesses of metal, put through
two small bolts. These keep the lapped edges in
place, whilst the seam is drilled and riveted up
leaving the bottom two or three, until the founda
tion ring is fitted in . It will be found advisable to
put a small bolt and nut, in every few holes whilst
riveting, to keep the plates well together . The
angle ring can also be riveted to the shell now .
As the plates are too thin for caulking, they must
be soldered . To do this , wipe along the inside of
the seam of the shell, a little killed acid (i.e., acid
that has dissolved as much zinc as possible ), using
a small brush , and then hold it over a clear fire or
gas jet until hot enough to melt a stick of solder
rubbed along the joint. Work the solder well
round the rivets and along the seam with a soldering
iron . The solder will run like water if the plate
is hot enough and a good joint can be made if the
soldering is well done.
The top crown plate is 9 ins, diameter , and must
have holes for the tubes cut out if ins. diameter
(see plan , Fig . 3 ). These can be cut out with a
fretsaw , or by drilling ,
The firebox crown plate must have holes exactly
like the top plate, but this one is 77 ins. diameter .
The firebox shell can now be made, the sheet of
copper to form this must be cut to a certain shape,
which is obtained by drawing the diagram shown
in Fig . 8 on paper , and then cutting it out, using
it as a template for marking out the copper . Draw
the parallel lines A B and Č D 81 ins. apart. On
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Fig . 7. - OUTSIDE SHELL FOR BOILER .
fitted . There are five of these in the shell (see
Fig. 7 ), and they must be filed to suit the contour
of the boiler shell. The holes are left until the
plate is bent, as this is better for its strength .
in . diameter with a fine
These lugs are screwed
thread, but the two required for the top crown
plate are larger and are screwed 4 in . diameter .
The firebox can now be replaced in the boiler
shell, and the firehole ring riveted up. The rivets
for this purpose are made from copper wire. The
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inside of ring can now be soldered, which can be
managed by removing the bottom ring and top
plate. Next proceed the same with the foundation
ring, soldering as much as possible inside. Get
the metal hot enough to run the solder well and a
good job of it can be made.
The top crown plate can now be riveted to the
angle ring on the shell, and the tubes expanded
and soldered - outside. In screwing up the centre
tube use a little whitelead thinned down with turps.
Now cut out the firedoor, make it of brass, and
just big enough to fit inside the rivets round the
firehole . A latch will be required ; this is riveted
to the centre of the door and has a guard (a , Fig .
6 ) fitted over to prevent it from dropping out of
place. The hinge is made by turning one end of
the door over to form a tube (b , Fig . 6 ) and another
piece having two tongues to fit over the one on the
door ; they are kept together by a small pin . The
smaller hinge piece (c, Fig . 6 ) is screwed or soldered
to the shell. A catch ( Fig . 6A ) is also required ; this
is screwed into the firehole ring .
The middle holes
round the firehole, where these hinges come, are
countersunk so that the rivets can lie flush with
the metal. A baffle plate ( Fig. 6 ) is fitted ,;
this is to prevent the door getting too hot to handle .
The firebars are made from & in . square iron ,
flattened down in the centre, and they are riveted
to a ring of fin . by 1 in , iron (see Fig . 4 ). The
supports for the firebars are four angle pieces (e ,
Fig . 1) riveted to the ring, but secured to the shell
by four small bolts, so that the firegrate can be
removed when the tubes require cleaning.
The smoke-box can now be taken in hand. This
is of copper or thin iron, and the body is made from
a piece 14 ins. wide by 9 } ins. long, bent round and
riveted together. At the top a thin crown plate is .
flanged over to make the joint. With a hardwood
mould , the thin sheet used for this plate can be
readily flanged. The chimney is 3 ins. diameter
and 12 ins. long, and is flanged outwards at the
bottom to rivet to the smoke-box . The sheet of
metal for this will be 12 ins. by 10 ins. A thicken
ing ring is riveted to the top of the chimney. To
allow the smokebox to be removable for tube
cleaning, it is held down by six small screws, tapped
into thickening pieces soldered to the top crown
plate ( see detail, Fig . 2, and plan in Fig. 3 ).
The fittings can now be taken in hand . All that
are required are detailed out, except the pressure
gauge, which must be bought and fitted to the lug
at the top of the boiler shell (a , Fig . 7 ).
The safety-valve (Fig . 9 ) is one of the most im
portant fittings ; the body is brass , and must have
two lugs, cast on , for the lever. The fulcrum ( a ,
Fig. 9 ) requires to be a good fit, but not too stiff.
The lever is 1-16th in . thick , and is notched for the
weight, which rests on a feather edge only , to
ensure the weight acting at the proper distance
from the centre . For a weight of 8 ozs., the dimen
sion to the notch is given for blowing off at 40 lbs.
pressure per square inch . Notches can be put in
the lever to suit any pressure,the distance ( L ) being
obtained from the following formula :
P x A x 1
L + 1 =
W
pressure to blow off in lbs. per sq. in .
where P
A = Area of valve in inches ( in .)
*1104 sq. ins.
Centre of valve to centre of fulcrum .
W = Weight in lbs.
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The water gauge (Fig . 10 ) is for testing the height
of the water in the boiler . A cock (a , Fig . 10 ) is
fitted in the top and bottom fittings, so that the
boiler can be blown out, or the tube isolated from
the boiler . The glands (Fig . 10 ) should not
touch the glass tube, but be a little clear, as shown ,
or the glass will be always breaking. For packing
the glands, use some cotton wick , dipped into the
whitelead mixture. A short piece of tube is screwed
into the bottom fitting, and is led under the fire
grate.
The steam stop -valve ( Fig . 11 ) is fitted with a
screwed spindle to adjust the valve, regulating the
supply of steam . The cap ( a , Fig. 11 ) is threaded
to suit the spindle on the underside, and to fit the
small gland at the top, and is also screwed into the
barrel of the valve. The spindle is secured to the
valve by two 1-16th -in . pegs, driven tightly in ,
these fitting into a groove turned in the spindle .
The valve (as are all of them used in the fittings )
is of the three-wing type.
The check valve (Fig . 12) is for feeding the
boiler when under pressure, the valve closing down
on its seat when the water is not being forced in at
a pressure greater than the pressure inside the
boiler. The plug must be screwed in with white
lead to make a tight joint. A short pipe from the
feed pump is connected to the underside of the
valve.
The only other boiler fitting required is the blow
off cock (Fig . 13). It is the ordinary plug-cock
type, the plug being tapered and drawn down
tight by means of the nut at the bottom . To pre
vent this nut from turning, when working the cock ,
a square shoulder is filed on the plug, and a washer
is fitted to it . For the handle for this fitting, and
also for the two cocks on the water gauge, a piece
of 3-16ths-in . wire, tapered at the end and driven
into the plug, is used .
For feeding and testing the boiler, a small force
pump will be required . A suitable size, having a
plunger 1 in . diameter, is shown in Fig. 14. One
valve only is fitted in the pump itself, and this is
for the suction , the pump being close to the boiler ;
the check valve fitted in the boiler is used as the
delivery valve . The plunger is slotted at the top
to take the lever . The main body of the pump is a
casting, and all the holes can be drilled out of the
solid . The gland is held down by two 1- in . studs.
The handle for working the pump is pivoted on
two links that are bent outwards to fit over the
two small facings cast on the body (a , Fig . 14 ),
where they are held by two small pins. These links
rock on the pins to accommodate themselves to the
travel of the handle.
Use a little of the whitelead mixture in screwing
the fittings in . The boiler is now ready for test
ing . As the working pressure is 40 lbs., the test
ing pressure must be double , that is 80 lbs. Load
the safety-valve with double the ordinary weight,
and force water into the boiler until the valve lifts.
If the shell does not leak at all, steam can be got up .
The boiler will be lagged with thin strips of
mahogany, held with three bands of brass, and if
the fittings are polished , it will have a smart ap
pearance .
COEFFICIENT OF EXPANSION . — The coefficients of
expansion for Fahrenheit degrees are as follows :
Copper, o'0000096 ; aluminium , 0.000013, and steel,
0'0000064 .
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To prevent priming as much as possible, steam
for the various supplies is taken from all parts of
Model Locomotives .
the boiler , and there is no trouble with priming in
the dome.
The boiler was fired with paraffin vapour with
By J. C. CREBBIN .
the aid of a Morriss type of burner. This burner
(Continued from page 88.)
was constructed of mild steel 'plate, and is in the
shape of a box i in . deep , 9 ins. long, by 3 ins. wide ;
'HE boiler is of a somewhat unique design, as the
THI
firebox is carried over thetrailing coupled axle,
through the box pass 27 k-in . air -tubes , caulked at
the outside firebox being no less than 104 ins.
the bottom end and having fourteen 1-32nd -in .
long, and rests on the top of the frames. This was so
holes , surrounding each top end of the tube. At
designed to give a short length to the flues, which
one end of this box is placed a bent piece of 1 - in .
tube, with a baffle ( fitted inside the box ) over the
are 9 ins. long, the designer considering that a
k -in . tube longer than 9 ins. acts , above that length,
top, and at the other end a large tube is fitted ,
in place of one of the smaller ones, to enable the
as a condenser rather than a steam producer.
The barrel of the boiler is 4 ins. inside diameter ,
vapourising coil to be heated before starting the
84 ins. long, and full 1-16th in , thick . The inside
burner. Over the top of the burner lis “ fitted a
firebox is 94 ins. long, 31 ins. high , and 34 ins.
piece of 3-16th -in . diawn steel tube, coiled at one
wide, and 3-32nds in . thick . This is constructed
end , and carried through the burner to the nozzle,
of phosphor bronze, has six web pieces across the
the other end being fitted to a coil, underneath
ciown, and fourteen 3-16ths in . vertical stays. The
the footplate, for flexibility in connecting up to the
tender. The nozzle is fitted central to the bent
sides and ends of the firebox are stayed by f-in .
bolts, spaced every å by 4 in ., there being 250 stays
tube, together with a small steam nozzle con
in all. There are nine k-in . and 31-in . flues, they
nectedjup to the boiler.
The burner, I might add , was
bolted to the bottom of the firebox ,
its action being as follows :
The vapourising coil was first
pressure to 15 lbs. being
heated
pumped into the oil reservoir mean
while ; and then the oil was turned on
slowly until the burner ignited . Any
oil that passed through the coil with
out being vapourised runs out of the
air and gas mixing tube without fear
of igniting, hence it is impossible to
flood the burner . As soon as there
is steam in the boiler a jet is allowed
to pass through a nozzle into the
mixing chamber, carrying with it a
large quantity of air . The result of
FIG . 11. — A VIEW OF THE UNDERSIDE OF MR. J. C.CREBBIN'S
this being a short intense atmospheric
MODEL FOUR-CYLINDER COMPOUND LOCOMOTIVE.
flame which , I think, is an ideal one for
model locornotive boilers .
being 9 ins, long. The flues are screwed into the
In actual practice any amount of steam was
firebox. The dome is fitted with a baffle, which I
created, the flame being easily regulated.
The
find so successful.
In this case the regulator
bad feature about the burner was the difficulty in
forms the baffle , and was the result of several ex
heating the vapourising coil, and also the difficulty
periments. Roughly speaking, it is after a type
in regulating the draught, for when starting the
employed by the late Mr. Stroudley on the L.B. &
engine the exhaust up the funnel used to pull the
S.C. Railway, only placed horizontally at the top
flame off the burner ; therefore, this engine has
of the dome. The moveable part of the valve is
been left in a state of abeyance for reasons to be
kept down to its face by means of a spring ; to one
explained “ later on .
As regards the water supply of this model, it
side of it projects two fingers, between which passes
a lever actuated from the cab , as shown in Fig . 17 .
was originally fitted with a pump and an injector.
Of course , the movement to open the valve is very
The former was worked from the crankshaft , and
small, and therefore to prevent turning on full
was fitted with a regulating bye-pass which was
steam by a slight movement of the lever, the
not used , as the pump failed to inject sufficient
regulator is so designed that at the first move
water . The water, after leaving the pump, passed
ment orly a small 1-16th -in . hole is uncovered ,
through 3 ft. of coil in the smokebox
( 0 and then into
then another , and so on , until when the lever is
the boiler . The injector was a
Vic ," and was
full over all the ports are opened . In the opinion
not found altogether satisfactory.
of the author this type of regulator fulfils every
I might add that the sketch shown of this boiler
requirement of the model locomotive ; it acts as
illustrates it as it is being rebuilt for the adaptation
a baffle, and is easily constructed. It has no
of Mr.C. L. Palmer's ejector oil burner, which has
complicated part to get out of order, and by the
already been fully explained in these pages.
removal of the top of the dome the valve can be
The “ field " tubes of this boiler are also being
easily removed for inspection, or to be reground on
taken out and being altered . These tubes are more
its seating. I might add that all domes should be
simple, have “ a much better circulation," and also
constructed with a screw -dome top for inspection
allow of the water level of the boiler being lowered
in .
purposes.
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About this time my single engine No. 3 re
quiring very extensive repairs , after careful con
sideration it was resolved to entirely rebuild this
engine and leave the 4 -cylinder compound for
future experiments. It must be borne in mind that
my practical knowledge of compounding in models
was then only elementary, so you can understand
my wishing to experiment on another system ,
namely , a 2 - cylinder cross compound before further
completion of the previous model,

LP CUIT
la "diam

Fig . 12. - DIAGRAM SHOWING ARRANGEMENT OF
INTERCEPTING VALVE FOR
Two -CYLINDER
COMPOUND LOCOMOTIVES.
Probably no locomotive in the history of models
has undergone such alterations from time to time
as No. 3, the reason for my affection for this old
scrap heap being that all my knowledge of model
locomotive work has been brought about through
the medium of it . Originally pieces of her frames
were picked up in Farringdon Street. I believe
they were the remnants of a model of one of Sir
Daniel Gooch's first locomotives. You can , there
fore, understand my reasons when deciding to make
use of such historical frames in the new engine. The
engine was intended as an experiment, and I was
equally prepared for failure as for success.
The principal dimensions of this model are as
follows :
Axle bearings .
Diameter of Wheels.
f in . diam .
Bogie, 2k ins.
Driving, 5 ins.
Trailing, 3 ins.
Tender wheels, 27 ins.
Frames : Sandwich placed outside the wheels.
Cylinders : High -pressure, ß in . by if in . stroke.
Low -pressure, 14 ins. by if in , stroke.
Boiler : Heating surface , 200 sq . ins.
Flues, 12 , 1 in , thick inside diameter.
Barrel, 37 ins. diameter by 12 ins. long .
Water tubes , 3, fin . outside diameter.
Grate area, 12 sq . ins.
Working pressure , 75 lbs . sq . in .
Lagging, in , thickness of asbestos.
Total length of engine and tender being 3 ft . 2 ins.
over buffers.
The bogie is of a similar type to the one pre
viously described as fitted to the 4 -cylinder com
pound , but has inside springs and bearings, the
wheel base being 5 ins.
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Ordinary slide-valve cylinders are fitted with very
large ports , the valves being placed between the
frames and the cylinders in order to get the cranks
as near the centre line of the engine as was possible.
The valves are constructed as shown in Figs. 12
and 13.
A valve is fitted to the high -pressure steam chest
in order to allow the engine to be worked com
pound or non -compound , and is easily understood
in the accompanying diagram . The main cock
was constructed from an ordinary gas regulator.
Unless the engine is a coupled one, I do not
advise the extra trouble in fitting a valve, as I have
never had any difficulty in starting the model as a
compound. A small H.-P. steam cock, however,
could be fixed to the L.-P. steam chest in order to
start as a semi- compound by allowing a little H.-P.
steam to enter from the boiler.
The boiler is of the ordinary locomotive type, the
barrel being 3 ; ins. diameter . The total length of
boiler is 12 ins., and there are twelve 4 -in . tubes ,
simply expanded in at both ends, and three water
tubes, 3 ins. long by fin . diameter. These were
fitted solely to aid circulation round the firebox ,
which is 3 } ins. long, 34 ins. wide, and 3 ) ins. high .
The firebox was made of one piece of copper, and
was very carefully riveted and caulked, an extra
trouble for which I have since been very thankful .
To the bottom of the firebox is fixed a false box
lined with asbestos. This box is 31 ins. long ,
37 ins. wide, and 3 ins. deep. A grate is fitted to
the bottom of the box, and an ashpan with very
little air space attached to the grate.
The reason of this box was the result of some
very careful experiments in conjunction with Mr.
Jas. D. H. Bryant, of Cowes, with whom I had the
pleasure of carrying out some oil burner trials .
The burner is similar to that used by Mr. Palmer,
of New York , but the holes and injector are different
in size. Again , the burner is fitted into a tube
which runs through the firebox, and this takes in
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Fig . 13. — INTERCEPTING
VALVES AND VALVE
LEVERS.

a quantity of air which mixes with the oil gas and
causes it to burn atmospheric. The gases are thrown
against an asbestos arch of the shape shown , which ,
I believe , partly contributes to the success of the
burner . Of course, this method of using oil fuel
is open to many improvements , and I trust that
critics will bear that in mind . At any rate, the
difficulty
find with the burner is not the raising
of steam , but in keeping it down.
The boiler is fed by one pump worked from the
crankshaft, the water passing through a hot coil,
in a similar manner to the 4 -cylinder compound .
It is also fed by one hand pump and one Vic "
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injector. The small pump has been altered no less
than four times in order to obtain a supply of water
sufficient to keep a water level when running at
full speed . Consequently , it is unjust to criticise
the dropping water level when the model is run
ning backwards and forwards on the Society's short
track, for a model that is built for distance running
at a good speed is not usually a successful shunting
locomotive.
The tender of this model was built of mild steel
and brass and has the same wheel base as No. 3's
na

25
Field
nubes
Asbestos'

Fig . 14. - BOILER FOR FOUR -CYLINDER COMPOUND
AS ALTERED FOR SPRAY System of OIL
BURNING .
original one, but has a very much larger carrying
capacity, viz., 5+ pints of water and it pints of oil.
The wheels are 23 ins. diameter, axles & in .
The
diameter, and were made of cast steel.
laminated springs are built up in a similar manner
to those fitted to the other model and have india
rubber cushions attached , covered by German
silver weather protectors .
Brakes are not fitted as they have not been
found of much use on the previous model.
A
small lamp was fitted in the water tank to illu
minate the cab to enable one to work the model in
the dark .
Now , it seems to me in reviewing modern model
loco practice, that the difficulty that presents itself
is the maintaining of a steady water level, and the
question is, Which is the best method to solve this
problem ? As far as I can see, a reliable steam
pump is the solution . Another point that should
receive the attention of model designers is the
lagging of boilers. One finds that it is a very im
portant item— both boilers previously described
have thick asbestos coverings over their boilers,
and the author prefers to fit a small diameter boiler
with an efficient lagging than to increase the heating
surface at the expense of the outer covering.
It is my opinion that there is a decided advantage
in compounding. I cannot prove this statement by
records achieved by either of my models , because
I have no track at present upon which careful data
could be formed of their speeds, hauling power, & c.
But I think No. 3 in her new attire has plainly
shown herself superior to her original state with
two i -in . cylinders and 40 lbs. sq. in . pressure of
steam . Of course, the great fault about the model
now is that the tractive force is greater than its
adhesive power .
The chief points in favour of compounding are :
( 1) That in a modelwith sufficient adhesive power
the engine can be converted into a simple for start
ing purposes or for hauling a heavy load

toy

( 2 ) The absence of vibration in a model when
running compound .
( 3) Economy of steam - a very essential point in
models .
(4 ) A softer blast - an important item where oil
burners are used ; and
(5 ) Ease with which working pressure can be
maintained .
On the other hand, of course, the simple engine
is cheaper and easier to construct, requires no extra
valve for starting , and does not require such a
strong boiler .
I should like to see a single -cylinder engine fitted
with a low -pressure cylinder , and then observe the
result. This would prove whether one could com
pound with advantage on a still smaller scale than
that on which I have experimented . There are many
points that are opened up by this subject and many
which can afford the model-loco enthusiast many
interesting experiments. For instance, whether a
simple locomotive with cylinders having a very long
stroke and an early cut-off of the valves is superior
to the compound loco . Whether in a compound
model locomotive it is best to use the high and low
pressure cylinders having the same stroke, or
whether it is better to adopt a short stroke for the
high -pressure cylinders and a long stroke for the
low or vice versa , is an interesting suggestion .
Some years ago a few engines were built for the
Dutch railway having an 18 by 24 high-pressure
cylinder and an 18 by 48 low -pressure . I beli
these engines in work were successful, but having
such a long crank it was found that it would not
stand the unequal strains and , therefore, the engines
were discarded . For my own part, I believe dis
tinct advantage would be obtained from compound
cylinders with , say, high -pressure i -in . bore, it- in .
stroke, and low -pressure it -in . bore , and 13-in .
stroke.
The Reikie'compound would be a very excellent
system to adopt for a model. This system of com
pounding is similar to Smith's system adopted on
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Fig . 15.-- BOILER OF Two-CYLINDER COMPOUND .
the Midland Railway, but the order of cylinders
reversed , i.e., two outside high -pressure and one
inside low . The curious point being that the ex
haust from the high -pressure cylinders goes direct
into the low -pressure steam chest, and the low
pressure cylinder is only if times the combined
areas of the high -pressure cylinders. There is
another point that has to be decided , namely ,
whether there is any advantage in using a receiver
with compound models .
is a cu ous fact that
the Midland Railway compounds (Smith's system )
and the Reikie engines in India , are remarkably
successful locomotives , and yet they have no re
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ceiver, whereas the D'Ghlen and Golsdorf com
pounds have large receivers.
In No. 3, a receiver- the area of the low -pressure
cylinder- is placed in the smokebox , but in the
4-cylinder compound no receiver is attached , so
that you will see that I intend, to a certain extent,
to try both methods.
I suppose readers would be interested to know
what type of loco I should advise to those who

Inner Tube
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end

0 0

Silve.
soldered
joint

Brass hex :
FIG . 16 .--- FIELD TUBE .
would like to experiment upon a simple design of
compound locomotive. I will, therefore, briefly
describe a 4 -in . scale model as the outcome of my
experiments.
2 -CYLINDER COMPOUND 4 -COUPLED BOGIE
LOCOMOTIVE .

Driving wheels, 41 ins. (coupled ),
and trailing ditto .
Bogie wheels, 24 ins.
Cylinders : High -pressure, 4.in. bore by 1f- in .
stroke.
Low -pressure, 11-16 in . by I } -in .
stroke.
Or, if the same stroke be preferred
H.-P. cylinder, 4 -in . bore by 1 - in . stroke.
L.-P. cylinder, if- in . bore by 13-in . stroke.
Boiler with an actual heating surface of 180 to
200 sq . ins. with a feed pump attached.

Open

Shur

FIG . 17. - REGULATOR .
Grate area of about 10 to 12 sq . ins. and fired
by oil fuel.
Steam pressure, 75 lbs. per sq. in .
I would advise the fitting of a compound valve
or H.-P. steam bye-pass for starting purposes.
You will notice that small driving wheels are
advised in order to obtain a quick running engine,
and it seems that with large ports there is a distinct
gain in a quick running compound , as they start
away more rapidly and the back pressure on the
H.-P. cylinder is rendered more even .
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Fast Steamers .
'HERE are , according to Lloyd's Register ,
(
20 knots and above. " Six years ago ,
there 'were 43. But these figures by no means
refer wholly to steamers concerned in ocean voyages .
The employment of fast boats in cross -Channel
services and in excursion trips accounts for the
greater proportion , and ocean -going steamers repre
sent only 18 out of the present total of 64. The
progress of recent years as regards these vessels is
shown in the subjoined table :
OCEAN -GOING STEAMERS OF 20 KNOTS AND ABOVE .
1898-9 .
1904-5 .
Great Britain
6
7
2
Germany
7
United States
4
France
2
I2
18
Our own advance, it will be seen , is relatively small,
the only vessel added in the interim being the
Oceanic , with a speed of 21 knots , as compared
with the 20 knots of her predecessors , the Majestic
and the Teutonic. Of the Cunard fleet, the Cam
pania and the Lucania are credited with 22 knots
and the Etruria and Umbria with 20 . It is the
Germans who, as everybody knows, have been
making headway. The Hamburg -American Line
is at present at the top of the tree with the Deutsch
land of 231 knots . The Norddeutscher-Lloyd run
that famous greyhound very close with the Kaiser
Wilhelm II, with 23ů knots, and the Kronprinz
Wilhelm , with 23. The same company also boast
the Kaiser Wilhelm der Grosse , with 22 knots, and
the Kaiserin Maria Theresa, with 20 .
The long
names of some of these vessels must , by the way,
be frequently found inconvenient . The United
States has still to be content, so far as fast steam
ships go , with the four vessels of the American line ,
each with 20 -knot speed . The French Transat
lantic Company now possess two 21-knot steamers
in La Lorraine and La Savoie , and that exhausts the
list . It looks as if matters will remain pretty
stationary until the two great Cunarders appear.
They will prove an exception to the rule that the
biggest Altantic steamers are not the swiftest ,
whether they be those which Great Britain has
already built , or those which the Germans have
under construction . If we take, as a whole , the
vessels of “ 20 knots and above," this country can
claim marked superiority . We owned 27 out of
43 in 1898-9 . For 1904-5 Lloyd's Register credits
us with 38 out of64 . We have added II while the
rest of the world has been adding 10 . It seems
somewhat of a paradox that, while we more than
hold our own in the speed of short voyage steamers,
we should have been content to concede the blue
ribbon of the Atlantic . Some of our domestic pro
gress is undoubtedly due to the turbine, which
accounts for seven steamers of 20 knots and up
wards. No other country is credited with a single
steamship of this type. It is Great Britain which
leads off in this revolution. - Shipping Gazette .

RAILWAY HEAD LIGHTS . - The express code for
the Great Northern , is white at foot of chimney ,
and white over right buffer, not left as given on
page 79 ofour issue for July 28th .
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An

X - Ray

Apparatus.

By B. F. Tole.
CHE following is a description of an

X -ray

and which is accompanied by the photograph
herewith . The Wimshurst machine has four 18 -in .
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a 7 - in . spark quite easily . The base is made of
oak , from odd pieces, and polished black , with the
exception of ebonite plates, it is all made from odd
pieces of material. The tube is a 6 - in . bianodic ,
which I purchased of Messrs. Watson & Son , High
Holborn , and gives every satisfaction .. I also had
my screen from them ; it is a double -coated barium
platino -cyanide. It lights up most brilliantly
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MR. B. F. TOLE's X -RAY APPARATUS.

ebonite plates with thirty -two sectors on each plate ;
they are mounted on wooden boxes, bushed with
brass tubing, and working on a steel shaft. The
Leyden jars are ordinary bottles, well varnished,
and filled about 2 ins. up with small lead shot ; they
also act as supports for the brass conductors.
They stand in brass cups, which serve for the out
side coatings of the jars. Conductors are made
from odd pieces of brass tubing, with bedstead
knobs inserted in each end. These conductors
carry the spark gaps over the machine. I can get

and shows the human backbone through the chest.
If any of your readers think of making one, and
require anymore particulars, I shall be most pleased
to help them in any way I can through the columns
of this paper.
A RECORD MOTOR RUN . — The record between
London and Glasgow has been reduced by i hr.
50 mins. on a 5 h.-p. 4 -cylinder Napier by Tom
Shaw ,who left London on Tuesday night, July 12th ,
and reached Glasgow in 20 hrs. 20 mins.
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The simplest way of making the lid is to square
and plane a piece of teak 12 ins. by 154 ins. and to
cut a piece 81 ins. by 6 ins. out of the centre. Four
slips of wood , with mitred ends, are cut so that
when fitted corner to corner like a picture frame
the internal dimensions are 9 ins. by 61 ins.
The slips are then placed round the opening
which has been cut in the box-lid and are screwed
down , thus forming a rectangular recessed ledge
into which a piece of thick plate-glass slightly
smaller than 9 ins. by 61 ins, can be fastened with
red -lead .
The best way of making the lid is to build it

Experiments on Electric Oscil
lations and Waves.
By R. P. HOWGRAVE -GRAHAM , A.I.E.E.
THE SECONDARY COIL .
(Continued from page 536 , Vol. X.)
"HE containing box for the coil is shown in
teak, 10 } ; ins. square, and they, like all
other portions of the box, must be planed abso
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FIG . 28.- SIDE EI EVATION .
Box FOR TESLA Coil .
lutely straight and square at the edges, as, ļf the
box is to hold its oil permanently without leaking,
all butt joints must be very accurately worked .
The sides, which are the same thickness as the ends,
are 127 ins. by 154 ins. ; the bottom is 151 ins. by
12 ins. and I -in . thick .
The whole box is fastened together with flat
headed brass screws well driven home into properly
drilled and countersunk holes spaced out at dis
tances of about 2 ins. The screws driven into end
grain may be 2 in . No. 12, and those driven into
side grain No. 14 , extra long ones being used for
holding the bottom on . All butting edges should
be plentifully smeared with good red -lead before
the box is screwed together, the superfluous lead
being scraped off afterwards.
A pair of large,cylindrical-headed terminals, with
t - in . Whitworth shanks, are screwed into one side
of the box in the manner shown at A A , Figs. 28
and 29. The box should be drilled and tapped to
receive them , and their length should be such that
nuts may be screwed on where they project inside
the box . A pair of small leather washers are cut
to go between the terminals and the box to prevent
leakage of the oil. At the points B , B , 3 ins. from
the corner of the box and 34 ins. from its edge,
it- in . holes are bored and below these are fixed the
bars C C , which are shaped in themanner shown to
facilitate the movement and carriage of the coil ;
each must be bevelled at one edge to allow for
the 34- in , discs of ebonite E E.
The lid is best made with a window in its centre
in order that the behaviour of the coil while in action
may be observed. This has often been found use
ful when there has been any tendency to break
down .

FIG . 29. - END VIEW .

out of four pieces mortised together as shown in
Fig . 30 ,where ( a ) is a plan of the lid , (b ) the elevation
of its edge, and (c ) a section taken at the dotted
lines (?). The end pieces A A are 12 ins. by 34 ins.
by & in . grooved or recessed at one angle to a
lateral distance of in ., and to a depth of 3-16ths
in . The edges, which have been recessed at their
à
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Fig . 30. - LID FOR TESLA Coil .
angles, are also grooved out to a depth of 1 in . for
a distance of 24 ins. from either end , the groove
being 1 in . wide. The pieces B B are cut 10 ins. by
3 ins. by # in . and shouldered down at their ends to a
depth of i in . to fit into the grooves in A A. They
are also grooved along one angle just as were the
other pieces. When the four parts are fitted to
gether the edge of the opening in the centre should
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show a uniform recessing like that represented in
the section c .
The portions of the lid having been finally glued
together and shellac varnished, a sheet of glass is
let into the centre in themanner described previously .
Suitable screw holes are made in box and in lid
ready for use when the whole coil has been fitted
up .
The ebonite tubes shown screwed on to the ends
will be described in the next article.
( To be continued .)

Artificial Landscape Modelling .

By J. PIKE .
ANY readers and constructors of models may
MAbe glad to know of a simple method ofbuild
ing up a railway track — or the bed upon
which the track is laid - with good imitations of

III

for such a model, the engine, electrically driven or
otherwise , and rolling stock, it is better to keep as
a rule , to a small scale . The baseboard of the
model figured was about ? ft. by 3 ft. and was
really designed to be placed in a shop window ; it
will be seen , therefore, that it was necessary - not to
mention the rather circumscribed limits of the
modern dwelling-house - to keep everything on
similar liliputian lines .
Having decided upon the area to be covered , the
first thing to do is to make a baseboard to size, of
stout boards, strongly clamped together , and
finished off at the outside edges with a narrow
moulding. Next, sketch on the board an outline
of the track ; this should be done, of course, with
some notion of what is intended in the way of
tunnelling, viaduct or bridge work . Having settled
the outline of track , we proceed to build a 3-in .
wide platform ( for a 2 -in . gauge line) uniformly to
the sketch , and if this be built upon tressels at a
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FIG . 1. - ARTIFICIAL LANDSCAPE MODELLING .

scenery, hills, valleys, and the like. A photograph
is annexed of a model made during the “ Khaki "
period and is supposed to represent a portion ofthe
* illimitable veldt," with a railway, a wayside
station , cattle giazing, a small patrol of Lancers,
and , of course, an armoured train .
Although at the present time we are, for the
most part, not over anxious to recall those " khaki ”
days, still, it cannot be denied that the programme
laid down as above is rather an attractive one, and
well worth the attention of the model maker.
Fiistly , the train - electric , of course — two -rail
or three- rail system , station, bridge, and tunnel ;
and, secondly , the track with its appropriate (more
or less ) undulating landscape -- all interesting work
and enough of it to fill up many spare hours . The
mechanical details are not within the scope of this
article, but it may be suggested that in choosing

height of 6 or 8 ins, above the base, we can after
wards cut out portions here and there for viaduct
or bridges, and generally , greatly increase the
variety and beauty of the landscape. Tressels of
1- in . deal, 6 ins. or so high , 3 ins. wide at the top ,
and 4 or 5 ins. at the bottom , should be arranged
at intervals on the line of rails, and fixed with
glue ; these need not be less than 6 ins. apart. On
the top of the tressels fasten with glue or tacks
pieces of any kind of wood, but of the same thick
ness ; they should be sawn and shaped roughly so
that the end of one piece meets the end of another
on top of one of the supports , and, when fixed the
platform can be brought to a uniform 3 ins. width
by saw and plane — the
edge at
should
be neatly done, with particular reference to the
curves . The inside part requires little attention in
this way.
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Packing

carpet or tin tacks in , leaving the heads sticking
out, as they help to support the plaster.
At this stage, it will be well for the worker to
finish a portion of the outside by banking it up
with the composition which I recommend as a good
substitute for the real thing. The mixture I use
for the purpose is plaster of Paris , sawdust (cedar
or mahogany by preference ) and water ; and some
times very thin glue in place of the water .
The
best quality plaster should be used - dental plaster
-as this sets very hard ; the cedar dust should be
rather coarse and rough for all purposes, except
between the rails . To mix and apply the com
position, first damp with a sponge the part to be
covered, then take a large basin and fill it about
half full with cold water and have ready a table
spoon and blunt knife or spatula . Take some of
the plaster and shake or sprinkle into the water ;
this is best done by shaking it over the middle so
that as it sinks in the water it will settle at the
bottom of the basin . Enough should be put in in
this way until the bulk reaches nearly to the sur
face . Now shake in a handful or so of the sawdust,
and stir it all up quickly. Commence to apply it to
the part of wood it is intended for, spreading it on
roughly and quickly, but with some idea of outline.
It will be advisable to mix small quantities at first
as the stuff sets very quickly . When the rails have
been laid the same process is gone through, using
finer sawdust and applying it between and at the
sides of the rails .
The undulations, or general formation of the
landscape, are set up first with thin wood or stout
cardboard ; this to be then moistened with water,
and the plaster mixture applied . Unless one has a
distinct artistic touch , it is better not to attempt
any modelling of the plaster itself ; simply put it
on — without too much knife work - and let it set
and, as a rule , it will dry and look natural and
rugged . When quite hard , it may be stained with
a mixture of brown umber and gum water. When
this, again , is dry, thin hot glue is applied and
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FIG . 2 .

coarse cedar dust sprinkled liberally over it ; a
considerable portion of this will adhere, and , where
necessary, the layer may be thickened by one or
more further applications of the glue and sawdust .
This having set hard may be fixed by spraying over
it a solution of shellac varnish (shellac and methy
lated spirits ). A suitable and cheap spray may be
bought at shops supplying garden seeds, & c . The
top of the model is covered with what looks like
coarse dried and sunburnt grass , with bare patches
here and there. The sides of the cuttings and the
mass of rock were made to look very realistic in a
simple way ; for example, the hot glue being freely
applied to the top some of it ran down the sides
and formed little pools quite irregularly . Coarse
sawdust was at once scattered over it - the surplus
afterwards being shaken off, and , as before remarked ,
several thicknesses can be easily put on in the same
way, the larger and denser masses of fibre being
afterwards sprayed with theshellac varnish . Certain
parts being lightly touched with green enamel,
the effect is that of a rocky hillside with fissures
here and there filled with vegetation ; some beautiful
shades in green enamel can be had very suitable for
the work .
If it be desired to place the model out of doors,
it may be made practically waterproof by adopting
a method which can easily be detailed . Make a
pint or so ofgood thin and hot glue and stir in about

FIG . 3 .

Pac

Having finished so far, proceed to cover in the
outside of the platform by tacking strips of thin
wood or cardboard to the outside edges of the
tressels, i.e., at every point where these happen to
be. This outside covering should intentionally be
somewhat roughly done, e.g., the strips need not be
close together and , in fact, any rough bit of work
will do, as it all has to be covered with plaster and
coloured
It is a good plan also to put plenty of
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Trestle

Boseboard
a saltspoonful of powdered bichromate of potash, or
this salt may be dissolved in a little hot water and
added to the glue. Now , if the gelatinous com .
pound be mixed into a quantity of cedar dust to a
consistency which can be spread - or otherwise
mixed so that the fibre of the cedar is saturated or
impregnated with the bichromatised glue, the result
will be, when thoroughly set and dry and after
exposure to daylight, a mass of woody tissue which
is practically insoluble ; in fact , it may be soaked
in water for a considerable period before it shows
any signs of disintegration . This is a valuable
property, and can be utilised in various ways. The
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plaster compound with which the model is built
may be gone over and thoroughly coated with a
layer of hot, thin bichromatised glue which , when
dry, will render it waterproof. Upon this again
much work can be done with the sawdust and
bichromatised glue, all of the work being after
wards painted or enamelled . For out-of-door
models, on the smaller scale even , natural vegeta
tion would, no doubt, be used as far as possible to
make up the undulations and variety in the land
scape, but as a basis of the structure and track
with plaster and sawdust — and for covering and
coating the various parts, the bichromatised glue
may safely be used . The interest of the out -of
door model is much enhanced by the fact that the
design must necessarily include a system of drain
age, in which case, of course, the pipes would have
to be laid and the skeleton of the landscape built up
before starting to lay on anything more than an
experimental bit of plastering :
Figs. 1 and 2 require no explanation except to say
that no actualwater need be used ; a sheet of glass
painted on the underside serves for this .
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Practice ,

Railway Company's new service between London
and the West of England and vice versa .
On the down trip the engine employed between
Paddington and Plymouth was the City class,
City of Bath,” driver Burden , and the run of
246 miles without a stop was covered with the
The
greatest ease in the 265 minutes allowed .
train consisted of six bogie vehicles , including a
dining car, the weight being officially reckoned as
150 tons behind the tender loaded .
A “ Camel
class engine, Swansea ," took the train on from
Plymouth , and after a good run , Penzance was
reached at 4.57 p.m. or 13 minutes before booked
time. On the return journey, next day, the same
locomotives were employed , viz ., 66 Swansea » from
Penzance to Plymouth , and City of Bath " from
the latter place to London . Unfortunately for the
realisation of the non - stop run , the train was stopped
by signal and kept waiting for four minutes outside
Exeter, but although St. David's was passed through
that amount late, the driver had made this up and
had gained time on passing Swindon , where the
men in the Works turned out to see the train pass.
Paddington was reached at 4.54, six minutes early .
At one time it seemed probable that the arrival
would be 16 minutes early .
(To be continued .)

By CHAS. S. LAKB.
(Continued from page 14.)

An Interesting Model Locomotive.

RECENT DEVELOPMENTS ON BRITISH RAILWAYS.
N several home railways eithernew locomotives
ONor others which have been rebuilt and brought
up to more modern standards, have recently
been placed in service. On the L. & N.W.R. Mr.
Whale is adding to the number of engines of the
“ Precursor” type and is rebuilding some of the Webb
4 -cylinder compounds with Belpaire boilers, whilst
many of the same type are being fitted with duplex
valve gear to allow of an independent cut-off in all
four cylinders . The Great Western have now a
new type of 4-4 - o locomotive in service known
as the “ County ” class, the first out being No. 3473
“ County ofMiddlesex.”
These engines have a very
similar appearance to the “ City ” series; but differ
from the latter in being provided with inside
frames and outside cylinders
This ienders it
possible to utilise the long piston stioke of 30 ins:
which is being tried so exhaustively on this railway.
The boiler is of the taper pattern , and other features
of the design are fully representative of the latest
Great Western practice. Mi. Drummond has intro
duced on the South -Western Railway a new class
of express passenger locomotive which foims a
combination between his existing designs of the
300 " and " 390 " classes . The 6 - ft . 7 -in . wheels
of the former series are retained , and all the dimen
sions incorporated in those engines are adhered to ,
but the boiler is much larger and is , in fact , of the
same size as the 390 " class of 6 -ft. engines. The
Midland have some new and larger goods engines
running , and on the Great Eastern some enlarged
6 -coupled tank locomotives have been built at
Stratford and put to work on suburban traffic .
Other developments are in hand on some of the
larger railways.
GREAT WESTERN NON -STOP RUN TO PLYMOUTH ,
The writer was enabled to be present on the
occasion of the inauguration of the Great Western

MR. CHAS. S. LAKE has received from Mr. John
Riekie, late locomotive superintendent of
various railways in India , a photograph showing a
model compound locomotive built upon his system .
The original engine, it should be stated, was con
verted from a simple to a compound by Mr. Riekie .
and in its later form it gave very great satisfaction ,
notably where hill climbing was in question. Three
cylinders are employed , viz ., two high -pressure
outside the frames , and one low -pressure between
them , all driving the same pair of wheels, which
are coupled to another pair behind the firebox .
The peculiarity of the Riekie compound system
is that the high -pressure cylinder capacity is not
restricted , as is usually the case in compound
locomotives. These cylinders are of the same
dimensions as are to be found in the ordinary
everyday simple engine, and may be either 18 by
Thus,
26 or 19 by 26 , or otherwise as desired .
adequate starting power is obtained without its
being necessary
to have recourse to a starting valve
or to work 64 simple ” under any conditions what
ever. The low -pressure cylinder is 30 or 31 ins.
diameter, and at first sight this appears to be an
incorrect ratio , too small an area being allowed
for steam expansion . This is not so , however, for
on account of the large high -pressure cylinders being
employed , a very early cut-off is permissible ;
indeed , the same range of cut-off is observed as in
the standard two-cylinder simple express loco .
motives on every railway, viz., from 18 to 25 per
cent., according to circumstances.
The thiee cianks are arranged at 120 deg. apart,
thus ensuring a very even turning moment for the
axle and rendering the engine certain in starting
and facilitating its acceleration . To all intents and
purposes this is a “ simple " engine so far asmethods
of working are conceined , the difference being that
a large low -pressure cylinder is provided to use up

Notes

on

Recent Locomotive
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the energy still contained in the exhaust steam
after it has been expanded in the high -pressure
cylinders. Continuous expansion , from a point
represented by 25 per cent. of the length of the
high -pressure piston stroke to the ends of the low
pressure cylinder is obtained , and as a natural
consequence, the terminal pressure is very low,
although the initial pressure may be anything up
to 200 or 220 lbs. per sq . in , or even more.
Practically all the work value is extracted from
the steam before it is ejected into the atmosphere,
and unlikemany other so-called compound systems,
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in the firm's catalogue from which it can be obtained
should be mentioned . The article should be written
on one side of the paper only , with the name and
address of the sender on the back . The photo
graphs and any separate sketches enclosed with
the contribution should similarly bear the name
and address of the sender , otherwise delay may
arise in the awarding of the prizes. It is essential
in this, as in our other competitions, that the copy
right of the photographs must be the property of
the senders and the covering letter should contain
a declaration to this effect.

PS

A MODEL

RIEKIE " COMPOUND LOCOMOTIVE .

this one has the advantage of the minimum of extra
parts , thereby lessening the cost of construction
and of maintenance. The locomotive illustrated is
representative of one of the North -Western (Indian )
4 -coupled passenger engines as converted to the
Riekie compound system .

The “ Gauge " Competition .
Wishing to encourage model makers to let us
and their fellow -readers see what they have accom
plished , we again offer to send a “ Columbus "
sliding caliper gauge to every reader who sends us
for insertion in our Journal a sufficiently good
photograph and description of any model, tool
or piece of apparatus he has made. If preferred ,
any other tool or article to the value of 6s. 6d .
will be sent in place of the Columbus gauge. Entries
should be accompanied by a separate letter, giving
the title of the article and stating exactly what
tool is desired . If other than a
Columbus "
gauge is required, the page and number of the tool

Flying MACHINES. — Sir Hiram Maxim , speaking
at Southport recently, said that it was only a ques
of going fast enough to enable a flying machine to
be perfect. He did not say that a flying machine
would ever cross the Atlantic, but he aspired to go
at the rate of forty or fifty miles an hour and return
to a starting point, and this would revolutionise
military warfare.
BELT PULLEYS. — These should be at least an
inch wider than the belt, and the rim should be
convex to keep the belt in the centre ; about fin .
to { in . of convexity is usually allowed in pulleys
up to 12 ins. wide. The ratio of the diameters of
two pulleys which work together should not exceed
6 to 1. This distance apart should , if possible ,
be such that the arc of contact on the smaller pulley
If the arc of contact is less ,
is not less than 165° .
the width of the belt should be increased . The
diameter of pulleys is seldom less than eighty times
the thickness of the belt in the case of ordinary
belts , or thirty times the thickness of link belts ;
that is, if any reasonable amount of power is being
transmitted. —Mechanical Engineer .
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Practical Letters from
Readers .

our

( The Editor invites readers to make use of this column for the full
discussion of matters of practical and mutual interest. Letters
may be signed with a nom -de-plume if desired , but the full
name and address of the sender must invariably be attached .
though not necessarily intended for publication .]
Design of L.B. & S C.R. Express Locomotive.
TO THE EDITOR OF The Model Engineer.
DEAR SIR,–Will you pardon me for pointing out a
slight inaccuracy in your reply to a recent
Query re design of L.B. & S.C.R. Express Engine.
The boiler -centre of the three engines of “ Empress
class is 8 ft. Ii ins. from rail, not 8 ft . 3 ins., as
shown.
The latest class of express engine differs from
the above in having the boiler barrel made in two
rings, instead of three, and the dome in the rear
one, the centre from rail level being 8 ft. 3 ins.
A little while ago the Engineer published an
external view of the former engine and sectional
drawing of the latter class ; possibly that may have
led to this slip. - Yours truly ,
South Norwood , S.E.
L. E. BRAILSFORD .
(We thank our correspondent for calling attention
to this slight inaccuracy . - ED . M.E. & E.]
An Electric Nightlight.
TO THE EDITOR OF The Model Engineer.
DEAR SIR , -Having for some time now been a
reader of the M.E., and being interested in the
number of letters about electric nightlights, I
thought I might make a suggestion which would be
cheaper , and satisfactory. These are what you
require to make this simple affair - some scrap
B

A

W

E
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The contacts are as follows : one terminal of the
lamp is soldered to the brass cap, and when that is
screwed into the shade forms a contact. The
second is a piece of insulated wire , No. 32 , about
6 ins. long, soldered to the other terminal of the
lamp,and taken up through the tube as in the figure.
I have made two clocks like this, both work
well. Of course, a box is made for the battery ,
which is placed under the clock as a kind of pedestal;
the bottom , or a side, must be made to come off,
so as to be able to renew thebattery .
I should be very pleased to let anybody who
does not quite understand the above and who would
like to follow it have a full explanation . - Yours
ALCIBADES .
truly ,
Tonbridge.

A Simple Dynamo Brush .
TO THE EDITOR OF The Model Engineer.
DEAR SIR, -I am enclosing a sketch of a simple
and very effective dynamo or motor brush , which ,
B
Karium

A

с

R

K
Commutator
A SIMPLE DYNAMO BRUSH .
if you deemed worth while publishing,might interest
those readers who are troubled a great deal with
dynamo sparking .
I have used the said brush for some time past
now , and find it answers very well ; it also does not
wear or scratch the commutator so much as ordinary
copper gauze or brass spring brushes.
B is a strip of brass about j -in . broad and 14-in .
long, bent at about in . from end to sharp angle as
shown. R is also a piece of brass
in . broad and
about
in . long, bent as shown , and soldered or
riveted to the strip B , as seen in sketch . K is the
carbon brush , which is filed to fit between A and
C , leaving a piece about
in . long for bearing on
commutator. The brush fits in brush -rocker as
an ordinary brush. — Yours truly, C. A.Mader.
Johannesburg.

С
A CHEAP ELECTRIC NIGHTLIGHT,
A , Plate to secure fitting to clock ; B , Tube con
taining the insulated wire ; C , Shade ; D , Lamp;
E , Fork sol red to shade ; F , Top of lamp's brass
cap ; Z and W , Line wires (terminals).
brass , a piece of brass tubing, } in . in diameter
and about 3 ins. long, and a cheap pocket electric
flash lamp.
Take to pieces the flash lamp, using the hollow
reflector as the shade. First bend your piece of
tube into the required shape, as in figure ; this
having been done, cut out a small piece of brass ,
drill three holes — two for screws, the centre for
the tube - which must be soldered there.
Next a fork should be made the same size as the
top of the lamp, with a hole at the top to let the
tube pass through ; this must also be soldered , and
to the tips of the fork the shade should be soldered .

The Model Engineer Locomotive.
To the EDITOR OF The Model Engineer.
DEAR SIR, -Since the setof articles on the “ Model
Engineer ” locomotive has been finished , and Mr.
Greenly having invited questions, I wish to ask one
which I think is of some importance - how does the
designer propose fixing the coupling- rods to the
wheels ? The only trace is given in the coloured
plate , which shows specially made screws without
slots for a screwdriver (slots would , of course,
spoil the appearance ). Now , if this is the case,
there will be some difficulty in tightening up ; and
even if they are made tight, they must be riveted
over, because they are bound to work loose. If
these pins aie so fitted , there will be difficulty in
taking down the rods if required , and new pinsmust
be made when refitting, because those taken out
will be too short for riveting again , so that even if
there are slots they aie useless. No doubt Mr.
Greenly had some successful method in view when
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designing this part of the locomotive, which would
be worth knowing .
The steam - chest is let into the smokebox, but I
suppose air is to be kept out by a piece of brass
riveted on inside, having a hole to let the blast
through .
As the smokebox door is a dummy, the hinges
being cast on , I think cast iron is the bestmaterial to
use, because, when the hinges are polished , the white
metal will be more realistic than yellow . - Yours
G. V. H.
truly,
Galway .
TO THE EDITOR OF The Model Engineer.
DEAR SIR , -In answer to “ G. V. H.'s ” inter
esting ) letter with reference to the coupling -rod
crank pins for larger engines than -in . scale, it
is my practice to advise the correct locomotive
crank pin , viz., crank pin permanently fixed into

Fig . 1. - CROSS SECTION OF SADDLE
LOOK TOWARDS THE FRONT.
the wheel, made with a collar next to the wheel
and a loose collar or nut driven home against a
shoulder , and secured by a pin on the outside. To
remove the coupling- rods under these conditions,
the crank pin need not be disturbed .
In the design now under discussion , so long as the
screw -thread of the crank pin is a tight fit in the
wheel, and is driven home to the shoulder with
good fitting rods, no difficulties should be encoun
tered, and it should not be necessary to rivet them
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may be removed , should it be required to do so ,
by a pair of gas pliers, a piece of soft materialbeing
interposed between the jaws of the pliers and the
work , to prevent the latter being damaged .
Having forgotten to detail the saddle for the
smokebox, I append herewith a full-size drawing .
The front and end plates may be 1-16th in . or
5-64ths in . hard brass plate, as shown , and may be
fixed to the main frames (these are shown in chain
dotted lines) by angles in each corner, as shown .
On the inside of the front plate an k -in . eye bolt
should be riveted , so that it will project upwards
through a hole provided for it in the bottom of the
smokebox . A
box " or capped ” nut should
be made to fit it , and a washer intervening ; this
may be screwed on to the eye-bolt and form a
secure yet easily disconnected fixing for the front
end of the boiler.
The side plates of the saddle may be of 3-64ths
in . brass, and if not soldered to the edges of the
front and back plates, should be let in
behind the main frames as depicted on
the drawings. However, they may both
be let in and soldered with advantage .
To fix to the boiler some 3-32nd - in .
screws or bolts (nuts inside) with small
heads may be inserted along the upper
edges, as shown .
With regard to the air tightness of
the smokebox, the saddle should
be
packed tightly with asbestos 64 waste . "
No plates are required . I would sug .
gest that cast iron be employed for both
wheels and smokebox door, as if the
right stuff is supplied there should be no
difficulties in the way ofmachining them
on small single-speed lathes, I under
stand the manufacturers supplying cast

tä round headed screws.
(reduced heads)

FIG . 3.- SIDE ELEVATION OF SADDLE .

+

ings for this engine include cast iron wheels and
iron smokebɔx doors with the complete sets.H. GREENLY .
Yours truly,
London , E.C.

Fig . 2. - REAR PLATE .

over at the back . The screws or crank pins may
be made with deeper heads, slotted , and be driven
home with a screwdriver . When the engine has
been thoroughly tested , and is finally complete ,
these slots may be filed out. The crank pins may
be made from hexagon rod if desired , or should
these beaded pins (as designed ) be employed , they

The Testing of Model Steam Engines.
TO THE EDITOR OF The Vodel Engineer.
DEAR SIR , -I wish to point out a serious error
in the above-mentioned article, which appeared in
your issue of July 21st (ult. ). The indicated horse
power of a double-acting steam engine is got, as
stated by Mr. Burnand, from the following ex
pression :
I.H.P. = P.L. A. ( forward ) X , + P.L.A.(backward ) N .
33,000
33,000
but N in each case = the WHOLE number of revolu
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tions per minute and not half the number as stated
in the article under consideration , the reason being of
course, that there are two strokes of the piston to
every one revolution of the crank .
Again , in the case of a single-acting steam
engine the
I.H.P. = P.L. A. N.
33,000
but N = the number of revolutions per minute and
not the number of strokes per minute.
With further reference to the same article, the
approximate value of the mean effective pressure
(Pm ) as obtained from the expression
P. ( 1 + loge R ) -Pb
Pm
R
requires to be still further corrected by multiplying
the result by the “ diagram factor." As this is an
unknown quantity in a model engine, it is necessary
to assume some figure for it, but if it is necessary to
assume ( 1 ) the back pressure at exhaust ; (2 ) the
diagram factor ; and if (as is actually the case )
( 3 ) the mean effective pressure can merely be an
approximation in any case, why not assume the
IÀ.P. and mechanical efficiency straight away and
save all further trouble ? --Yours truly,
Forest Gate .
FRANCIS J. KEAN .

Queries and Replies .
(Attention is especially directed to the first condition given below
and no notice will be taken of Queries not complying with the
directions therein stated . Letters containing Queries must be
marked on the top left-hand corner of the envelope “ Query
Department." . No other matters but those relating to the Queries
should be enclosed in the same envelope.
Queries on subjects within the scope of this journal are replied to
by post under the following conditions :-(1) Queries dealing
with distinct subjects should be written on different slips, on
one side of the paper only, and the sender's nameMUST be in
scribed on the back. (2 ) Queries should be accompanied ,
wherever possible, with fully dimensioned sketches, and corre
spondents are recommended to keep a copy of their Queries for
reference. (3 ) A stamped addressed envelope (not post-card )
should invariably be enclosed . (4 ) Queries will be answered
asearly as possible after receipt, but an interval of a few days
must usually elapse before the Reply can be forwarded . ( 5)
Correspondents who require an answer inserted in this column
should understand that some weeks must elapse before the
Reply can be published . The insertion of Replies in this column
cannot be guaranteed. (6 ) All Queries should be addressed to
The Editor, THE MODEL ENGINEER, 26-29, Poppin's Court,
Fleet Street, London, E.C.]
The followingare selected from the Queries which have been replied
to recently : (12,137] Model G.W.R. Locomotive . G. S. C. ( Torquay)
writes : I would be very much obliged if you would answer the
following questions re å it-in . scale model G.W.R. locomotive,
** City of Exeter," No. 3,442. A sketch similar to the one given
in Query 4581, November ist, 1901 (giving the outside dimensions)
would very much oblige ( 1 ) Length and diameter of boiler,
number and diameter of tubes, size of the Belpair firebox, also size
of smokebox ? (2 ) To what scale would a boiler 171 ins. long,
7 ins. diameter, smokebox 41 ins. long , and length over all 30 ins.,
be suitable ? (3) Size of cylinders and best kind of motion ?
(4 ) What weight should the above locomotive pull at 80 and 100
lbs. per sq. in . pressure ? (5 ) Is a coal fire most suitable ? (6 )
What should the cylinder frames, wheels , & c., (without boiler or
tender) cost finished , and which of your advertisers would be best
to supply same?
( 1 ) Drawings of the “ City of Bath " class have not, to our
knowledge, been published ; but except for a slight increase in
diameter of boiler barrel taper shell and height of boiler from
rail these engines are the same as the " Atbara class illustrated
in our issue of November ist, 1901, and in our new book, the
“ Model Locomotive," by H. Greenly , price 6s. net ; 65. 4d . post
free. (2 ) It-in . scale, 77- in . gauge. (3 ) It or if-in. by 3-in.
cylinders. Link motion. For designs of suitable cylinders and
motion , see the " Model Locomotive " book,more especially pages
109 to 114 and 260 , and Plate I. (4 ) About 1,000 lbs. total load .
500 lbs. total load . (5) Yes, but the type of engine does not allow
of a very long firebox ( see Chapter Ji, locomotive type, in above
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named book ). The prototype has a shallow firebox and short
coupled wheelbase . This is detrimental in a coal-burning mode!.
(6) Depends upon the design . No firm would tender without
being supplied with working drawings for the model. If you are
not experienced in the matter of design , you cannot do better than
invest in the model locomotive book. It will soon repay its cost.
( 12,163) Model Ship Displacement. H.O. (Putney )writes :
Would you be good enough to explain to me how to determine
the displacement of a model ship from that of the original ? In
your issue of June 15th , 1902, in answer to Query 6258 you say
* the weight and size ofhull are cubically reduced whilst the sail,
area is only reduced by square.". I am sorry I do not understand
it quite, and should be much obliged if you could give an example
of them . I know how to extract cube and square roots,
but do not
know how to get the sail area and displacement of a model in strict
proportion to the original.
Supposing that the weight of the original ship is 20,000 tons dis.
placement and the length 600 ft.; and the model is 4 ft. or 4-600th
of the size of the prototype. The displacement or weight of the
model will be as the cube of the size
3
40 = 13 lbs.
150 of 20,000 tons = 3
which can roughly be proved if it is remembered that a model of
a liner to this scale would draw about 21 ins. of water and have a
beam of about 4 ins. Original is 1,000 sq . ft. Then that of the
model will be
I
1
1 000
2
100 )
25 sq. ft.
20 х 20 of I
400
( 12,032] Steam Piant. A. L. B. (West Norwood ) writes :
I have fitted up the above arrangement, to drive a small dynamo
to charge accumulators but find I cannot get speed enough on the
engine. Would you kindly give your opinion as to the fault?
Would a heavier weight on safety -valve do it ? Vertical steel boiler
17 ins. by 7. ins.;nine tubes, in . ; firebox, 6. ins. high, and I use
in . safety -valve ; weight, 2 lbs. Engine :
coal. Deadweight
1 }-in . bore of cylinder, 21- in . stroke ; flywheel. 74 ins. Would a
for
heavier flywheel be better or is the boiler or engine too sm
the work ? The dynamo I use lights a 10-volt lamp easily when
driven by a lathe, but only lights a 4-volt badly when under the
above conditions.
Of course, as we cannot, from the particulars sent, arrive at the
probable load the dynamo puts upon the engine, we cannot say
whether the boiler is too small for the work . We ought to know
the watts output of the dynamo and its efficiency , or the candle
power of the lamp. Roughly, we should say that the boiler is
sufficiently powerful for the engine. The exhaust steam nozzle is
not according to your sketch (not reproduced ) arranged in an
efficientmanner in the chimney and you do not get the fullbenefit
of the blast. See back issues of The Model ENGINEER for corres.
pondence on this subject, or refer to our new book , “ The Mode!
Locomotive " for full information on chimney and blast pipe pro .
portions. The safety-valve should blow -off at about 40 lbs. per
sq. in. Try a heavier weight, say, 3 lbs., as the boiler should
stand this pressure quite safely if it is properly constructed . We
prefer spring-loaded valves. Superheating the steam should also
prove beneficialas you have a long length of exposed pipe from the
boiler to the engine. However, see to the induced draughtand the
safety -valve first.
( 12,128 ] Small (Dynamo Failure. A. M. S. (Crouch End )
writes : I have made a small dynamo, as per sketch (not repro
duced ), but have not been able, so far, to get it to work properly .
The armature is a solid tripolar casting i 15-16ths in. diameter
and 2 ins. long, wound with 3 ozs. No. 22 D.C.c. wire. The field
magnet is wound with 9 ozs. No. 18 s.c.c. When run at 3,000
revolutions per minute it will only barely light a 4 -volt lamp,
whereas it ought to give about 10 volts 2 amps. The field -magnet
is connected in series with the armature, but it makes no difference
if they are connected in shunt- i.c., the lamp is only just lit up at
3,000 revolutions per minute ., I had the casting for this machine
given me ready fitted , and before this it was working properly . I
believe armature is wound with a slightly finer gauge wire, but I
do not want to alter the windings, but to obtain the best result
obtainable with those already on . When the terminals are short
circuited with a piece of wire, while the machine is running and
with a 4-volt lamp connected to the terminals violent sparking
takes place at the brushes, and when the piece ofwire is removed
the lamp suddenly lights up brilliantly and then goes out again .
Perhaps you will be able to help me.
To make this machine generally useful the armature should be
rewound with No. 24 gauge double silk -covered copper wire, and
the field magnet with No. 24 gauge s.c.c. copper wire, connected
in shunt to the brushes . Your present winding is suitable if the
machine is used as a series wound motor, but it will not give satis
factory results for varying loads if used as a dynamo. No. 18
gauge wire is not suitable for connecting in shunt. When a series
machine is short-circuited , a very heavy current is drawn off
through the field-winding resulting in overload of the armature
with sparking and a rise in volts,which lights your lamp brilliantly
for a moment, but rapidly falls. A series wound machine is only
adapted to work at one given load as a dynamo ; when only one
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Motors ," and " Small Electric Motors," pricc 6d . each . Also recent
articles in THE MODEL ENGINEER . We do not know of any book
dealing with arc only ; it is usually dealt with in books on electrical
engineering and lighting in general. You will find useful informa
tion in " Electric Wiring, Fittings, Switches, and Lamps," by
Perrin Maycock , price 6s., or “ Electric Lamps and Electric
Lighting," by Professor J. A. Fleming, price 63.
( 12,123] Charging Large Set of Accumulators . A.Q. (Rip
ley) writes : How long would it take a dynamo to charge a set of
accumulators to give off 150 amps. per hour for six hours at 105
volts ? The dynamo to charge accumulators is 105 volts and
400 amps.; and for several hours per day I could spare 200 amps,
for charging accumulators . About what length , width , and depth
would they be ? I want this for size of room that they would take.
Rough cost of a good set.
To work at 105 volts you would require a battery of 53 cells for
the main battery , and, say , five additional cells for regulating the
volts . Your dynamo must be able to give 2 volts for each cell,
in order to fully charge them , so that you would require to raise its
voltage to 160 volts by speeding up, or in some other way. If
discharged at 150 amps. per hour for six hours, the battery would
require about twelve hours' charging to fill it. You cannot charge
a battery at more than a given rate without running a risk ofdamag
ing the plates. Wehave taken 124 amps. as an average charging
rate (it would vary somewhat with the make of cells used) . It

small lamp is on it does not draw sufficient current round the field
coil, but if you add more lamps in parallel you will find the results
improve until you reach the point of correct load. According to
your statement you require sufficient 10-volt lamps to draw a total
current of 2 amperes.
(10,995 ] Telephone Failure. J. W. V. (Hackney) writes :
We have a private telephone with four stations. The batteries
are in good order ; all the bells will ring, except when you are at
3 you cannot ring to 4 , but you can ring from 4 to 3 . When the
double plugs are in at 3 you can ring from 2 to 4 , and vice versa ,
very distinctly. What is the reason you cannot ring from 3 to 4
There is probably a fault in the ringing spring or circuit at No.
3 instrument, and that it does not make contact with the ringing
press button is pushed in . Examine the instrument and see if youof
can discover a dirty or broken contact, or a break in the wires
the push circuit inside the instrument.
(12,288 ] Motor Driven Fan . " AMATEUR " writes : I wish
to ventilate a gas-engine room by means of a motor driven fan ,
constructing themotor myself. The room is 25 ft. long by 12 ft.
broad , and 12 ft. high. Can you give me a design for a semi
enclosed motor to do this, working from 220 -volt circuit ? What
horse-power will it have to be, and what size fan will be suitable ?
Can you give me any information as to which are the best books
on electric lighting bymeans of arc lamp: ?
is
6

24"
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Query N9 12211
SECTION .

END VIEW .

An 18-in. diameter air-propeller type fan should be large enough ;
the power required, if the fan is of etficient design , should be approxi.
mately 1 b.b.-p. for a speed of about 1,200 revolutions per minute .
Wereproduce a halt-sized drawing for the motor ,assuming that the
supply is continuous current, and that you wish to fix the propeller
on the motor shaft. The shell of themotor is to be cast- iron , the
pole pieces wrought iron forgings bolted to seatings inside the shell
by means of screws drilled and tapped through from the outside;
the joints must be faced and well fitted all over to make good
magnetic contact. The armature is to be of laminated toothed
drum pattern , 34 ins. diameter with 24 slots, such as shown in
Fig . 33 of our handbook , “ Small Dynamos and Motors," wound
with 24 coils, two in each slot, commutator to have 24 sections.
The field coils will require bending into an arc to get them into place
as shown by the dotted lines in the end elevation ; brushes to be
carbon . The beariigs are : o be bolted to the shell of the magnet
and can be designed to partially enclore the ends ; a thrusi collar
should be fitted to take the end- thrust on shaft due to the action
of the propeller . Armature is to he wound with No. 28 gauge
double silk covered copper wire, about lb.will be wanted ; wind
on as many turns as you can ; field coils each to consist of about
3 lbs. No. 21 gauge d.c.c, copper wire, joined in series with each
other
and in series to the brushes. The motor is held to the fan
ring by three armsin the usualmanner. For information respecting
the method of winding, details of brush gear, and particulars of
starting resistance, see our handbooks, * Small Dynamos and

---

MOTOR FOR DRIVING Fan .

is doubtful if you could get a battery to stand 200 amps. unless of
larger size cells. Approximate size of the cells would be 30 ins.
by 14 ins. by 25 ins. high overall, that is the size of each cell. The
cost per cell would be about £ 10 ; in addition , you would require
a regulating switchboard and minor accessories.
( 10,840) Spark Ignition for Gas Engine. P.W. J. (Birming
ham ) writes : Some little time ago I fitted my gas engine with
electrical ignition . It worked fairly well at first with occasional
misfires ; but since I have had new piston rings it will not ignite
at all. I have had the engine examined by a competent engineer ,
who says there is nothing wrong with the engine itself, but in his
opinion the spark is not strong enough for the compression . The
coil gives about } in. spark , and cost 21s. The accumulator is a
4 -volt Van Raden , and has just been charged . The contact is by
a wipe with trembler on coil. The plug is an E.I.C. projecting right
into cylinder. The engine is h.-p. nom ., cylinder bore 41 ins.,
stroke 9 ins., compression said by makers to be 50 lbs. to sq . in .
The engineer said that I ought to have a bigger coil and about
6 or 8 volts, and have the points of the plug abou ! 1-16th in . or
more apart, as it took a much stronger spark to ignite a gas engine
than a petrolmotor. Is this so ? The plug gives a very fair spark
when out of the engine . Hoping you will be able to help me out
of my difficulty . If a new coil is necessary would you say which
make would be the best to get ?
A coil giving f-in . spark in air should give a sufficiently good
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spark in 50 lbs. compression to ignite your charge. You could try
a higher voltage - say, 6 volts, and see what results you get. Yes,
petrol vapour is more readily exploded than coal gas. We can
only advise you to experiment with your coil and cells, as it is a
case for personal observation and inspection. However, we do
not think a new coil will be necessary, unless the old one has de
veloped some fault.
(12,269) Boiler for 1-10 . - scale Locomotive. E. L. R.
(Hoylake) writes : I enclose a rough sketch of 1-in.-scale Smithies
type boiler (not reproduced ) which I propose using for L.T. & S.R.
tank locomotive i- in . scale . Would it be asking too mich to
correct any errors which may be contained therein . I have
obtained the information from the " Model Locomotive," but would
like if you could just check same. Will the locomotive be sure to
pull 200 lbs, with above boiler, as I intend using it to pull myself
on a separate truck ?
As far as we can judge from your sketch the boiler is all right.
You will require to set out the tubes from the upcomer to the
downcomer in the manner shown in Fig . 248, page 192 of the
* Model Locomotive." As we understand that Mr. Stuart Turner
has this type of upcomer and downcomer castings in stock ,weshould
drawings.
the full-size
proceeding
before
thesefairly
obtain
If you use
thick
(3-32ndswith
in .) wrought
ironworking
or steel tube for
the outer shell and protect the boiler at the top, as snown, with
asbestos and also at the firebox sides as shown in Fig . 2 you
should have no trouble. Copper is much too expensive. We
should estimate that you could obtain a steel tubemade from ,
the sheet or solid -drawn tube split and bent for less price than the
cost of the copper . End plates for boiler should be cast 3-16ths in .
or 5-32nds in . and finished f in . thickness. The number of water
tubes seems about right; you must determine exactly the numbers
to be used in the full-size setting out. Do not get them too close ,
but leave, at least, $ in . or 5-32nds in . between each tube at the
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make of plates . If ordinary frame plates, a paste of red lead and
sulphuric acid diluted with two parts of water to one ofacid for the
positive plates ; and for the negative plates use litharge (another
form of oxide of lead, procurable from any oil and colour stores),
made into a paste, with the samemixture of dilute sulphuric acid .
The plates should thoroughly dry before being put into the cells
again , and they will then require an extra long charge. If you are
not sure of the composition of the plates , you should apply to the
maker of the cells , or send them to him for repair. If you read THE
MODEL ENGINEER handbook on Small Accumulators," you will
find some practical information on the subject.
The News of

the

Trade.

The Editor will be pleased to receive for review underand
thismaterials
heading
samples and particulars of new tools , apparatus,
for amateur use. It must be understood that these reviews are
free expressions of Editorial opinion , no payment of any kind
being required or accepted. The Editor reserves the right to
criticise or commend according to the merits of the goods sub
mitted , or to abstain from inserting a review in any case where
the goods are not of sufficient interest to his readers.)
• Reviews distinguished by the asterisk have been based on actual
Editorial inspection of the goods noticed.
On the Market. *
We have recently received from Messrs. W. J. Bassett-Lowke
& Co., a model set of Marconi's wireless telegraphic apparatus ,
suitable for distances up to about too ft. The set comprises a
transmitter, receiver , and Morse recorder, each piece of apparatus
mounted on a separate stand, and all three beau
fully finished off, he workmanship being of such
a high standard that a highly skilled instrument
maker would have no reason to be ashamed if he
turned out work no worse than this. We had the
set working on these premises , and it proved emi
nently satisfactory in every way, signalling through
a flight of steps and a deal doorr "
"-indeed ,
many deal doors -- after comparatively little ad
justing and experimenting .
It is a novel and instructive set, and we can
confidently say that any of our readers who are
interested in this most fascinating work will not
Asbestos
be disappointed if they obtain a set to experiment
with . Messrs. Basseit-Lowke are to be compli
mented upon their dispatch in bringing such appa
ratus as this within the reach of very many
ООО
amateurs , especially when we consider that not so
long ago only specialists in the subject and those
O ОО
with much spare time andmoney at their disposal
could hope to buy or make for themselves such
appliances as would meet the requirements of the
experimenter.
Query Nº12269.
A Model Contractor's Locomotive. *
Fig . 1. - CROSS- SECTION OF
There is now being placed on the market a new
Asbestos
design of model contractor's locomotive. We
MODEL Loco. BOILER.
have recently seen this engine under steam , and
can say that it runs satisfactorily, being fired by
FIG . 2. - SECTION THROUGH FIREBOX .
the ordinary spirit lamp. The model, which is
As you intend to adopt the ordinary dome and
3 in . gauze , has a single -acting , vertical cylinder, situated in the
closest point.
smokebox, and motion is obtained through gearing. It is fitted
regulator,
note tothat
removed ifplease
you want
takethey
outwill
innerrequired
the be
boiler toat beanyentirely
time.
with reversing motion , and the regulator hand -wheel works through
the smokebox door. The boiler and fittings are lacquered , whilst
the
Note remarks
page
on to
bookadvise
. If you
the chimney and smokebox represent polished copper, the whole
work we would
hardabove-named
a lotofof the
do 212
is intended
engine
a very neat appearance. Prices and further particulars
having
put
to
larger
in
motion
than
that
shown
the
in
L.T.S.R.
design
taking the dimensions from the motion details for the 2- in.scale,
may be obtained of Messrs. W.J. Bassett-Lowke & Co., Northamp
model tank locomotive reproduced to half size ( that is , full size for
ton , who are now supplying thismodel.
New Branch Premises.
1-in. scale) on Plate I.
Messrs . Cotton & Johnson , of 14 , Gerrard Street, inform us that
(12,057 ] Motor Cycle Accumulators. 'W.W.(Dublin ) writes:
( 1) How to restore buckled plates to proper condition ? (2) Would
they have opened a new branch establishment at 95 , Shaftesbury
you advise washing accumulators out with water after they have
Avenue, W.
been in use for a long time, and when a muddy deposit is seen
in bottom of case ? ( 3) What is best method of scraping sulphated
plates ? (4 ) Is any book published on repairs to accumulators ?
New Catalogues and Lists .
(5) Paste having fallen fro in positive grid , what will l refill it
with ? (6 ) Ditto negative grid
(1) Remove the plates from the cells and press them between
H. W. Cocks & Co., 143, Kew Road, Richmond , Surrey, have
flat wood boards. You may be able to insert a thin , flat board
sent us their illustrated catalogue of ignition accumulators for uie
between each pair of plates, and press the whole of them flat at one
on motor cars, motor cycles, motor tricycles, gas and oil engines
operation ; but if you have not sufficient power to do this, they must
or lighting the interior of carriages ; also for cycle lamps, surgical
be done one at a time. They should be in a charged condition .
lamps, electric jewellery, & c. List will be sent to readers of this
( 2 ) The plates should never be washes with water ; any washing of
plates or washing out of cells must be done with sulphuric acid
Journal for 2d., post free.
solution of the samne mixture as used in the cells. Ifyou can remove
Ferranti, Limited , Electrical Engineers, Hollinwood, Lan
the plates, it is best to do so , drawing off the acid first. The cells
cashire, send us thei : price list a id description of reverse i urrent
.
removed
been
have
plates
the
if
water
with
out wire brush of steel or iron wire. (4) We know
be washed
can Use
relay Or continuous current circui s ; also price lists of moving
a very stiff
(3)
coil'instruments and shunts for moving coil ammeters.
of no book on repairs to accumulators.:(5 and 6) Depends on the
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Page.

E have recently given space to some corre
! spondence from our readers in which it has
been urged that more attention should be
given by model engineers to original work . It is
not, of course, to be expected that every reader of
this Journal has either the time or the ability to
design and construct mechanisms or appliances of
a novel kind, and indeed we know that there are
many model engineers who follow the hobby from
a sheer love of the mechanical work involved and
who are thoroughly content to build either scale
models or to carry out the designs provided in our
pages by others . While admitting the pleasure and
satisfaction which such work affords to many
mechanical enthusiasts, we should like to add our
support to the view expressed by some of our
correspondents that original work is neglected
more than it ought to be in the model engineering
world . It is not given to everyone to be a success
ful inventor, but at the sametime, the possession of
a workshop and some degree of mechanical know
ledge and skill puts the model engineer in a very
favourable position for practically experimenting
with new ideas. There is a fascination about
experimental work which , perhaps, is hardly
realised by the modelmaker who me: ely carries out
an approved design from which it is known that a
'successful model can be built. Failures and dis
appointments there may be, but when success is
obtained at last it is a success well worth winning.
While on this, subject we may mention for the
benefit of those of our readers who feel that they
have inventive ability within them , that a prize of
£ 150 and a gold medal is being offered for the best
safety oil lamp, in connection with the Grocery
Exhibition , at the Agricultural Hall, London , in
September. Full particulars may be obtained from
Mr. Arthur J. Giles, 49, Eastcheap, London, E.C.
*
*

W

In connection with our Prize Competition No. 41
a reader writes : " I have obtained permission to
draw and describe a motor, which is a modified
design of the ' Lundell ' motor, from the patentees ,
Messrs . J. H. Holmes & Co., of Newcastle -on - Tyne.
Would there be any objection to my describing
same in the above competition , as I understand that
although anyone may construct a patented article
for his own use, he must not sell same, therefore a
manufacturer would be unable to supply the parts ;
this fact would , perhaps, deter someamateurs . I
enclose two tracings, one of the ' Lundell ' motor
and the other the modified model as I should show
it . You will see from my design that the castings
are very much simplified and the patterns would be
easier for an amateur to make. The reason I have
selected this design is, that it is more like the style
of motor generally used on large cranes and, I
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should think , would be easier to make and more
satisfactory than a 4 -pole motor, as described in the
M.E., June 15th, 1902, especially as it says that
Our
' strictly speaking it is not self-starting.'
correspondent is in error in assuming that anyone
can make a patented article for his own use, as this
is not the case . Anyone so doing would be subject
to an action for infringement, and for this reason
it is obvious that we must exclude any patented
devices from participation in the competition .
Unless our correspondent feels sure that his modifi
cations of the motor design are such as to avoid
trespassing on the patentee's claims, the motor
referred to will not be eligible to compete .
Notices ,
The Editor invites correspondence and original contributions on
all amateur mechanical and electrical subjects. Matter intended
for publication should be clearly written on one side of the paper
only, and should invariably bear the sender's nameand address. It
should be distinctly stated, when sending contributions, whethus
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panied by a stamped addressed envelope for return in the event of
rejection . Readers desiring to see the Editor personally can only do
so by making an appointment in advance.
This journal will be sent post free to any address for 13s. per
annum , payable in advance. Remittances should bemade by Postar
Order.
Advertisement rates may be had on application to the Advertise
ment Manager.
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to THE EDITOR , " The Model Engineer," 26-29, Poppin's Court.
Fleet Street, London , E.C.
AH correspondence relating to advertisements and deposits to be
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neer, 26—29, Poppin's Court, Fleet Street, London, E.C.
All subscriptions and correspondence relating to sales of thepaper
and books to be addressed to Pereival Marshall & Co., 26-25
Peppin's Court, Fleet Street, London , E.C.
Sole Agents for United States, Canada, and Mexico : Spon and
Chamberlain, 123, Liberty Street, New York, U.S.A., to whom
all subscriptions from these countries should be addressed .
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An Engine -Driver's Model Locomotive.

By G. H. MEDLEY .

MR. G. H. MEDLEY'S MODEL LOCOMOTIVE .

LTHOUGH I am an engine driver on the L. and
Y. Railway, I still consider that I am only
an amateur mechanic. The construction of
the model occupied 74 years, and was built for a
love of mechanics, and not as a profit ; at the same
time I derived a good profit in knowledge gained
in the construction of same. It was made for an
ornament for my home, and not as a plaything,
the former purpose it fills very well.
The whole of the work - i.e., turning and fitting,
was done at home, the castings being done at a
local foundry . The design is a modification of a
general design obtained from the locomotive super
intendent, keeping in mind the object I wanted it to
fulfil ; the photograph will explain this.
The tender is fitted with water pick -up , worked
from footplate, tender break tool-boxes, and a
pump in tender , the delivery pipe having a T
piece leading to left-hand and right-hand clack
boxes, of which they are placed on back of firebox .
A

The engine has a Stephenson link motion , the ex
pansion links swung from centre. Slidebars, con
necting -rod , and crosshead are mild steel fitted
with brasses to large end .
Back and front sanders are worked from foot
plate ,and in working order. The boiler is fitted with
one central fire-tube and ten cross water tubes, and
the firebox has four water tubes from roof of fire
box to the sides of inside firebox. Spring safety
valve is fitted to the dome, with wing valve, and
duplex fitted on top of firebox .
Two water gauges are fitted at the back of fire
box . The dome is bright, and made from brass .
The chimney is also bright at the top , whilst the
smokebox contains steam pipe from dome, where
the regulator valve is. Breeches blast pipe and
the smokebox door are fastened by a dart and
handle for screwing up same. The smokebox
Tender body, cab and
is extended a little .
boiler are painted pea green , with brass bands to

1
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keep lagging plates in position . Tender frame,
engine frame, and driving splasher are a dark red ,
lined with black and white. The engine and tender
is 34 ins. in length from buffer to buffer, and the
scale is about in , to the foot, and , at an estimate ,
consists of about 2,000 pieces, fastened together
with nuts and bolts and countersunk rivets.
In conclusion , I wish to say that I have derived
great benefit from this Journal. At the present
time I am making for the Mutual Improvement
Class at the enginemen's shed a model of Joy's
valve gear ; it is about half finished . Later on I
hope to send a description and photograph . The
scale is i in . to the foot, and the idea is to have one
centre frame and one steam cylinder on either side,
and one on each side suction feed through the steam
chest and quarter of cylinder, the piston -rods and
valve spindles extending to these cylinders. By
means of the above class it is sought to improve
young enginemen , and give them a clear insight into
theworking of the valves.

The Junior Institution of Engineers .

h the
ion
s of this Coode,
member
THEcourtes
y of
Matthews,
Messrs. InstitutSon , &throug
the engineers , and Messrs. S. Pearson & Son , the
contractors, were recently afforded the opportunity
for inspecting under special facilities, the National
Harbour Works at Dover .
Permission was also kindly given for the works
of the Dover Harbour Board , of which Mr. A. T
Walmisley is the engineer, to be seen , and the
S.E. & C. Railway turbine Channel steamer, Th :
Queen . Subsequently the members were welcomed
at the Town Hall by the Mayor and Mayoress of
Dover, Sir William and Lady Crundall, and an
organ recital was rendered there by the Borough
Organist, Mr. H. J. Taylor , To all who had
assisted in the arrangement of the interesting day's
programme, the Chairman (Mr. S. Cutler, junr. ),
expressed the hearty acknowledgment of the Insti
tution , whilst the members were assembled in the
Council Chamber.
On arrival at Dover, the party (about 100 in
number) went aboard The Queen just previously to
her starting for Calais, the chief interest , of course,
being centred in the engine room , containing Parson's
turbines of 8,000 i.h.p. capable of propelling the
vessel at 21°73 knots.
From the Admiralty Pier the members were taken
by a tug belonging to the Dover Harbour Board
across to the Prince of Wales Pier, where the big
Atlantic liners of the Hamburg-American line now
call. This pier was built by Sir John Jackson ,
Ltd., to the designs of Messrs. Coode, Son and
Matthews. The swing bridge on the connecting
railway was shown in motion . After luncheon , the
Admiralty Harbour Works were seen , the members
being conveyed along the East Arm by the con
tractors ' railway. All the operations in the prepara
tion of materials , and in the processes of construc
tion were explained in detail. Some of the party
viewed the work from one of the Harbour Board's
tugs. The total length of sheltering woiks is 9,520
ft ., and the area enclosed will be 610 acres at low
water. All the under-water work of the Admiralty
Pier extension and of the East Arm is practically
completed , and a commencement has been made
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on the island breakwater , which is to be built in
a similar manner by concrete blocks, the bedding
of the first course being prepared by means of
grabs and the use of diving bells .
On the 22nd July , a visit was paid to Messrs.
Bryant & May's match manufactory at Bow , the
processes in the making of both square stick matches
and wax vestas being shown. Special interest was
manifested in the continuous machines for both
classes of matches which treat the raw material and
convert it into the finished product automatically
throughout, filling into boxes which are then placed
in the covering by operatives stationed at the
machines.

Workshop

Notes and Notions .

[Readers are invited to contribute short practical items for this
column, based on their own workshop experience . Accepted
contributions will be paid for on publication , if desired , accord
All matter intended for this column should be
ing to merit.
marked “ WORKSHOP on the envelope.)
A Mould for Casting Lead Clams.
By “ Bok . "
In the issue of June 9th a contributor illustrated
in this column a pair of lead clams for the vice .
The accompanying sketches illustrate a mould for
casting these clams. The mould is made in two
parts (A and B ). They are placed in position as

Weight pur
on here
here

A

B

Lead poures
in here

A MOULD FOR CASTING LEAD CLAMS.

shown, and a weight put on A to hold it in place
when pouring in the lead.
[ In making the drawing for reproduction from
our contributor's sketches we have inserted a hole
in the upper plate for the purpose of venting the
mould . This may be found necessary if the two
portions of the mould fit together closely . - ED .
M.E. & E.]
Hints on the Working of Ebonite.
By R. J. MITCHELL.
This substance presents great trouble to the
uninitiated amateur mainly because he tries to
work it by the ame methods, and under the same
conditions, as he would iron , steel or even brass .
When turning, the main point to be observed , is to
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keep the tool cutting all the time, to have the tool
dead hard , and plenty of both bottom and top rake
ground thereon , though not quite so much as for
turning mild steel. For roughing, take large cuts
at moderate speed , and use on large work a very
concentrated solution of soft soap ; this greatly
prolongs the life of the tool. It will be found that
a cutting edge straight from a grindstone is prefer
able to one got up " finely on a hone or oilstone,

123

permanently fix a small protruding twist drill in
the centre of the tool as shown . This enables the
tool to find its own centre , and the work to be
reversed and cut through from both sides, relieving
the cutting edges form any needless binding. The
speed of ievolution should be slow when using this
tool, which , by the way, may be made of brass ;
cutting quite well thus, and easily being sharpened .
One more point about working this material — that

is polishing . Before polishing
any work at all, it should be
“ got up ” by the aid of suc
cessive grades of emery until
quite scratchless ; that is , no
distinct scratches other than
thenatural scratchy look due
to the abrasion of the emery
cloth should be present ;
Now procure a flat disc of
wood , and having turned it to
a circle quite flat on its face,
stietch some soft flannel over
its surface and use the disc
now as a buff. Polish first
with water , and finely pow
dered bath -brick , and then
with a mixture of rotten stone
and soft soap , in equal parts,
and a small amount of bath
To grip in chuck
-brick , and finish by washing
or fit in nose
this off with petroleum , and
then polishing this off with
Fig . 1. - ELEVATION .
FIG . 2. - SECTION .
chamois leather on a buff
(disc type preferably ) running
A TOOL FOR CUTTING OUT EBONITE Discs .
at the highest available speed .
1
By the foregoing method, the extremely high finish
the reason being that the uniform edge of the
obtained on Whea:stone bridge,and the tops ofother
“ honed ” tool is more easily worn smooth than the
high -class instruments, is obtained . For turned work ,
comparatively rough edge of the simply " ground "
the process is the same, except that the bath -brick
tool. For finishing turned work , however, a tool
soft soap, & c ., are applied by hand on a pad of soft
extremely hard , and carefully honed will be found
flannel. One more wrinkle — that is knurling (or
to give a fine surface, especially if applied as a hand
milling as it is erroneously called ) the edges of discs
tool, at high speed , and using soft soap .
of ebonite . Where possible, clamp the discs between
DRILLING ebonite is apt to overheat the drill ;
two other ones of hardwood , one held in the chuck
even a twist drill, and , therefore, the drill should
and the other held up against the ebonite disc by
be constantly “ backed out ” ; the overheating, too ,
the centre. Use a slow speed (back -gear) and
causes a jagged hole having a very rough surface
clamp the knurling tool in the slide-rest, at the
inside more like india -rubber than ebonite. Plenty
soap
same time using very great pressure . Soft
of soapy water should , therefore, be used . Tapping
will be found an advantage in this case even .
should be done when the work has been drilled
some time to allow the material immediately round
the hole to be tapped to get quite cool, and hard .
A Useful Adjunct for the Workshop .
The accompanying drawing shows a useful
Soft soap itself will be found to cause a clean sharp
thread to be made, and , of course, as in drilling ;
centrepiece to support one end of the dividers when
the tap should be frequently relieved .
When
scribing circles where the centre part of the object
cutting threads in the lathe, don't use an ordinary
V -shaped screw -cutting tool, but clamp a chaser of
+
the pitch required in the tool-holder, use soft soap ,
a heavy cut, and a much better thread will be pro
duced than by the ordinary method .
FILING - use a very coarse file, or even a wood
rasp , finishing with emery cloth - not sandpaper ,
A USEFUL CENTRE-PIECE.
it is not cutting enough . It is, perhaps, needless
to the majority of model engineers to add that to
flatten sheet ebonite, it should be put between two
has been cut away or is recessed to a considerable
flat, rather heavy , warmed plates, and allowed to
degree. Take a piece ofhardwood, and set into one of
its edges a piece of tin or other metal to receive the
remain there until cool.
centre-punch mark for the divider point. This
Above, a useful tool is shown for cutting out discs
tool will be found handy in working at large core
from ebonite plates up to fin . or even in . thick .
boxes when scribing circles on the ends in the
As these discs nearly always eventually need a hole
for some reason in their centres it is advisable to
manner indicated in the drawing herewith .
Teeth filed
in here
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The Latest
A New Steam Turbine.
By H. H. HARRISON .
HERE are now so many steam turbines hold

engineering world that it is difficult to
suppose that a new type can be introduced differing
in anything but mere details from those already
established. The new machine, the invention of
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Engineering .

to the curves, A , B , C and D are obtained by
throttling the discharge valve so that the back
pressures are in the neighbourhood of 160, 158, 148,
and 137 lbs.per sq. in ., respectively, the chain dotted
curve being that for complete expansion to the
condenser pressure .
In each case it will be noticed that there is an
abrupt fall of pressure at the throat of the nozzle ,
and this fall is greater the lower the counter, or back
pressure, is . It will, therefore, be easily under
stood that the lower the fall, as, for instance, in the
case of cu 've A , the lower the velocity at the throat
of the nozzle and that after leaving this point the
pressure rises more or less gradually till it attains
a value corresponding to the back pressure neces
sary to discharge the steam through the valve to
the condenser . This value is, of course, less than
the initial pressure, or steady flow will not be
attained . Exactly how the steam behaves after
leaving the throat cannot be said with certainty ,
but it is not unreasonable to suppose that the
steam jet increases in cross section at the expense of
its velocity , thus rising in pressure as in the case of
water and other inelastic Auids flowing through
pipes of increasing area .
It will now be seen that if a number of wheels
be taken , and orifices are provided round the rin s
to form the " throats " of the nozzles, suitable
rings being fitted in the casing to make the faring
discharge parts or diffusers , we shall have a multiple
stage reaction turbine, and by making the pressure
fall at the throat small (by using a large number of
wheels ) the number of revolutions can be kept as
low as we please . Such a turbine is shown dia
gramatically in Fig . 2 , the “ indicator diagram "
for the two stages being drawn underneath . In
this form it is obvious that since the pressure on
the two faces of any wheel is different, there would
be a tendency to leakage, and the construction
actually carried out by Herr Lindmark is illustrated

Fig . 1 .
Herr Lindmark , formerly chief engineer of the
De Laval Co., of Stockholm , is however, quite a
departure from the existing types. Its principle
can best be explained by reference to an experiment
made by Dr. Stodola , the eminent professor at the
Zürich Polytechnic, and probably the greatest
expert on the subject of steam turbines apart from
those actually engaged in their construction .
Fig . I represents an ordinary De Laval nozzle ,
the diameter at the throat being 12.5 mm ., that at
the discharge end 369 mm ., and having a total
length of 160 mm . The discharge end of the nozzle
was connected to a condenser through a valve, and
by throttling the latter , any desired counter
pressure could be obtained. The fall of pressure
along the nozzle was measured by means of a small
brass tube of 5 mm . external diameter, and at a
certain point of this small holes were drilled . This
tube was connected to a pressure gauge and by
*moving it backwards or forwards the pressure pre
vailing at any point of the nozzle could bemeasured .
Dr. Stodola made numerous experiments with
his apparatus , from which , however, the five
selected are sufficient for our purpose . Referring

Steam
Inlet.

FIG . 2 .

in Fig . 3. Each wheel is hollow and provided with
vanes of convergent shape, but which discharge
the steam more or less tangentially ; the wheels
are shaded black to distinguish them from the
casing. Steam enters the first wheel as indicate
by the arrows, and leaves it by the vanes entering
the divergent channel in the casing, where its
velocity energy is transformed into pressure energy .
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From here it enters the second hollow wheel, and
by designing the discharge passages of this so that
the pressure in the first chamber is only allowed to
fall a certain amount, the necessary conditions for
obtaining a low rate of revolution without loss of
efficiency are secured .
The inventor instances as advantages of this
type of turbine that all passages are short and
velocities are low , so that friction losses are kept
down. There are also no empty vanes churning
round a more or less dense atmosphere , as in other
turbines. Leakage is reduced to a minimum as

FIG . 3 .
the turbine casing fits closely to the collars formed
on each side of the wheel. A disadvantage of this
type is, however, that in large sizes, the passages of
the leading wheels become very small.
A turbine of this form of 300 h.-p. has been built ,
but no figures as to its performance are yet avail
able . It certainly seems promising, and the former
position of its designer makes it not unreasonable
to expect that it will, at all events, not be far
behind its older opponents . It is a rather curious
thing that all the various multiple turbines, al
though designed to overcome some source of loss
in a previous type, work out to about the same
efficiency , and it remains to be seen whether the
above will be any exception to this.

Storage Battery Locomotives for Switch
Yards.- In an article appearing in a German con
temporary , H. Passauer states that the storage
battery locomotive is specially useful in switch
yards where a trolley line would be difficult and ex
pensive. Compared with a steam locomotive it has
the advantage of being always ready for service,
and its cost of operation is smaller if the locomotive
is used at irregular and longer intervals . The high
weight of the batteries is an advantage, since a
considerable weight is necessary for adhesion . The
author describes the first storage- battery loco
motive which has been built for such purposes for
the Prussian State railways. The battery consists
of 200 cells , with a capacity of 184 amp.-hours,
if discharged in two hours . It is charged once a
day. Twenty cells are placed together in a wooden
box , which is covered with an acid -proof insulating
coating . These wooden boxes are well insulated
from each other and from the locomotive by means
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of porcelain rolls. For charging the battery at
110 volts the cells are connected in five groups, each
of 40 cells in parallel. After the charge is com
pleted , the cells are all connected in series , so that
an average discharge voltage of 360 to 410 is avail
able . The charge takes place with constant current
and with resistance regulation . The controller is
arranged for series parallel control. The total
weight of the locomotive is 59,000 lbs., of which
22,000 lbs. is the weight of the battery, and 9,500
lbs. that of the other electric apparatus.
N.E.R. Electric Trains. - On July 1st the elec
trification of the Tynemouth and Newcastle system
of the North Eastern Railway was completed by
the running of the electric trains in the place of the
ordinary steam service. Except for the usual
workmen's trains and the trains which run from
New Bridge Street Station to Blyth , the steam
locomotive, so far as this branch of the service is
concerned, for passenger traffic is a thing of the past .
After ten months of trials and experiments, the
North Eastern Railway Company may at last con
gratulate themselves on being the pioneers in this
country of running electric trains on a main line,
continually in use for goods and mineral trains.
The electric trains, which have superseded thirteen
sets of carriages used in the ordinary steam service,
are made up in various lengths to suit the exi
gencies of the traffic. At the busiest times what are
known as double trains, consisting of six coaches,
and capable of accommodating 400 people or more,
will be run . The rest are made up of four coaches,
or single sets of three.

A New Type of Planing Machine. — The in
creasing custom of bringing a tool to its work , in
stead of vice versa , has been the natural result of
the increasing weight of pieces to be operated upon ,
and in the new type of planer brought out by the
Ajax Company of Cleveland , Ohio , the same ten
dency has had its effect. When electric driving is
employed in heavy planer work an enormous rush
of current through the motor is noticeable during
those periods at the end of the strokes when the
table and its heavy load are being again put
into movement and accelerated. To avoid the wear,
tear, and expense which this shows to be in progress
the new planer has a solid stationary bed on which
the work is held , and it has highly raised ways on
which the cross rail slides. The tool is carried by
the cross rail, and for shallow work the piece must
be packed up to a convenient height. To some
extent this is a disadvantage of the type ofmachine,
but against that is the high speed which can be
run , for it is no longer limited by the reversal
difficulty . Moreover, the whole machine is little
longer than the longest work it will take in , which
cannot be said of the ordinary planer , which must
have a long bed to take the table plus the length of
travel of the table . There is no reason why on
special work there should not be more than one
toolholder on a cross -slide.
OLDEST SteaM Vessel . - The oldest steam vessel
in existence is said to be the Norwich , a side-wheel
tow -boat still in service on the Hudson River,
U.S.A. The engine is of the steeple type, with
cylinder 40 ins. in diameter by 10 ft . stroke, She
has been in continuous service since 1836 .
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Lessons in

Workshop

Practice .

(Continued from page 33.)
XII.-- How to Wind Armatures.
By A. W. M.

to avoid mistakes when connecting up . With fine
wires a knot can be tied in the wire ; with thick
wires a touch of coloured enamel will serve. At
each end of the core the coils cross one another,
and this crossing is unavoidable , as the total volts
generated by the armature are trying to jump from
one coil to the other, it is important that the cross
ing places should be well insulated , especially as
it is just at these places that the covering is likely

(Continued from page 10.)
Drum Armatures - An advantage of this type of
armature is that there is no need to measure off
sufficient wire for each coil ; the winding can be
done straight from the reel and the wire cut off
when each coil is completed . The starting end of
each coil is usually buried under a number of
layers, and should be protected at the point where
it enters by wrapping with silk ribbon or thin paper
as the upper wires press down upon it, and may
cause a short-circuited turn , which will burn out

Sterling end

Fig . 9 .
to be crushed by pressure of winding, and the in
sulation strained or broken through . A piece of
very thin but tough paper, or thin silk , placed be
tween the coils ( see Fig . 9 ) will maintain the insula
tion , and though this practice increases the space
occupied by the coils , it is certainly worth adopting ,
and may save considerable trouble in preventing
short circuits from coil to coil. When two coils
are wound in one slot, a similar precaution should
be taken . The best way is to insert a separate
trough of insulation for the second set of coils (see
Fig . 10 ), in which a shows the two coils wound one
over the other and b side by side.
Connections to Commutator. - It is not essential
that each coil should be joined to the nearest seg .
ment of the commutator ; provided that the follow
ing coils are connected in regular order , the coil

ing

ish

Fin

end

Starting end
g

shin

Fini

enda

B

3358
a

Fig.8 .
as soon as the machine is started . Finishing ends
are sometimes left straight out, as in A (Fig . 8 ),
and sometimes carried across the core so as to be
alongside the starting end , as in B (Fig. 8 ). The
second method is easier for connecting up to the
commutator, as the ends are more readily dis
tinguished ; but the first method is the best, as in
the event of a finishing wire breaking off short,
you can easily join on a short length by unwind
ing the last turn of the coil, whereas if B is adopted ,
the wire of the under coils is buried away, and can
not be got at. It is certainly the method to adopt
when winding very thick wire, as it makes a much
neater job, and saves the troublesome bending back
necessary with style B. Some distinguishing mark
should be placed upon either all the starting or
all the finishing ends in turn, as the coils are wound ,

b

FIG . IO .
first connected can be joined to any bar. It
follows from this that the position of the brushes
will be determined according to the way in which
the armature coils are joined to the commutator.
This is sometimes a very convenient thing, as it
enables the brushes to be set in an accessible
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position . Figs. 11, 12, 13, 14 show the different
positions which the brushes would take with
different methods of connecting, the line C D is
the brush line in each case. The first coil only is
shown , the others are joined in regular order to
successive bars. It will be noticed that when
connecting in 90 °, as in Fig . 13 an advantage is
C

When canvas is used the en is must be bound
securely, and if the clearance in the bore is small
it will be necessary , with toothed armatures, to
reduce the tops of the teeth (see Fig . 16 , A ), in order
to bring the binding wire level ; but this binder can
be used to keep the armature coils down in place
at that end . The waste air space at the back of
the commutator should be packed with rag or
cotton waste, so that the canvas can be drawn
down tightly , and the wires kept in position . Fig .
17 shows a fibre covering, the joint being laced ;
no binding at the ends is necessary ; the canvas
joint is sewn . With either material it is first cut
out in the form of a developed cone (see Fig . 18 ),
the curves depending upon the respective diameters
of armature core and commutator and the distance
between them . The canvas can be left projecting
under the binders, and trimmed off as the final
operation . The pulley end of the armature can be
finished off in a similar manner ; it is not so necessary ,
but decidedly protects the end wires , which are very

D
FIG . 11.

C

D

FIG . 13

FIG . 12 .
gained if the ends have been carried out straight,
as explained in Fig . 8 , A , as they can then be
joined as shown in Fig . 14 , effecting a saving in
wire and making a neater job. The starting ends
should in this case be all joined to the bars first,
and then all the finishing ends, a sheet of insulation
being laid over the starting ends before the finishing
wires are laid in place to separate the two sets
where they cross one another. This precaution is
essential for the same reason as explained with the
end crossing of the coils. When thick wire is used
the outer layer of connections form a set of binders
and will keep themselves and the insulation in place.
If neatly laid and well varnished , they will present
a neat appearance. When the wires are not
sufficiently stiff to resist the centrifugal force, it is
necessary to adopt some means of keeping them in
place. One method is to wind them over with a
fine but strong cord (see Fig . 15), which looks neat
and is effective ; the cord should be well soaked with
shellac varnish after it is wound on , to prevent the
turns from slipping out of place . Another plan is
to cover the end with canvas or thin sheet fibre .

D

Fig . 14 .
liable to damage by accidental knock or squeeze.
Fig . 19 shows a good arrangement. B is a brass
disc having a groove turned in its edge, into which
the covering is bound ; this disc prevents damage
to the coils by rubbing against the bearing, and
may have some holes drilled in it to allow the heat
to escape from the coils . The one drawback to
covering in the ends of armatures is that the heat
generated in the coils does not get away so readily ;
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but this is compensated for by freedom from acci
dental damage .
Ring Armatures . - With smooth cores the first
thing to do after the insulation is on and well dried
is to mark off the spaces for the coils ; the outer
surface should be divided up into as many divisions
as there are coils to be wound , and pencil lines
drawn across from end to end, so that each coil
may be wound in its proper position. The secret of
success in smooth ring armature winding is, work
systematically to prevent the coils from spreading
out, and taking up more than the fair share of
space belonging to each . One trouble is that of
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of the coil, and clamped on to the core as shown.
two are used , one on each side of the coil which is
being wound. Hard wood is a suitable material
to make them from . It will be noticed that the
natural shape for each coil inside the ring is a

FIG . 18 .

FIG . 17 .

FIG . 15

STATUE

A

A

FIG . 16 .

В.

OB
B

FIG . 21.

FIG . 19 .

A
preventing the upper layers of the coils from
slipping down over the lower ones ; this difficulty
has been referred to in the article on “ How to Wind
Field -Magnets," and the directions given there may
be found useful. The coils may be wound as in
Fig. 20 (which is exaggerated , as it is not usual to
wind so many layers deep on a ring armature ),
winding two alternate coils , A and B , first, and coil
C in the space between them . The layers must be
so planned that they taper as shown ; A and B will
therefore take up a greater space on the core than
C ; but this is compensated for by the larger num
ber of turns in the outer layers of C. This method
completely fills the winding space, and gives less
trouble than if the coils are wound with straight
sides. Formers may be used to determine the
spacing of the coils (see Fig. 21, A and B ) ; they
are to be made according to the required shape

B
C

Core

FIG . 20 .
triangle , with the point towards the centre, as
shown by the dotted lines inside the core (Fig . 20 ).
With toothed cores this shape can be maintained ,
provided the slots and teeth are designed to suit it ;
but it will be found easier with ordinary rings to
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spread the wire of the first set of alternate coils
over all the interior of the core, and wind the
second set on the top of the first. The former
would then be shaped like C for the portion , and
only the top part used . With toothed ring arma
tures , the spacing of the coils is obviously deter
mined by the slots themselves. The chief draw

-First sel
of coils ,

Top coils
second set

A
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Schoolmaster's Models .

By W. G. Smith ,
HE photographs herewith are of models made

school, for I am an elementary school
teacher . Fig . I shows the horizontal model engine
and boiler . The cylinder is 1- in . bore and 2 -in .
stroke. The set of castings was obtained for 3s. 9d .
from the British Modelling and Electrical Company ,
Leek . This set has made a fairly powerfulmodel.
The boiler and fittings are made from materials
supplied by Bassett-Lowke, and Co., and cost
about los . The shell is a piece of copper tube,
9 ins. long by 4 ins. diameter. It has a copper
firebox , riveted and surrounded by water space.
From firebox to smokebox are seven 4 - in . tubes ,
while in firebox are placed six -in . water -tubes.
When fired with a six -burner methylated spirit
lamp, it generates all the steam necessary to keep
the engine working at a good speed .
Fig . 2 shows locomotive made from a purchased
set of castings. A friend did all the turning and
boring necessary , and charged 5s. The boiler has

Fig . 22.
back to ring armatures is that the wire heaps up
at the end and inside, as there is less room to take
the wire than on the outer surface. When the
diameter is large and the core thin , it is practicable
to continue to wind each coil in turn ; but with
smaller diameters and thick cores it is almost
essential to wind half the number of coils on first,
with spaces in between them for the remainder .
This plan enables the whole of the ends and the
interior surface of the ring to be covered with the
first lot of coils , and the second lot can be wound
on top in these places, and though this plan has the
defect that it may be necessary to remove several
coils to replace a damaged one, it enables the
winder to average out his wire and makes a neater
job ; when the coils are wound on in regular order
without spacing them alternately , the wire is apt
to come very irregular inside, and you may find
the inside of the ring filled up when there are only
three-quarters of the coil on . To prevent the
second half of the coils from rubbing upon the first
lot, a ring of insulation may be inserted between
them (see Fig . 22 ) ; may be stuck on with shellac
varnish to keep it in place whilst the coils are being
wound .
( To be continued .)
A RECENT patent provides for the maintenance of
a vacuum within the rim of a flywheel to prevent
its bursting, which is more sensible just a little
than it would be to get a vacuum on the outside of
to prevent its collapsing .-- American
the rim
Machinist.
RADIUM . — It is stated that experiments con
ducted by Professor Engle , of the University of
Denver, have proved that radium is deposited in
Colorado in sufficient quantities to make it profit
able to work . It is obtained from an ore known as
carnotite, named in honour of the great thermo
dynamist, Sadi Carnot. Ten pounds of the ore, it
is said , will yield 1-200 grain of radium .

FIG . 1. - A MODEL HORIZONTAL ENGINE AND
BOILER .
firebox, with one water-tube, while two flue- tubes
connect firebox with the smokebox . It is fitted with
Stephenson's link motion reversing gear, and , as
will be seen , has made a very presentable model,
and at not an outrageous cost. The tender is fitted
with tank for spirit. I may say that the tender
was not included in the castings, but was made
afterwards to complete the model. It is about
2 ft. 6 ins. long, and stands under a glass case.
Fig . 3 shows the smaller locomotive , made from
a set of castings I purchased and the two carriages.
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The lines are made of square section iron screwed to
Radium .*
the baseboards. In the picture, as you will see, are
two sets of points which I made myself. This rail
An Interview with Mr. Leonard Levy .
way is 21-in , gauge, and I hope at some future date
to complete it. It is laid in a spare room , which
S an instance of the exceptional public interest
I use as a workroom .
AS taken in the wonders of radium in general,
Fig . 4 photograph shows four small models,made
and in our recent book on this subject in
with 1 -in . bore cylinders. Two are vertical engines,
particular, we quote the following extract from an
are
horizontal.
and two
They are also made from
castings bought. The hori
zontal engines cost is . 9d .
per set , and the vertical
28. 9d . per set. The price
included a good deal ofwork
done to them . The cylinders
were bored , and steamways
cut, leaving very little to be
done. These were bought as
the result of seeing the offer
in an advertisement in the
M.E., and when the adver
tisement appears again , I am
going to have another set.
TIL
The engines have made
splendid models , and run at
great speed from only a
small boiler.
Fig . 5 , the last photo
Fig . 2.-MR. W.G. SMITH'S MODEL LOCOMOTIVE,
graph , shows the latest
As you
complete model.
will see, it is a traction engine, but can be
interview with Mr. Leonard Levy , one of the authors
used as a stationary engine by running out of
of this instructive volume. The interview occupied
gear.
The gearing is done by wheels taken
a prominent position in the Daily Mail, and ex
from an old clock, and it will run upon a table
tended to a column in length ..
if only blown into .
The boiler, beside usual fit
It is a narrow , grey room on the top floor of a
tings, has a back pressure valve.
It has a tube
suburban house . Down below one sees a small
fitted right through to the smokebox , and this tube
garden , and opposite the windows of the street
beyond . The floor is without a carpet, the walls are
is fitted with nine cross tubes, making a splendid
circulation in boiler. It is to be driven by a lamp,
tin -tacked, and hung with tools and appliances.
which will burn methylated spirit vapour. A
In front of the window is a carpenter's bench strewn
similar lamp was described in the M.E., Vol. V.,
with a hundred dusty odds and ends ; by the wall
opposite the dooi stands a
solid lathe.
The spirit of this tiny box
room is the spirit of the
There is little
workshop .
there except wood and iron .
Themaster of this room is
a schoolboy of eighteen . In
appearance he is a small,
keen -looking youth , with
close, dark hair growing low
on the forehead, small, deep
set, dark eyes looking out
under straight brows, and
thin lips which keep close to
He has broad
the teeth .
FIG . 3. - ANOTHER OF MR. W. G. SMITH'S MODELS.
shoulders, and walks with his
head stooping forward, the
No. 61, p . 235. The engines I have made have no
eyes searching ahead of him . He strikes you as a
fine finish , but will work , and have afforded much
boy who was never in doubt about the object of
amusement and instruction to myself and those
life . He plays football and shoots at Bisley, he
who have seen them . The boys at school subscribed ,
is merry in his talk , and finds a relish in the open
bought a set of castings , and made a small engine,
air , but he is always conscious of the meaning and
which is now in the science apparatus cupboard .
purpose of life — work , and the getting of know
ledge. He has never “ played the fool.”
With the exception of the large locomotive, and
the small launch engine, all the models are fitted
* Radium and other Radio-active Elements . By
with slip eccentric reversing gear, as there is
L. A. Levy and H. G. Willis . London : Percival
so much loss of power , due to friction , as when
Marshall & Co. Price 2s.6d . net. Post free, 2s. 9d .
link motion is fitted.

August 11, 1904.

The Model Engineer and Electrician ,

131

impelling force, the desire to find out nature's
mechanism .
The other day, as I talked with Leonard Levy in
this box -room , I asked him whether in his own
experience the taste for science had increased
among schoolboys. ' Oh, yes ," he answered ,
tremendously . Fewer and fewer boys every
year, I think, get what they want out of
classics. Science is now made so interest
ing for us. In my own case, for instance ,
if I had begun with formulæ and a black
board, I doubt if I should have gone on .
But experiments are a different matter .
Take an ordinary healthy boy into a
laboratory and treat him to a really good
' explosion ,' and he can't help wanting to
go on . It's natural - don't you think ? —
for a boy to like an explosion.”
In his own case, however , the spirit
manifested itself before formulæ could
paralyse and kill. He had made a camera
at ten , a Wimshurstmachine at fourteen ,
and railway engines from infancy . He
has long been an expert at colour photo
graphy, and in these days of radium he
makes his own spinthariscopes and his
electroscope.
own
This last device is
FIG . 4. — MODEL HORIZONTAL AND VERTICAL ENGINE .
typical of the furniture of the box -room .
Exhibitioner and Medallist. ” He is still at Uni
It is a medicine bottle, with melted candle-wax for
versity College, and he hopes to go to Cambridge
stopper and a brass knob off a lady's muffchain for
charging with electricity.!
in the autumn.
And this little suburban box -room , with its
The future of physical science is the occupation
of this schoolboy's life. He is not curious about
scientific appliances , its mechanism of carpentry ,
psychical research , and he does not believe that
and all the scattered litter of experiments and con
the field of physical science can ever be exhausted
struction is the place where he is working, like a
He wants to find useful things for humanity in th.
hundred other young Londoners, for the future of
science. It is his laboratory and woik
shop, his library and play -room . Here
he brings the works of men and
science, leans his elbow on the carpen
ter's bench, rests his forehead against
his hand , and follows the printed page
with keen eyes till he has got the
theory well into his mind, and then he
turns to test-tubes and electroscope
to put it to the test and see it for
himself.
One does not often stop to think
how frequently the odd room of our
suburban monotonous houses is the
starting- point foi the genius and
The
power of the next generation .
streets are so full of aimless youths
and meandering girls that one sees the
houses as empty shells where humanity
eats and sleeps, and longs always to be
out in the merry , lighted streets . But
in many houses the box -room under the
slates of our metropolis is the Watch
Fig . 5.-MR. W.G. Smith's MODEL TRACTION ENGINE .
Tower of youthful Teufelsdröckhs who
visible and tangible globe.
There must be a
live laborious days with how much greater joy and
tremendous lot of discoveries waiting for us,” he
happiness to themselves than the idlers find in the
streets .
said ; " things, I mean , that willmake life pleasanter
and happier .'
These schoolboys, when “ unborn chins are
razorable ," will be the pioneers of intellectual
“ Have you begun to dream of the things you
evolution , the Lodges and Crookeses, the Wallaces
will discover ? " I asked him .
He laughed and shook his head . " I haven't
and Thomsons and Ramsays of another era. They
toil while others rest , they work while others sleep .
had a moment to dream , " he answered . “ Science
Fame does not tempt them , wealth does not con
has discovered so many things that I have to work
strain them — they have but one inspiration , one
precious hard at present to find out what is known
This boy is one Leonard Levy, and he has recently
written , in conjunction with Herbert Willis , another
able young man , a book on radium , which has earned
the encouraging and congratulatory sympathy of
men of science. On the title -page of the book the
author is described as First in First-Class Honours
in Physics at London Int. B.Sc. , Neil Arnott
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already ! It is only when one begins to read hard
that one discovers how enormous is our knowledge
and how splendid the work of the past . Willis and
I only wrote our little book on radium to make
public and popular experiments which were in
accessible for the ordinary man .”
“ You need not be afraid of jealousies in science."
“ No, that is one of the encouragements," he
replied . “ The great men of to-day are always
ready and always eager to welcome any really
useful and definite discovery in science, and unless
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FIG . 2. - SECTION OF CYLINDER AND STEAM CHEST.
you can discover something that is really definite
and useful it doesn't matter if they do ignore you ."
You feel confident of the future ?
He is charmingly diffident and naturally modest,
so he laughed and shook his head . “ All I feel is
that I am happy in the work , and that it interests
me more than anything else . A future of science
is all I ask .”
Such is the spirit of many schoolboys through
out England , and in spite of Parliament's indiffer
ence they win through, and maintain our reputa
tion in the world .

Design

for Model Horizontal

Steam

Engine .

By G. HUTCHINSON .
N designing the engine under consideration , I
I Naimieninone of fragtmappearance,which should
be easy to construct, and requiring but little
time to make. It was also to have enough power
to make it useful as well as a good working model.
It must be admitted that in order to get the full
power out of an engine of this size simplicity in
theworking parts is essential- a pointwhich I have
considered fully . The engine was to be a com
pound , with H.P.c. 1 in . bore, and L.P.C. If ins.,
the cylinders having a common stroke of 2 ins.,
such an engine being adopted to produce a model of
fair power, representing a modern horizontal
engine ofperhaps 60 or 70 h.-p.
It will be noticed that the cranks are outside the
bearings, thus dispensing with the double -webbed
crank , which is the great stumbling-block to the
amateur in the construction of a model steam engine.
This method also enables the builder ' to make a
crankshaft from a plain piece of round steel which
requires no collars or reducing at the journals to
prevent side play, as the webs almost rub against
the brasses of the bearings, and prevent any such
movement.
Before leaving thecranks for the present, I wish to
point out their relative positionsas being 180 degs.;
this is done in order to procure a certain amount of
balance for the engine. If they were placed at
90 degs., some means of balancing must be adopted ,
as the connecting-rods are long and somewhatheavy
so that if the engine is left unbalanced , steady
running would probably be interfered with .
Before I begin to describe the construction , let
me say a few words about the bed ; it can be seen
that the bearings'and place for guide bars are cast
in one piece ; in fact, I need not describe it now ,

i Studs

$

THERE is a well-known story which has to do
with the value set upon technical education in the
labour market. A householder whose system of
electric bells suddenly failed called in an elec
trician to put the matter right. The latter, after a
brief inspection , discovered a loose wire which had
become detached from one of the terminals , and,
having replaced it, the bells were found to be in
working order again . The householder, a non
technical individual, who had watched the proceed
ings with great interest, remarked upon the sim
plicity of the fault, and complimented the elec
trician on his skill in detecting the source of trouble .
Shortly afterwards he received a bill to the amount
of half a crown for putting electric bells in order,
whereat he grew angry , and taxed the electrician
with extortion .
Why, " said he, " for so simple
a matter you should have charged a few pence, or,
at the outside,
a shilling." " So I did ," replied
(
in detail the account should read :
the expert ;
To repairing electric bells, sixpence, To knowing
how , two shillings." - Electricity .

A
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L.-P.

H.-P.

Fig . 3. - CYLINDER COVERS.
as a glance at the drawings explains what it is like,
and we shall have more about it later ; but I just
want to say that it gives the model a " bit ofappear
ance,” but let us hope that it does not preventthe
beginner from trying his hand at the construction
of the engine, as its massive form might lead one to
suppose it to be difficult to make. Now consider
for a moment what it really is, and no other con
clusion can be drawn but that it is very simple,
and it also simplifies the whole engine, because a
wooden pattern is all that is required from the
builder ; then when the casting is obtained , the
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engine is set out, and requires no further marking
or finding the positions of the various parts.
Let us begin the construction by taking in hand
the cylinders. They should be of cast iron , the
covers and pistons also being of the same material,
but, if desired the covers may be of brass, in which
case both the rims of flanges of cylinders and ris
of covers should be painted when finishing off the
engine ,'as the different coloured metals would look
odd. These parts are generally left bright in real

Fig . 4. - SECTION THROUGH CYLINDER .
engines, so I should prefer using cast iron covers ;
but some, however, may like the other metal, as it
is nicer to machine.
The steam -chest is a separate casting for each
cylinder, this being done to facilitate the facing up
of the valve seat ; the valve chest covers may be
castings, or shaped from the solid , in which case the
milling machine must be used. The sketch given
with that of the cylinders , shows the shape of these
covers . I need hardly mention that both sides of
the valve-chest castings should be made perfectly
level, and also parallel. I think the bestmethod of
accomplishing this would be to rub them on the
file , instead of the other , round -- of course, if a
planing machine is convenient, it should have the
first place on any such job . There have been various
methods given in the M.E. for boring out the
cylinders, and the builder may choose whatever one
he thinks suits him best. When the boring is done,
the cylinders should be mounted on wooden
mandrels turned to fit them , and put between the
lathe centres to face up the ends. The drawings
should supply any further information which should
be necessary about the cylinders, as they are fully
dimensioned , rendering it unnecessary for me to
give any figures here. A scale is also given in the
principal drawings on page 133 .
60
The valves are not castings, but are built up
from pieces of brass — a method I have found very
successful. Take a piece of brass, 3-16ths in . thick
and cut it to the size shown in the sketch ; then drill
a few small holes, so that when the piece comes
away , a space will be left about | in . short all round
of the required size ; it can then be finished correct
with the file . The top piece is then finished to
the size shown, and both tinned on one side (the
solder used must have a high melting point, as the
engine is to work at 75 lbs. per square inch ), and
sweated together , which makes the valve a finishe.
job .
Before finishing up with the cylinders and valve
chests, there are a few points about them to be
cleared up, one being the drain -cocks. These are
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similar to the pet-cock on the pump, only the
handles are arranged to be shut when 45 ° rightof the
perpendicular, and full open when 45° left,as shown
in the diagram (Fig. 4 ). They are joined to one
handle , each pair which comes through the bed
casting, so that the cocks can bemanipulated easily .
Pipes are fitted to the drain -cocks, and led out in
line with the handles, or to wherever the builder
wishes ; the L.-P. exhaust is also shown making its
exit at the place proposed for the drain -cock tail
pipes , but it may be utilised to draught for the
boiler or heating the feed water from the pump.
The place where the steam pipes enter are cast
on the valve chests, forming bosses up to the
flanges , which meet the flanges of the steam pipes.
These bosses must not necessarily be cored out,
but can be drilled with a t- in . drill. The guides
for the valve spindles may be cast on ; but I think
it would be easier to have them separate, and screw
them on with countersunk head screws, although
both valve - chests are from the same pattern .
Great care should be taken to get the holes in the
guides and those in the glands perfectly true,
because, if not, the guides would be only hindrances
instead of what they are meant for . One method
would be to finish the stuffing-box before touching
the guide to receive the valve spindle, which should
project farther than the guide itself. The guide is
now fitted in its , place, ard held there whilst the
spindle is worked back and forward , the guide, of
course , carrying the spindle too ; this process should
be continued till the guide beds nicely on its seat,
if spindle binds when first tried , the end must be
filed till it lies flat on its seat. It must be noticed
that a different pattern is required for each guide
because the parts which are screwed to the valve .
chests and those that carry the spindles point in
opposite directions ; however, the body is of the
guide may be used twice by making one pattern
and obtaining a casting ; then cut off the ends and
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Fig . 5. - PLAN OF VALVE FACE .
fix on new ones to suit the other guide. I think
brass would be the best material to make these
castings of. In the drawing of the cylinders (Fig . 2 )
I saved the trouble of drawing both h.P. and L.P.
cylinders by giving two sets of dimensions on the
one cylinder - one for each cylinder. I justmention
this to show what is meant by the drawings.
Wenext turn our attention to the bed . This can
be made in two ways — atleast the pattern can -- one
being to make patterns for both the H.-P. and L.-P.
sides, and join them by transverse pieces ; the
other - and thatwhich I think the better of the two
--is to make a pattern of the H.-P. bed and procure
the casting ; then cut away the piece and shape as
shown a place for the pump ; also the bearing for
the counter shaft and the bed for the L.-P. cylinder,
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so as to have it the correct height ; then another
casting is got, and both bolted in correct positions to
an t -in . steel or brass plate, which must have clear.
ance for the flywheel, pump eccentric , and governor
fly -balls.
The guide bars and crossheads now claim atten
tion . The bars need little description , as the draw
ings explain them . They are simply pieces of
steel, the “ stiffeners being put on the top bars
for ornamentation , they may either be sweated on
or put on with countersunk head -screws, filed flush .
The distance-pieces are turned from round steel
fin . diameter ; the widest parts are } in ., and the
middle parts are 9-32nds in ., the ends are reduced
to } in. from the shoulders, and are 7-16ths in . in
length ; they are tapped , one set of ends to pass
through the lower bars and to screw into the bed ;

made from a casting, because it must be strong for
its size to resist the strains put on it by the com
paratively heavy fly balls. The side view , together
with the view in the plan of the engine should be
sufficient to show its shape. The bell cranks may
be cut from 3-32nds in. steel plate ; they pass right
through the balls and also slightly beyond them ,
the projecting pieces are riveted over to prevent
the balls from flying away . I give a sketch of the
spindle , which can all be turned from one piece of
-in . steel. The throttle -box is a casting with
pieces at right angles so that it may be bolted to
the bed on the H.-P.c. side ; it is tapped at both
ends to receive the steampipe. The pipes should
be screwed in and the throttle -box fitted in its place
temporarily , then the centre line is found, at right
angles to that of the engine, the point is also found

O
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the other ends pass through the top bars, and re
ceive nuts. The crossheads are brass castings,
It is seen that they take forked connecting-rods.
because, by so doing, they need not be as large as
if they took plain ends ; they are also much stronger
for the given size.
The piston -rods are of | in . steel reduced at the
ends to 3-16th in . and screwed into the pistons
and crossheads ; they are also fitted with nuts on
the piston ends. The valve- rods can be made
from fin . steel of square section , which should be
put in the lathe and turned to 5-32nds in . all except
the parts which are to be forked ; they are still
further reduced to drive into 3-32nds in . holes in
the bosses of the valve buckles. When driven up to
the shoulders, they should project slightly , about
1-64th in .; the projecting parts are carefully ham
mered flat so as to prevent the rods from moving.
The governor and throttle -valve may now be
fitted up ; they are both of simple construction .
The governor-head would , perhaps, be better if

X
Fig . 10. - PLAN
OF VALVE.
FIG . 11. - GUIDE FOR VALVE
SPINDLE .
on the opposite side where the hole is drilled to
carry the end of the spindle ; this is all done be
cause when screwed joints are made in such case
the positions can only be found by experiment.
Of course, they must be somewhere near those of
the drawing. The moving plug is 5-16ths in .
diameter ; it is of this size so that it may be guided .
in all its positions, because if smaller than the bore
of the box it might stick and not come back when
it had been out at its full. The stuffing -box is of
the ordinary screwed gland type. A light coiled
spring is between the governor-head and the gland ,
in order to bring the plug back ; it also keeps the
balls tight against itself, which would otherwise
hang loosely when the engine is stopped , giving an
ugly appearance. The head is prevented from
moving up the shaft by means of a sleeve between
it and L.-P.c. bed . I think the action of the
governor is easily seen so I shall not say any more
about it.
It is, perhaps, as well to begin the connecting
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and eccentric - rods next, taking the former in hand
first . The connecting-rods may be forged from
steel or else turned from pieces of } in . square
steel ; I think the latter method is the cheaper
and does not entail very heavy work , for, anybody
who turns a double-webbed crank from the solid ,
should have little difficulty on a job of this kind .
The big and little ends should be properly shaped
with the file . I might here say the little ends of
both eccentric and connecting-rods should be case
hardened . The big end brasses are round and are
much easier fitted than square brasses. The
tightening pins are of similar type to those used on
large horizontal engines, but are circular instead
of flat, this being adopted because it is easier to
drill a 3-16ths in . hole than cut a rectangular one,
which would be required if flat pins were used. To
make such a pin as that we intend using, take a
piece of 3-16ths in . steel, 1 ins. long, cut diagonally
as shown, then carefully drill a 1-16th in . hole into
which is driven tightly a 1-16th in . piece of steel
projecting fin ., and the projecting piece is tapped
this forms one side of the pin .
The other side is
made from a flat piece of steel about
in . thick ,
filed at the same angle as that previously men
tioned from about i in . from one en l ; now at
5-16ths in . from the other end a bend is made at
right angles on the same side as that filed . The
piece just bent should have a hole to allow the
tapped shank of the other part of the pin to pass
freely through . The two pieces are now put to
gether and the outer sides should be parallel, the
piece made from the flat steel should be filed so
that the whole pin fits into the 3-16ths in . round
hole in the connecting -rod ; when the shank is fitted
with a nut the pin is complete . The eccentric- rods
are simply pieces of steel plate riveted into cast
brass straps. As I now speak of the straps, an
easy means of making the slots for the rods is by
drilling } in . holes up from the under sides to the
depth of 7-16ths in . then clearing out with a small
fiat file. The big and little ends are similar to those
used on Mr. Greenly's undertype engine, only that
I think if small holes were drilled in the caps of
oil cups to allow the entrance of the nozzle of the
oil-can , it would be simpler than having to take off
the caps each time, and they being so small might
easily fall from one's fingers and get lost ,
It can be seen that the governor is driven off the
boss of L.-P.c. eccentric but this does not make it
differ from the H.-P.c. one, except that it has a
small disc of metal fixed on to prevent the belt
coming off. I may say the sheaves are cast-iron .
The counter shaft for the pump is geared from
the main shaft by two cogs, one it ins. diameter,
with twenty -four teeth , and the other 24 ins.
diameter with forty - eight teeth ; these diameters
are taken over the teeth . The small cog may be
keyed on with the flywheel whilst the other is
screwed to the countershaft . Side play is pre
vented by a sleeve between the outer bearing and
boss of eccentric and side-play in the opposite
direction is stopped by the cog .
We now come to the pump which is very simple,
and I think the sectional drawing shows it clear
enough . There are three brass castings including
the air -chamber, which should be in two parts, and
if these two are considered , there are four castings
in the whole thing. The neck of the air-chamber
is shown rather narrow in the main drawing, but
the section shows it right.
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I was nearly for getting to say something about
the cranks ; they may either be forged or cut from
the solid steel to the shape shown. The shaft is
reduced from 4 in . to 7-16ths in . to receive the
cranks which should be driven on tightly and still
further secured from turning by taper pins driven
though both cranks and shaft and filed flush .
The crank pins are & in . steel turned down to
3-16ths in . at the ends and tapped . Caps are
screwed on and fitted with taper pin in the usual
manner.
When all that has been described is done, the
engine is nearly finished , except for the oil-cups
on the different parts, which can easily be turned
from brass rod , and the lagging of the cylinders
and valve chests, which can be done with } in .
asbestos board and covered with thin brass or
copper plates or even tinplates, the joints of which
should be soldered under the cylindersor somewhere
out of sight; these coverings are, of course, painted .
The oil- cups on cylinders are of special construction
and could hardly be made by the amateur, but
may be purchased. Those on the connecting-rods
have got caps to prevent the oil from spilling ; they
are also fitted with wires and wool as in the real
thing .
The engine is now ready for mounting on the
base, which is of hardwood shaped to the drawings.
We can now see our engine at work if a boiler is
convenient. The base is painted to represent
brickwork, and the whole engine painted to the
builder's taste .
A

New

Petrol Locomotive .

HE accompanying illustrations depict a petrol
THIlocomotive lately supplied by the Elsworth
Automobile Company to the Bradford
Dyers' Association for use on their private line. It
is to be employed principally for hauling coal from
the main line to the works of Messrs. J. Sharpe &
Company, Limited . It is built to standard gauge,
and to draw a weight of twenty tons up a gradient
of 1 in 16. The engine is a four-cylinder one, thə
cylinders being cast in pairs ; each cylinder has a
bore and a stroke of 4 ins., and ,when running at a
speed of 800 revolutions per minute , 30 h.-p. is
developed . The two inner pistons have an opposite
movement to that of the outer one that is to say,
while the two end pistons are at the top of their
stroke the two centre ones are at the bottom . The
crankshaft is made in one piece, and is provided
with a large diameter boss, to which the flywheel is
bolted . Mechanically -operated inlet valves are
used , these being interchangeable with the exhaust
valves. Hardened screw stems are fitted to the
ends of the valve plungers, so that the distance
between the valve plunger and the valve stem may
be kept practically constant. After re -grinding
the valves once or twice it is possible for the valve
stem to rest on the lifter, thus preventing the
exhaust valve fully closing, and resulting in loss of
compression and power. By means of the adjust
able stem , however, this difficulty is overcome.
The locomotive is fitted with two speeds and re
verse , the power being transmitted by means of a
chain on to a rear live axle . The total weight of
the achine is ten tons. Amongst the many ad
vantages which it has over the ordinary steam
locomotive is that it is not necessary to keep up
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Energy

IN

steam during the whole of the day on the chance of
there being work for it, as, somedays , it will not be
used at all, and in case of emergency it is ready for
work in half a minute , as against a steam loco
motive taking twenty minutes to get up steam .
Wemay add that the engines were supplied by the
Elsworth Automobile Company, of Bradford , and
the cab and frameby Messrs. Knowles & Company .
The vehicle is doubly interesting, as, in the first

Losses in
Motors .
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Electric

By FRANCIS J. KEAN .
N the case ofan electric motor wehave the follow
ing sources of loss of energy :
( 1 ) The C'R loss.

The El.SWORTH PETROL LOCOMOTIVE, WITH CAB REMOVED.
place, it is the first of its kind in the North of Eng .
land, and, secondly , the whole of the parts were
suppled by local firms. The Elsworth Automobile
Company are now on the point of building two more

GENERAL VIEW OF THE ELSWORTH PETROL
LOCOMOTIVE .
petrol locomotives of 24 h.-p. to pull seven tons, to
the order of a gold mining company on the West
Coast of Africa

“ It was one of the best things I got from my
education as an engineer, of which , however, as
a way of life, I wish to speak with sympathy. It
takes a man into the open air ; it carries him to
wild islands ; it gives him a taste of the genial
dangers of the sea ; it supplies him with dexterities
to exercise ; it makes demands upon his ingenuity,
it will go far to cure him of any taste (if ever he had
one) for a miserable life .” - R . LOUIS STEVENSON .

( 2 ) The Hysteresis loss .
( 3 ) The Eddy Current loss.
( 4 ) The Frictional loss .
( 1 ) The CPR Loss . - Whenever an electric cur.
rent flows in a wire it heats the.wire, and the amount
ofheat generated by the current in thewire depends
on the square of the current strength , on the re
sistance of the wire, and on the time that the current
has been flowing . This heating effect, which is
produced in the wire, is so much work wasted ;
it is an unavoidable source of loss, and can only be
reduced by using smaller currents. If a current of
C amperes flows through a circuit having a re
sistance of R ohms, for a time t seconds, then
The energy expended in heating the wire =
Work done in heating the wire
Time taken to do it .
C’x Rxt = C ? R watts .
This loss of energy due to the heating of the con
ductor is generally referred to as the CʻR (C squared
R ) loss, and , in the case of electric motors, occurs
in both armature and field -magnet windings, as
well as in the external leads or connections. It is
the only energy loss which can be readily measured .
( 2 ) The Hysteresis Loss. - If you take a piece of
iron in the form of a ring, say (Fig . 1 ), wind round
it a coil of insulated copper wire, and pass a cur
rent through the wire, the effect is to produce a
magnetic flux (or magnetic lines of force) inside
the iron core of the ring, so long as you keep sup
plying a magnetising force by keeping the current
flowing in the wire. Even when you stop the
current, if you are using good soft iron , such as is
used for motor armatures, there is still a large
amount of magnetic flux (or a large number of
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lines of force) remaining inside the iron core of the
ring ; and in order to get entirely rid of all the mag
netic flux which has been produced in the iron ,
it is necessary to apply a reversed magnetising
force to the ring by passing the current in the wire
in the reverse direction . This effect - viz ., the
lagging of the magnetism behind the magnetising
force - is termed “ hysteresis If it is considered that
each molecule of iron in the ring is itself a small
magnet, and that when the ring is unmagnetised
these molecules are arranged in little groups form
ing closed magnetic chains, and hence exerting no
external magnetic effect, then the act of mag
netising the ring may be looked upon as the act of

Fig . 1.

Fig . 2 .

the region surrounding a molecule situated at A.
The magnetic flux is streaming through the core
from N to S ; in its present position the part A
is relatively only feebly magnetised , but as the arma
ture rotates, and A comes towards position C , it
gets more and more strongly magnetised . As the
armature moves on , and A comes towards position
B , it gradually loses its magnetism ; but, on passing
round to position D , it gets more and more strongly
magnetised, but in the reverse manner, to position
C , and finally it loses its magnetism as it returns to
its original position. Thus each part of the iron
core is subjected to a complete cycle of magnetisa
tion once in each revolution . Starting from a small

value at A , it rises to a maximum , then dies down
again at B , then rises to a maximum in a reverse
direction at D , and finally dies down again at A.
The molecules of iron in the armature core offer
resistance to these changes in the flux density, and
energy has to be expended in overcoming this re
sistance ; hence the hysteresis loss. The wasted
energy appears in the form of heat due to mole
cular friction, and has to be got rid of at the surface
of the armature core .
( 3 ) Eddy Current Loss. - If you take a sheet of
copper and hold it between the poles of a powerful
electro-magnet (Fig . 3 ), then suddenly pull it
vertically downwards, you experience a sensation
like cutting through butter. This effect is due to
the cutting of the lines of force (which pass across
the gap from one pole to the other). The act of
cutting these lines of force induces currents of
electricity in the copper sheet which circulate
in the form of eddies, and hence are known as
“ eddy currents.”
The same effect is produced
in the mass of iron in an unlaminated armature
core . The energy lost in a well laminated armature
core is , however, very small. Whereas the eddy
current loss can be practically done away with by
lamination , the hysteresis loss cannot be prevented
by this means, and can only be reduced by work
ing at a slower speed and a lower flux density in
the core. Besides the eddy currents set up in the
iron core, there are also similar currents in the
spiders, shafts, windings, & c ., which cannot be pre
vented , and are a source of loss of energy .

FIG . 3 .
N

HE

breaking up these chains by applying a magnetising
force and arranging them in lines so that all N
poles point in one direction and all S poles in the
opposite direction . If now we reverse the mag
netism of the ring , we have to turn all these mole
cules right round so that the poles point in exactly
the opposite direction . Work has to be done in
breaking up these magnetic groups, and in turning
round the molecules , and this explains the reason
why the magnetic flux lags behind the applied
magnetic force ; the molecules of iron resist this
force, and , when the force is removed , the molecules
are still pretty well in line, and not many closed
chains are formed . The work lost in this manner in
the iron armature core of an electric motor is termed
the “ hysteresis loss " ; it depends upon the value
of the magnetic flux density in the core , on the
volumeof the iron in the core, and on the number of
cycles per second. Suppose the motor armature
revolves in a bi- polar field , as in Fig . 2 , and consider
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(4 ) The Frictional Loss. - In a well-mademachine
the friction at the bearings and between the bushes
and the commutator should account for very little
in the way of lost energy . The bearings should be
kept well lubricated and free from grit , and the
pressure of the brushes as light as possible .
MR. FRANCIS EDWARD MACMAHON , the inventor
of the telegraph tape machine known as the
“ ticker," died suddenly on the 5th July , at Fair
stead House, Newmarket, at the age of sixty .
After serving as a young man in the American
Navy during the Civil War, he came to England ,
and settled down as a professional inventor. His
patents included
the ticker," and ranged from a
tap to a chainless bicycle. Of late he had been
experimenting upon a substitute for rubber and
improvements with wireless telegraph apparatus .
His “ ticker " was first brought into public notice
at Epsom in 1881, when , by its means, the winning
of the Derby by Iroquois was announced to its
owner , Mr. Lorillard , in New York , a few minutes
after the race .
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Practical Letters from

our

Readers.
[The Editor invites readers to make use of this column for the full
discussion of matters of practical and mutual Interest. Letters
may be signed with a com -de-plume if desired, but the full
name and address of the sender MUST invariably be attached .
though not necessarily intended for publication .]
A Novel Cycle Decoration .
TO THE EDITOR OF The Model Engineer.
DEAR SIR , -Webeg to enclose for your inspection
and publication a photograph of one of our store
keepers, who took part in the Hospital Cycle
Parade, and won a fourth prize.
You will see that the la : used several of our
models , clockwork and electric, and he had on the
front a couple of copies of The MODEL ENGINEER ,
as well as a couple of coloured prints of locomotives .

WOHL

55
A PRIZE-WINNER IN THE NORTHAMPTON HOSPITAL
CYCLE PARADE.

Wemay say that the local cycle parade is regarded
with a good deal of interest, and for the lad to get
fourth , out of about thirty- five competitors, speaks
well of the display he made.
Every lover of models will, no doubt, appreciate
his ingenuity, and we thought it might, perhaps,
be worth your while to put the photograph in your
next issue. - Yours faithfully,
Northampton . W. J. BASSETT-LOWKE & Co.
Errors in Draughtsmanship.
To The Editor of The Model Engineer.
DEAR SIR , -I was surprised to see
Oakum
Splice " grumbling in your issue for July 21st be
cause drawings appearing in your paper were not
dimensioned in thousandths of an inch .
I take it the majority of your readers are amateur
model makers, and in this class of work where the
tools are limited, often of indifferent quality , and
only partly understood , surely this is unnecessary
refinement, and would , if given , not be worked
to, few amateurs having the necessary tools or
measuring instruments. Of course, in manufac
tories where machines are made in quantities and
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interchangeable it is absolutely necessary to work
very fine ; tool work often being to '0001 in . As
one instance why this is necessary , take the case of
an engine breaking down at a distant power station .
The engineer wants that engine running again as
soon as possible. All he has to do is to send a
telegram to themakers quoting engine number and
a symbol to indicate part broken , and be that pait
anything from a crankshaft to a valve, it can be
supplied from stock right away, and it would sur
prise most amateurs to see that piece put straight
into an engine made years before , and in all pro
bability by different workmen without any fitting
whatever . This is made possible by expensive
machinery, tools , and gauges and skilled workmen ;
also by unhesitatingly " scrapping all parts that
do not come up to standard. In model work this is
altogether unnecessary . To those of your readers
who would like some idea of what 001 in . means,
I might say that ordinary cigarette paper measures
very nearly 'ooi in . and foolscap very nearly
'004 in . For 25. 9d . a set of feeler gauges may be
bought which by combination will give every
thousandth from 2 to 60. — Yours faithfully ,
W. J. V.
Rugby .
A Correction .
To the EDITOR OF The Model Engineer.
DEAR SIR ,-Should not the second and third lines
on page 90 of your issue of July 28th , 1904
I cm . ( centimetre) = 2'54 ins.
: 6:45 sq. ins ..
I sq. cm .
read
2-54 cm . ( = centimetres) = 1 in .
6-45 sq. cm .
= 1 sq. in .
-Yours truly ,
F. K. BARRATT.
Manchester.
[We are indebted to our correspondent for calling
attention to this slip.- ED ., M.E.]

MEASURING WIRELESS WAVES.- Knowledge re
cently described the apparatus which Dr. J. A.
Fleming , F.R.S., has constructed for measuring
the wave lengths of the electric or Hertzian waves
that are discharged by the sending station in wire
less telegraphy. The principle of the device is
based on the fact that if any series of waves in
regular succession is reflected from an obstacle
like sea-waves from a sea-wall- the returning and
on -coming waves, sometimes neutralising
and
64
sometimes reinforcing one another, form
nodes,"
and “ loops ” of maximum and minimum effort at
fixed points. Dr. Fleming's apparatus for showing
the nodes and loops of an electric train of waves
consisted of a spiral of fine wire, along which the
discharge of two Leyden jars propelled vibrations
varying in number between a quarter of a million
a second . The resultant electric wave travelled
along the spiral at about fifteen hundred miles a
second, was reflected and returned , thus estab
lishing on the wire stationary electric waves , just
as stationary aerial waves are produced in an organ
pipe. The position of the nodes and loops was
ascertained by use of a series of carbonic -dioxide
vacuum tubes which glowed when near a loop ,
the point where the oncoming and returning waves
joined to produce a region of maximum electric
force .
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Queries and Replies.
( Atention is especially directed to the first condition given below
and no notice will be taken of Queries not complying with the
directions therein stated . Letters containing Queries must be
marked on the top left-hand corner of the envelope " Query
Department." No other matters but those relating to the Queries
should be enclosed in the same envelope.
Queries on subjects within the scope of this journal are replied to
by postunder the following conditions : - (1 ) Queries dealing
with distinct subjects should be written on different slips, on
one side of the paper only, and the sender's nameMUST be in
scribed on the back. (2) Queries should be accompanied ,
wherever possible, with fully dimensioned sketches, and corre
spondents are recommended to keep a copy of their Queries for
ieference. (3 ) A stamped addrássed envelope (not post-card )
should invariably be enclosed . (4. Queries will be answered
as early as possible after receipt, but an interval of a few days
must usually elapse before the Reply can be forwarded . (5)
Correspondents who require an answer inserted in this column
should understand that some weeks must elapse before the
Reply can be published . The insertion of Replies in this column
cannot be guaranteed . (6 ) All Queries should be addressed to
The Editor, THE MODEL ENGINEER, 26--29. Poppin's Court,
Fleet Street, London , E.C.)
The followingare selected from the Queries which have been replied
to recently:
(10,458] Windings for 100 -watt Shunt Dynamo. E.C.R.
writes : Is the gauge used in The MODEL ENGINEER handbook
" Small Dynamos and Motors " for the sizes of wires, B.W.G. or
S.W.G. ? I am going to make a Kapp dynamo, output 100 watts,
and want it to give 5 amps. at 20 volts. The field -magnets are of
cast iron, and, according to your table in the book " Small Dynamos
and Motors," the field -magnets should be wound with 4 lbs. of
No. 20, and the armature with 8 ozs. of No. 20. I happen to have
about 2 lbs. of No. 22 wire (ofwhich I enclose a sample), and should
like, if possible, to make use of it for winding the field -magnets .
Of course, I should have to add some more to make up the proper
amount. If I did use this size of wire, how much ought I to use
for the field-magnets, and what amount of wire, and what size,

Shunt winding

Query N °/04SA
CONNECTIONS FOR 190 -WATT SHUNT DYNAMO.
ought I to use for the armature ? And also what would be the out
put of the dynamo, using No. 22 wire for the field-magnets ? I
should be much obliged if you would test the piece ofwire enclosed,
and letme know if it is No. 22 S.W.G., as I think it is.
Windings would be - armature , 9Ozs . No. 20 S.W.G .; field
magnets, 3 lbs. No. 22. This would give you about 20 volts ; but
as the field resistance would be somewhat high , if connected up
in shunt in the usual way, you may find it advisable to split the
winding and connect each halt in parallel, as shown in sketch . Yes,
the enclosed sample is No. 22
(12,207] Model Clockwork Locomotive. R. C. C. (Denmark
Hill) writes : I am desirous of making a clockwork locomotive to
4 -in . scale (21-in . gauge). I enclose rough sketch of proposed
design (M.E. locomotive type ; not reproduced ). Would it be
possible to alter the works of an ordinary alarm clock to drive
this engine with fair power, sufficient to pull a truck or two ; or
would it be better to purchase the works ready-made, and (if so )
where could I obtain it ?
Ordinary clock mechanism ,such as you would obtain from a cheap
alarm clock, is not suitable. We would advise you, failing the pro
curing of clockwork separately , to write Messrs . Bassett-Lowke and
Co.,Kingswell Street,Northampton , asking them if they can supply
you with a shop -soiled or damaged 24-in . gauge locomotive which
they may have amongst their surplus stock. You will then be able
to produce exactly what you require. The style of clockwork used
in these locomotives is specially designed and made for the pur
pose, and most, if not all, of Messrs. Bassett-Lowke's locomotives
are fitted with automatic speed regulating governors .
(12,293] Jelly Electrolyte for Accumulators. W. H. W.
(Dalkey, co. Dublin ) writes : In my motor bicycle I have a Pauger
accumulator, which gives trouble , as the acid is continually being
shaken out through the vent plugs on our bumpy Irish roads.
Where could I find out how to thicken theacid to theconsistence of
syrup or treacle ? Can this be done without lowering the efficiency
of thebattery ?

August 11 , 1904.

Thickened electrolyte is used to some extent, but we believe
that it does not give such good results in working as the ordinary
liquid . You should write to some maker who has a speciality in
accumulators for motor cycles . A jelly electrolyte has been used
having a composition of dilute sulphuric acid sp . gr . 1.250 and
sodium sulphate sp. gr. I'180 in the proportions of 3 to 1, themixture
taking about twenty- four hours to solidify ; particulars can be
found in British Patent No. 7,719 of 1889. We, however, think
you will do better by improving the vent plugs and keeping to
liquid electrolyte. Perhaps you could close the holes by some
porousmaterial which would not be affected by the acid .
( 10,827 ) Electrical Boiling Apparatus. D.S. (Govan ) writes :
I require to boil water in a tin which is 3 ins. diameter by 4 in
deep , by electrical means. Would you kindly let me know what
gauge and length of wire I would require to use ? I intend to bend
the wire into a spiral and place it in the water, and then turn on

AN ELECTRICAL
BOILING
APPARATUS .

Query No 10827
the current. It is to work off a lamp circuit of 32 candle-power
and 220 volts . The wiremust be good , as the water is for drinking
purposes. Please tell me where to obtain the wire you specify .
Also, kindly tellme how Imight boil the water by embedding the
wire in cement at the bottom of the tin . Thanking you in antici
pation .
You would do better by placing your resistance wire underneath
the vessel containing the liquid and enclosing it in a casing, which
should also enclose the sides as well as the bottom (see reply to
Query No. 8,021 in The MODEL ENGINEER of May 14th , 1903 .
In your case about | lb. No. 34 gauge Eureka high resistance wire
would be near themark ; you will find the water take some time to
boil with only the equivalent of the heat of a 32c.-p. lamp. It is
is a difficultmatter to make electric heating apparatus A simple
way to make a ti i pot to enclose a lamp, but 32 c.p. is scarcely
sufficient ; sketch will explain .
(12,151) Electric Bell. F. A. N. (Worcester) writes : I have
recently bought a lathe, buthave not yet done any work upon it.
I want to construct a small trembler bell --more for practise than
anything else. My hope is that if I am successful, I shall then con
struct a Morse sounder telegraph set, complete and in duplicate,
so as to form A and B stations for up and down working. (1) What
kind of iron should be used for cores and yoke ? If special, where
can it be obtained ? Will ordinary wrought iron , thoroughly
softened , suffice ? (2) How should cores be fixed to yoke ? (3 ) It
is usual to colour the cores black - how is this done ? (4) Should
wooden bobbins be turned and fitted over cores ? Or do you
recommend winding directly on cores (with proper insulation
say, of silk or paraffined paper) having two boxwood discs fixed to
ends of cores to form ends of a bobbin . How should such discs be
firmly fixed to ends of cores ? (5 ) Should winding be done in the

Query No 72137
FIXING CORES TO YOKE.
the lathe ? If so , should fast or slow speed be used ? Is it abso
lutely necessary the winding should be perfectly even ? (6 ) What
sized wire is best suited for this kind of electro magnets ? How
much would be required for each coil ? Where can the wire be
obtained ?
( 1) Ordinary soft iron will do, especially if well annealed ; the
better the ality of the iron , the more will it be suitable for this
purpose ; the best brand is that known as Swedish iron , but it is
only stocked by very few dealers in iron . (2 ) By means of screws
or riveting. ( 3) Do you mean the black enamel which is usually
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brushed over the iron parts (this is ordinary black enamel or paint),
or do you mean the dark purple tint, like a gun-barrel colour,which
is sometimes used as a finish for magnet cores and yokes ? This
is produced by heating the metal in a clean flame until it turns
purple, and then plunging it into oil. The surface must be nicely
polished , and the metal carefully watched , as the colour soon
forms. (4) You can adopt either method . A neat brass bobbin
with a tubular core, the Aanges being polished and lacquered ,
makesinsulated
a nce looking job . The interiors of the bobbins must be
well
before the wire is wound on . If flanges of wood or
metal only are used , they can be driven on tight. (5 ) The winding
is more quickly done in the lathe, but can be done by hand if pre
ferred . The winding need not be perfectly even ; you can put a
layer of thick paper on top of the uneven wire and wind the last
layer of wire nice and even on the paper , so as to make a neat
looking coil. (6 ) About No. 24 gauge cotton or silk -covered wire
to be obtained from dealers in electrical supplies or advertisers in
THE MODEL ENGINEER . The wire can be wound to a depth equal
to the diameter of the core ; probably about | lb. of wire will be
sufficient for your purpose ; it is inexpensive. We advise you to
read MODEL ENGINEER handbook No. 3 on Electric Bells and
Alarms," price 6d. It is a good plan to insert a small brass pin
to the end of each pole of themagnet, projecting about 1-32nd in.,
so that the armature does not actually touch the poles ; this will
prevent it sticking, owing to residual magnetism .
(12,091) Windings for Small Undertype Dynamo. G. W.C.
(Dover ) writes : I am contemplating constructing a dynamo as per
sketch, and shall be pleased if you will kindly answer the following
questions :-(1) Is the field -magnet of good proportion ? It is
to be made ofwroughtiron . (2) Would it be better to have a drum
or a ring armature (if drum , I wish it to have eight slots) ? (3) Will
it be preferable to have the armature laminated ? (4) If laminated ,
how are the sheets kept from being all electrically connected to
gether by means of the shaft(s ) What voltage would it be best to
wind, to get between 8 and 15 volts ? (6 ) What output can I expect
from the machine at 2,000 revolutions per minute (shunt) ? (7 )
What will be the size and quantity of wire for the armature ( eight
bars in commutator) ? (8 ) What will be the approximate size of
the slots in (drum ) armature ? ( 9) What will be the quantity of
wire and size for field -magnets (shunt winding) or number of turns ?
(10) Will you please tell me the length of wire for each winding of
the armature, 1.8., two windings to one slot ?
( 1) There is not a sufficient pole area . (2) Eight slot toothed
drum armature. ( 3) Most decidedly laminated . (4) There is no
need to insulate them from the shaft. (5) About 12 volts. (6 , 7 ,
8 , 9, and 10 ) If you will purchase a copy of Model ENGINEER
handbook on " Small Dynamos and Motors," price 6d., you will
find on page 18 (Fig . II) a practically identical design . Take the
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Query No 12091
WROUGHT IRON FIELD -MAGNETS FOR UNDERTYPE
DYNAMO .
40-watt size dimensions,which are given on page 23, and windings
for different outputs on page 49. In Chapter III you will find full
information about the armature, and throughout the book you
will find much practical information on making, testing and running
small dynamos.
[12,208] Atlantic Locomotives. W. S. (Crossgates) writes :
I am about to build a scale model of the new North -Eastern
Atlantic type locomotive, No. 649. I have not been able to get
drawings for this locomotive except a small sketch that appeared
in a back number of the Locomotive Magazine, but I cannot find
out the scale that it is drawn to . I should bemuch obliged if you
could send me drawings of this locomotive and tender as soon as
you can Please let me know the width of footplates for a f -in .
scale model of this locomotive.
Drawings of the N.E.R. Atlantics were given with Engineering
for February 19th, 1904. An outside view is included in our new
book , " The Model Locomotive," price 6s. net, 6s. 4d. post free, to
a scale of } in . to the foot. This book also contains details of con

struction suitable for this type of engine to fin . scale. A design for
a scale Atlantic locomotive comprises three of the large folding
plates of working drawings. The width of footplates depends on
the details of the outside motion probably as the motion must be
slightly heavier than scale, and the clearances between footplates
and cranks will have to be greater than a scale reduction of the
frototype would dictate . The width over the footplates of the
original engine is 8 ft. 6 ins. The procedure we would advise is
to settle the gauge, cylinder centres , width over crank -pins, and
then arrange the width of footplates to suit.
[12,126 ] Bending Tubing. G.W.(Congleton) writes : Will you
let me know if it is possible to bend a piece of tubing to pattern
which you will find enclosed ?
Your query and sketch are not altogether clear. The usuai
method of bending brass tube is to fill it with lead before bending,
and then having set the tube to the required shape it is heated
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BENDING TUBING .
and the melted lead poured out. The lead is , of course, melted
and poured in in the first instance. When filling the tube, you
must take care that the air which is in it can escape, or else it will
rapidly expand and blow out the molten lead, perhaps causing an
accident..
(12,224 ) Steam Engine and Dynamo, (C. F. C.) Rushden
writes : I have just built a small vertical steam engine, f-in. bore,
it- in . stroke. Can you tell me what dynamo it will drive and ,
output of same ? Will you also state what type would be best
and look workmanlike and real ? Will you also give me dimen
sions of boiler for same ?
Not more than 10 watts output. Provide a boiler with at least
150 sq. ins. of heating surface, preferably a verticalmultitubular
type. Any ordinary type of dynamo may be used (see our hand
books on " Small Dynamos and Motors " and " Model Boiler
Making," price 7d . each , post free. The dynamo designs (Figs. 9
and 10 ) in the above handbook are to be recommended . An
efficient serieswound machine is shown on Fig. 5.
(12,262] Silver- Soldering. J.S. (Dublin )writes : I shall be
greatly obliged if you will kindly give me a little advice re silver
soldering. I have tried to silver-solder several times lately ( copper
tube, & c.), and have carefully read the instructions in a recent
number of M.E., and have carried out instructions carefully, but
with very little success. I use gas blowpipe, as instructed, ard
clean work up well before commencing, and have tried putting the
work on a small fire ofmixed charcoaland pumice stone, but always
find on the solder melting that instead of running all round the
joint the various small pieces form into little balls and refuse to
stick .
You have not sufficiently heated the work. Probably the blow
pipe is not big enough. Experiment on some smaller pieces of
metal.
( 12,259) Compound Engine and Boiler. A. S. (Bradford )
writes : I am desirous of building a model compound tandem
engine, and should be greatly obliged if you would answer me the
following questions, viz. (1) Sizes of steam and exhaust ports for
if bore by 3-in . stroke, H.-P. cylinder ; (2) suitable “ cut-off,"
travel of valve, lap required ; (3 ) bore of suitable L.-P. cylinder,
with sizes of steam and exhaust ports ; (4 ) diameter of flywheel ;
(5 ) boiler pressure required to run engine at a fair number of revo
lutions per minute (not too fast or slow ). I intend the engine to
run only as a model, but should like it to perform some real work
if called upon .
( 1 and 3). H.-P. cylinder ; steamports 3-16th by t ; exhaust | by
* ; port bar 3-16th in . ; L.-P. cylinder if, say, about 24 diameter ;
steam , 3-16ths by it ; exhaust f by it ; port bar 3-16ths in . (2) De
pends on the steam pressure. Read up the articles on Com
pound Engines " by Mr. W : J. Tennant. (4) Depends on circum :
stances. Probably an 8 -in . wheel would suffice. (5) Boile
pressure in itself has little to do with the estion . Boiler evapor
ative power should be at least 12 to 15 cubic ins. ofwater per minute .
Thereforeat least 1,000 sq. ins.ofheating surface would be required
To get the best out of the compounding do not work at a lower
pressure than 75 to 85 lbs. per sq. in .
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(12,165] H Armature Motor for Fan -driving .E.H.(Hammer
smith )writes : Will you kindly advise me on the following subject ?
A friend ofmine gaveme a sketch of a smallmotor, a copy of which
I have enclosed . I wish to run it as a motor, with not more
than 4 volts. It is a shuttle armature it ins. diameter, if long ;
field-magnets are it wide. If the winding won't suit 4 volts ,
would you be so kind as to give me one that would ? Also how
many revolutions would I have
to run it as a.dynamo to get the
same voltage ? It is shunt connected .
It is not advisable to use a shunt winding for motor work with a
shuttle armature, because every time the brushes press upon both

Ho

Wrought
iron
..core

Cost iron pole pieces .

bloco

Filled up
with No20
BW.G.

"
32

bi

20 layers
NO 26
BW.G.

at least 1-10th area of piston . Horse-power depends upon the
amount and rate of steam supplied .
( 12,006 ] Magneto-Machine. J. C. (Glasgow ) writes : I have
made a magneto electric machine with a magnet which measures
8 ins. from bend to toes, and two cast iron bobbins filled with No.
36 silk -covered wire. It is fairly powerful, but I would like your
opinion on a few points. ( 1) The shock which I get is of a dull
thud , not like the prickly fecling which I imagined . Is this right ?
Or, if not, how can Imake it right ? (2 ) When working the machine
it sometimes stops the shocking for a minute or so , and then come
back without anything having been done to it. How can I make
it regular in its action ? ( 3) My object in making the machine
was tor the purpose of curing rheumatism and for medical purposes
generally , but I don't know how to apply it. Could you tell me or
letme know where to get a cheap book on the subject ? . (4 )When
the machine is full on I can't get anyone who is able to stand it.
Would you describe this as being very strong or medium ?
( 1) Machines of this kind are liable to giving the shock in a jerky
manner. You do not obtain such a smooth, pleasant feeling as
with current from a medical induction coil worked from a battery .
( 2 ) Unless there is a loose contact in the coils due to a fracture in
the wire, or other cause, the fault will be in the contact-breaker,
which does not always make contact, either for mechanical reasons
or because the contact oxidises by reason of the spark . To obtain
best results, use platinum at the contact points, or , if you cannot
afford this, silver does very well. Try shifting the position of the con
tact spring so as to make-and-break at a different point. The bobbin
core should be made of soft wrought iron -- and not cast iron -- to ob
tain best results . (3) We are unable to recommend a cheap book
on the subject. You should consult a medical man , preferably at
a hospital where electric treatment is being used . (4) We should
consider this to be a strong shock of the kind . You do not appear
N
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MOTOR FOR FAN -DRIVING .
sections of the commutator they short- circuit the battery and
waste the current ; this occurs twice in every revolution ; a series
winding should be used . For motor work , with 4 volts, you can
retain the present armature winding, but should re-wind your
field coilwith No. 16 gauge d.c.c. copper wire , about 8 ozs. weight,
and connect in series. To economise current, set the fan blades
with a fine pitch , and allow it to run fast. To work as a dynamo,
you would have to run at a speed of about 4,000 revolutions per
minute , but the motor winding would not be suitable for dynamo
work . To use as a dynamo, wind the armature with No. 24 double
silk -covered copper wire, and try it with the present field coil
connected in shunt. If the results are not good , re-wind the fiell
with No. 24 s.c.c. copper wire, and connect in shunt as before.
(12,112] Model Locomotives. M. T. (Kidderminster) writes :
Have detailed drawings and elevation plate of the North - Eastern
Railway Company's newest engine (No. 784) been published in
Engineering, and if so, in what numbers ? Also the Caledonian's
latest , Nos. 49 and 50 ?
Working drawings of the latest N.E.R. “ Atlantic express
locomotives were published in the Engineering for February 19th ,
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FIG . 2 .
to have fitted a regulator to your machine. The accompanying
sketch shows the usual pattern . A is a piece of soft iron bar
pivoted at the side of the magnet, so that it just touches it ; this
bar is pulled and pushed by a rod with a knob at the end, or in any
convenient way . When the bar lies across the magnet poles it
short-circuits the magnet, and the shock is very weak ; as it is puiled
away, as shown in Fig . 2, the bobbins receive more andmoremag
netism , and the shock becomes stronger. The knob rod and pivot
can be supported in any manner which suggests itself to you . The
edge of the bar should be just level with the poles of the magnet
Coils
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N

o
FIG . 1.- DETAILS
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MACHINE .
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Query NO :2006.
1904. We have not yet seen working drawings for the six -coupled
Caledonian Railway locomotives Nos. 49 and 50. Drawings of
both types are contained in our new book on the Model Loco
motive, Also half full-size drawings for a -in . scale model
* Atlantic type locomotive which , if you are desirous ofmodelling
either of the above-named engines,will prove of service to you.
( 12,135 ] Steam Port Proportions. J. H. H. (Dublin
writes : I am making drawings for an engine, two cylinders H.-p
and L.-P., the H.-P. 8 ins., L.-P. 1 by 15 ins. stroke. Will you
please say what size ports and exhaust should be, and about what
horse-power it will give ?
We cannot give you very definite information from the par
ticulars sent. Steam pipes 1-16th area of the piston (H.-P.), com
munication pipe at least 1-16th area of L.-P. piston . Exhaust pipe

in weakest position , and the size of the bar should be the same as
the breadth and thickness of themagnet.
( 12,338 ] Sizes of Gas Engine to Develop about 2 h.-p.
H.H.W.(Northampton )writes : I wish to build a small gas enging,
and have decided to make it 3- in . bore by 4-in . stroke, and I should
be much obliged if you would putme right over the following par
ticulars :-(1) What size must I make my combustion chamber ?
( 2) What diameter must I make my gas, air and exhaust valves
(mushroom type), and how far must they open ? ( 3) Does the gas
valve open before the air valve, or both together ? (4) Would
a flywheel measuring 2 ft. in diameter and weighing 40 lbs. be
too large ? (5 ) What power should the engine develop ?"
(1) Combustion chamber should be about one-third the volume
of thewhole cylinder. (2) Gas valve about in . diameter at head ;
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air valve and exhaust valve, 1 in . diameter, spindles or stems in .
diameter. Lift of latter valves not less than tin . ( 4) Yes.
( 5) Depends considerably upon the design ; approximately 2 b.h.-p
at 450 revolutions.
(12,340 ) Spark Ignition for Gas Engine. C. C. R. (Dudley )
writes : I should be extremely glad if you could help me out of the
following difficulty I made a -in . spark -coil from instructions
in your handbook Induction Coils for Amateurs," and results
are very satisfactory. I wound the lb. ofNo. 36 in 5-in . sections
for the secondary, and it gives , with the ordinary platinurn make
and break at the end of coil, 5 -in . spark easily ,with an accumulation
of 12 amps. capacity, with a resistance of 12 ins. of No. 22 iron
wire in primary circuit. I have lately been trying to use the coil
for igniting the charge in a small gas engine (1 h.-p.), both with the
trembler, also plain make-and-break ; there is the usual contact
breaker on the half-speed shaft, with cam and platinum contacts .
I find that even with no resistance placed in primary circuit I get
too feeble a spark to be of any use when eugine is being turned by
hand, but when contact is made with the engine at rest I get a
very hot, fat spark at the points of the plug which are 3 -in . apart.
It seems as though the coil is very fast when used for lighting
vacuum tubes, & c. It appears to be one continuous band of light
from end to end , but does not seem to pick up current quick enough
when contact is made on engine. Can it be that the condenser
leaks at the slower speed ?
There may be bad insulation somewhere in the secondary circuit
- possibly at the plug. Of course the compression will affect the
spark considerably, and it may be that the rubbing contact on the
side shaft offers a high resistance. Your plan will be to compare
the different results you get when running and when standing, and
try to observe what alterations in the conditions of working obtain
in the two cases. This is the only way to get to the bottom of such
troubles.
(12,311) Single Cylinder Model Locomotives. P. B. (Ash
ford ) writes : I shall be much obliged if you will give me your
opinion re -in . scale locomotive I am just commencing to build .
I have just seen your article on Mr. F. Smithies' model locomotive ,
in issue for April 15th , 1901, and want to know if I can drive my
model with one slide-valve and cylinder, and , if so , what size it
should be. I am taking a 4-coupled L. & S.W.R. (No. 310) as the
prototype, and the driving and trailing wheels will be 3f ins
diameter With regard to the boiler , will it be best to make one
21 ins. diameter and 81 ins. long with water-tubes, or to make one
as described in " Model Boiler Making," Fig . 20, with 0 -tube ?
If you recommend the latter , would you say where the O - tubes
could be purchased ? I shall be glad if one cylinder will do, as I
have not had much experience in modelmaking and think that the
simpler the machinery the better chance I shall have in making a
good job of it. Imay say that the gauge is 21-in . Will the driving
and trailing wheels do better for one cylinder if they are smaller ?
Cylinder , 9-16ths in , by i in .; the driving wheels would be better
a little smaller ; this will prevent excessive jerkiness of movement
at low speeds. The chief point in the making of single-cylinder
engines is to have the valves correctly set, so that the steam dis
tribution is the sameon both sides of the cylinder , and that steam
enters and leaves the cylinder at the proper times. We may say
thatwe have seen a man riding behind a scale tank engine with
a f by it single-cylinder engine at a good rate ; the driving wheels
were 21 ins. diameter. We can advise a proper “ Smithies type
boiler with inner and outer barrels - the outer one 2 : ins. and the
inner one 2 ins.- instead of the plain pot boiler with water -tubes
and flue on underside. You might invest in our new book by H.
Greenly , “ The Model Locomotive," price 6s. net., 6s. 4d. post
free. In this work you will find the boiler question fully discussed .
It also contains useful information on valve gears , and altogether
you will
studying its
contents . save
You yourself
will find much
severaldisappointment
designs for t-inby. scale
boilers.
Cotton & Johnson, 14, Gerard Street, Soho, London , W., may be
able to supply you with the O -tube. We should advise water.
tubes in conjunction with the C -tube boiler (see Model Locomo
tive book.
(12,339] Engine Speed ; Charging Cells and Celluloid for
Cells. J. B. B.(Shrewsbury ) writes : Will you please tell me how
to get at the revolutions of an engine wheel ? ( 2) Is it possible to
charge dry cells from , say , Fuller cells ? If so , about how long
would it take to charge on cell ? (3) Can you tell me where I
could buy celluloid in the sheet suitable for making accumulator
cases ?
( 1) Use a speed counter — to be obtained at any engineers' stores ;
or count the revolutions with the aid of a stop -watch . (2) No.
Dry cells are not charged like secondary cells (ie., accumulators)
(see handbook " Electric Batteries," 7d. post free. (3) From Fitch
and Co., Fulwell Rents, Holborn , W.C.
(12,143] Solution for Daniel Cells. E. B. (West Norwood )
writes : Would you be so kind as to let me know the amount of
zinc sulphate required for i gall. of water in making solution for
Daniel cells ? Also if the solution of sulphuric acid for same gives
the best current ? The question asked is not touched upon in your
little book on " Electric Batteries.” The cells I have made are
shown on page 50 of your book .
(1) You should add 1 lb. zinc sulphate to i gall. of water. (2) The
dilute sulphuric acid solution will give best results if you want to
get asmuch current as practicable out of the cell.

The News of the
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Trade .

[ The Editor will be pleased to receive for review under this heading
samples and particulars of newunderstood
tools, apparatus, andreviews
materials
for amateur use. It must be
that these
are
free expressions of Editorial opinion , no payment of any kind
being required of accepted. The Editor reserves the right to
criticise or commend according to the merits of ths geods sub
mitted , or to abstain from inserting a review in any case where
the goods are not of sufficient interest to his readers. )
• Reviews distinguished by the asterisk have been based on actu zł
Editorial inspection of the goods noticed .
A Novelty Dynamo.*
The illustration herewith shows a small " Novelty " dynamo
now being sold by the Universal Electric Supply Co., Manchester.
It is an improved form of that given on page 23 of their list. This
dynimo is a type ofmagneto-machine, having permanentmagnets,
and giving an alternating current. As will be seen by the illus
tration , it is provided with a lamp, andhasbeen designed principally

THE UNIVERSAL ELECTRIC SUPPLY Co.'s NOVELTY
DYNAMO .
for being worked by model engines, which will not work the
ordinary dynamo, owing to the power, whereas this machine works
and takes very little power ; one-quarter the speed of the usual
model dynamo only being required . We have received a machine
for inspection , and find that winding a piece of string round
the pulley, and sharply withdrawing it, is sufficient to make the
lamp glow brightly .
The Model Engineers' Co-operative Society.
Quite a novel enterprise in the interests of model engineers is
just being launched under the title of The Model Engineers' Co.
operative Society, the address being 51, Summer Row , Birmingham .
One of the main objects of this Society is to enablemodel engineers
to obtain their tools at a reduced cost as a result of co -operative
buying . It is proposed that those members of the Society who
desire a lathe, shaping machine, or other machine tool shall notify
their requirements to the manager , who will thereupon get out a
design embodying so far as is possible the various wishes of the
intending purchasers . This design will be offered at a limitin
price but, of course, the more that are ordered the less the actual
selling price will be. Thus, a customer ordering a lathe at a
limiting price of, say, £ 20 will know that it will not in any case
exceed this price, but that it may cost him only £ 18 or even £ 16
if a sufficiently large number can be manufactured at once. We
are informed , however , that no attempt will be made to reduce
the price at the expense of quality, and it will be the aim of the
Society to supply nothing which will not be thoroughly satisfactory
and, in every sease, . right." The Society intend to put down a
plant for the manufacture of such goods as cannot at present be
readily procured , and they will also unde take the machining of
parts and castings for their members. Price lists of tools , bolts
and nuts, screws, raw material and the many other requirements
of the model maker will be issued as early as possible, and no
trouble will be spared to obtain whatever is asked for by the
members. In fact, it is the ambition of the management of this
concern to become the “ Whiteleys " or Universal Provide:s of the
model engineering world . In some branches of trading co -operation
has proved a notable success , and it will be interesting to see how
far the principle is applicable to model engineering . The Society
cordially invites correspondence and enquiries from those who
would like to associate themselves with this move nent.
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MONGST the contents of this issue will be
found an article by Mr. H. H. Harrison on
“ A New Steam Turbine."
In view of the
great activity now being displayed in steam turbine
development, this contribution should be of special
interest to our readers. We believe we are correct
in stating that our description of Herr Lindmark's
invention is the first to be published in this country .
Another article which we regard as likely to be of
special value to our readers is that on How to
Wind Armatures,” given as one of the series of
“ Lessons in Workshop Practice .” The information
given in the present article is thoroughly practical
in character, and is the result of an exceptionally
long and varied experience in this work on the part
of the author .
*

A

Many of our electrical readers will doubtless be
keenly interested in the Bill on the subject of wire
less telegraphy recently introduced into Parlia
ment by Lord Stanley, the Postmaster-General.
The Bill is intended to give the Government control
over wireless telegraphy, in order to preclude its
improper use in time ofwar or in any other national
emergency, and to regulate the working of different
stations in such a manner as to secure the greatest
efficiency of communication between all stations.
To secure these objects, the Bill provides that no
wireless telegraph station shall be set up within
the British Islands, except under licence from the
Postmaster-General, with the consent of the Ad
miralty, War Office , and the Board of Trade. A
special clause provides that where the applicant for
a licence proves to the satisfaction of the Post
master -General that the sole object of obtaining
the licence is to enable him to conduct experiments
in wireless telegraphy, a licence for that purpose
shall be granted , subject to such special terms
conditions, and restrictions as the Postmaster
Generalmay think proper .
*
The Junior Institution of Engineers, with its
usual enterprise, has arranged a most attractive
summer meeting for its members . Germany is to
be the country visited , Dusseldorf being the first
stopping place. Here at the Town Hall, on Satur
day, August 13th , the members are to be welcomed
into the Fatherland by the Burgomaster and the
Society of Architects and Engineers of Dusseldorf.
The Exhibition will be visited, and on Monday
there will be an excursion to Oberhausen for view
ing the works of the Gutehoffnungshutte (blast
furnaces, steel works, & c . ). The Beurather Crane
Works will also be seen . On Tuesday the Elber
feld - Barmen Mono-Rail uspended railway is to be
inspected in the morning, and in the afternoon
the members proceed to Hanover for the purpose of
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visiting, on the following day, Messrs. Korting
Brothers ' works, the Hanover Engine Works, and
the works of the Westinghouse Brake Company .
Thursday morning will be spent at Hanover, and
in the afteinoon Berlin will be reached . Here, on
Friday, the Overhead and Underground Railway
will be seen , including car sheds, generating station,
etc., also the Charlottenburg Electrical Engineering
Works of Messrs. Siemens & Halske. Saturday ,
August 20th, will be spent in visiting the Mariendorf
Works of the Imperial Continental Gas Association ,
and the Royal Technical High School at Charlotten
burg. Someof the party will spend the following
week in extending the trip to include Leipsic ,
Frankfort, and the Rhine.

Answers to Correspondents.
C. SAVAGE (London , S.W .).— Kindly send your full
address, as we have a remittance awaiting you .
G.E. S. (Stoke Newington ).— We regret your work
shop note does not strike us as being sufficiently
practical for insertion .
Notices .
The Editor invites correspondence and original contributions on
all amateur mechanical and electrical subjects. Matter muicoded
for publication should be clearly written on ene side of the pa,ier
only,and should invariably bear the sender's name and address.
should be distinctly stated , when sending contributions, whehur
remuneration is expected or not, and all Diss. should be accom
panied by a stamped addressed envelope for return in the event of
rejection. Readers desiring to see the Editor personally can only do
su by making an appointment in advance.
This journal will be sent post free to any address for 135. per
annum ,payable in advance, Remittances should bemade by Posted
Order.
Advertisement rates may be had on application to the Advertise
ment Manager.
HOW TO ADDRESS LETTERS.
All correspondence relating to the literary portion of the papıt,
and all new apparatus and price lists. & c ., for review ,to be addressed
to THE EDITOR , " The Model Engineer," 26—29, Poppin's Court.
Fleet Street, London , E.C.
All correspondence relating to advertisements and deposits to be
addressed to THE ADVERTISEMENT MANAGER, " The Model Engi
neer, 26-29 , Poppin's Court. Fleet Street, London, E.C.
All subscriptionsand correspondence relading to sales of the paper
and books to be addressed to Percival Marshall & Co., 26–29.
Poppin's Court, Fleet Street, London , E.C.
Sole Agents for United States, Can'ıda, and Mexico : Spon and
Chamberlain , 123, Liberty Street, New York, U.S.A., to whom
al subscriptions from these countries should be addressed .
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A Model First - Class Battleship .
By H. E. BRIDGWOOD .

on.

MR. H. E. BRIDGWood's MODEL FIRST -CLASS BATTLESHIP .

SEND a photograph of a model first-class battle
ship constructed by myself of cardboard and
paper . It took me six months to construct it ,
working in spare time, and all that I had to work
from were a few photographs, I never having seen
follows :
a battleship . The dimensions are
Length , 3 ft . 3 ins, ; breadth , 84 ins. The arma
ment consists of thirty guns — four 12 in (which are

placed ip barbettes, and revolve in either direction ),
four 6 -in . (placed in turrets ), twelve quick -firers,
two bow -chasers, and eight smaller guns, which
are placed in the fighting tops. All the guns are
made of paper, and the two barbettes have card
board tops and bases and paper sides,
The hull, decks, chart-house, conning tower ,
fighting- tops, and bridges are made of cardboard ,
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the sectional view , it consists of a hardened steel
pointer ( A ) fixed in a brass ball ( B ), which is free
to move in a circular bearing ( C ).
The method of using the instrument is as follows :
- Say, for instance, a piece of work with a hole in
it is required to be set in the chuck true by the hole.
Fix the tool in the slide-rest, and place the hooked
end of the pointer so as to touch the inside of the
hole and to put a slight tension on the spiral spring
( D ) . Then rotate the lathe. If the hole is not
true, the pointer, being kept against the inner sur

C

con
lawwe

and also the steps leading to the various parts of
the ship.
The masts, funnels, boats, and ventilators are
made of paper, the boats and ventilators having
cardboard frames. I made the port-holes by
using metal eyelets. There are twelve torpedo
poles made with wooden skewers, as these were
found to answei the purpose, and they are fastened
by means of wire hooks let into the ends of the poles
and suspended in little cardboard eyelets.
The davits, rails and deck supports are made with
strong wire, and the anchor chain I made from an
ordinary flower-pot hanger, the nigging being made
of string. The model is constructed with a flat
bottom at the water- line, there being a wooden
frame under the hull, and can be placed on a table
or any other flat surface. If placed on a mirror,
the effect would be all the more iealistic , as it would
appear to be on water .
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Workshop Notes and Notions .

Readers are invited to contribute short practical items for this
column, based on their own workshop experience. Accepted
contributions will be paid for on publication , if desired , accord
All matter intended for this column should be
ing to merit.
marked “ WORKSHOP " on the envelope.]
A Method of Winding Resistance Springs
Automatically .
By R. J. MITCHELL .
Sometimes, as say, for a resistance frame, a
number of rather heavy coiled springs is required .
These, when of 14 or 12 gauge wire or thereabouts,
are too heavy to wind by hand , and the wiiter
proposes, therefore, to describe a method of winding
them in the lathe, provided it is fitted with a
saddle . Grip in a chuck 01 between the centres
a piece ofmild steel bright shafting (Kirkstall forge
steel) of a suitable size for winding the springs on .
Now , have the hank or drum of wire handy so that
it may be readily unwound, and push the end of the
wiie thiough a small hole (A ) pieviously dıilled in
the shaft at the left , and through another hole in
a piece of hardwood ( B ) held in the tool-post - this
A Hole in
shaft

OK

Toolpost

This part
extended for
holding in slide
rest.
A USEFUL LATHE ACCESSORY.
face of the hole by the spring, will be deflected
according to the eccentricity of the hole . As the
pointer is made much longer on the opposite side
of the brass ball, the slightest deflection of the
hooked end will cause the other end to be moved
through a much greater distance, thus showing
clearly any error in the setting . This is a far better
method of setting jobs true than using chalk or the
finger- tip .
Another pointer and brass ball should be made ;
but in this case, instead of having the hooked end
of pointer close to the ball, the straight end must
be fixed close to it . This second pointer and ball
are for using for work which has only centre hole
in it, the pointer, of course, being placed in the
centre hole , a spring is not needed when using this
pointer.
The best way to make the cir
cular bearing for the ball is to
in . diameter,
drill a hole, about
in each half of the body , and then
to open this out with a circular
rose bit.

B Hardwood
AN ARRANGEMENT FOR WINDING RESISTANCE SPRINGS AUTOMATICALLY.

piece of wood being very close up to the shaft .
Start the lathe (and disconnect all traversing gear)
and the effort of the heavy wire to wind itself into
springs will drag the saddle of the lathe - provided
it is not a very heavy lathe - along, at the sametime
winding beautifully even springs . The writer has
seen fifty springs done by this method , and a great
saving of time and fingers thereby effected .
A Useful Lathe Accessory .
By “ Bok. ”
The accompanying sketches illustrate an instru
ment for testing if work is set true in the chuck or
on the faceplate of the lathe, As will be seen from

A Home-made Drilling Machine.

By W. B.
Various designs of drilling machines have ap
peared from time to time in the pages of the M.E.
Still, I venture to send yet another one of the
home-made type. Although simple in construc
tion, it has proved to be very efficient, and the cost
need not exceed more than a few shillings. Reference
to the photograph will almost explain the whole
thing. I will, however, briefly describe how I
constructed the same. Theupright stem is a length
of mild steel rod ( black ), 18 ins. by it ins., and
will be noticed , fits in a shoe-repairer's last-stand ;
this is a handy arrangement, as it enables the
machine to swivel about or removed quickly , and
is very firm when bolted on a bench . The tee
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For the Bookshelf .
[Any book reviewed under this heading may be obtained from THE
MODEL ENGINEER Book Department, 26–29, Poppin's Court,
Fled Street, London , E.C., by remitting the published price and
the cost of postage.]
THE ELECTRICAL INDUSTRY. By Adam Gowans
Whyte , B.Sc. Methuen & Co., London , 2s.6d
net ; postage, 4d. extra.
It would be difficult to imagine anyone treating
the subject in a more thoroughly comprehensive
and commonsense manner than Mr. Whyte has done
in this interesting work . He deals with the rise or
growth of the Electrical Industry from its
birth to the present time ; and his opening
passage in Chapter I - on the birth of the
Electrical Industry — is worth quoting. He
says : “ In the Times reprint of the
Encyclopædia Britannica ' the following
occurs
under the heading
sentence
• Electricity ' : ' It has been proposed of
late to employ electro -magnetic machines
in lighting streets and workshops, and the
experiment has been tried with some
success .' When he wrote that sentence ,
the 'Encyclopædia Britannica ' authority
had clearly no idea that the experiment ' of
lighting streets and workspops by
electro
magnetic machines ' was the beginning of
a great industry .”
The author then goes
on to show how the wealth of knowledge
already acquired by scientists, in the
laboratory , was usefully applied On a
scale after Wheatstone and
commercial
Siemens came forward with their suggestions
that permanent magnets should be dis
carded in favour of electro -magnets, resulting
in the commercial dynamo growing to
maturity in a very short space of time.
There is one passage towards the end of this
chapter which is a trifle obscure, and we
do not think many readers will have more
than a glimmering notion of the author's
meaning when he says “ of couise, the
dynamo, as a dynamo, is not a commercial
article like a food or a musical instiument.
It is only a means to an end, the end being
the useful application of theelectrical energy
which the dynamo produces.” The following
chapters on
The Early Days of Electric
Lighting " ; “ Electric Lighting in London and
Traction and
in the Provinces " ; on
Power," etc., are full of fact and incident and
are most interesting reading. Theauthoi is evidently
quite at home with his subject ; indeed, it is difficult
to say whether the early or the later portions of his
book are the better. Our readers would do well to
(
Electrical Engineering as a
peruse the chapter on
Career with some care, as well as Chapter IX
“ An Industrial Revolution .” The future of the
industry is cautiously and wisely dealt with in
Chapter XIII, and we quite agree with the author
that its steady progress will be hastened by a
cheapening of supply . The one great drawback to
electric lighting in general is undoubtedly the cost,
and this, once removed ,will enable hundreds of would
be consumers to install the light not only in their
business places but in their dwellings. Whether
the supply companies think it worth their while to
cater foi this class of consumer or not, is, however ,
another question .

-

piece, if it may be so termed, carrying the cross
arm carrying the spindle is mild steel 12 ins. long
by it ins. ; this was forged at the end to drill and
tap for i -in . gas thread. The piece of iron gas
tubing , in which the spindle runs, is 61 ins. long .
The feed handle was forged , and fits tightly on the
tube, and is held in place by a t -in . counter -sink
screw on either side. The spindle I picked out
from old scrap from a spinning mill ; the socket for
holding the drill was already on , the other portion
being i in . I turned it down to in ., and filed four
flats, slightly tapered to fit the handle . To fit the
spindle in the tube I proceeded as follows :-Two
in . from the bottom of the
t- in . holes were drilled

A HOME -MADE DRILLING MACHINE .

latter ; these allow the Babbit's metal to come
through and prevent it turning round with the
spindle — the one cleared out after themetal is run to
1-16th in ., serves for an oil-hole . The tube was now
slipped on the spindle, held vertically , and central
on the socket, and a sufficient quantity of the metal
run in to make it i in , deep . This done, I filled it
up with sand to within 1 in , from the top , and run
in more metal to form the top bearing. A little
tallow on the spindle during this process will cause
it to leave the metal freely when withdrawn to
remove the sand. A fin . collar above the feed
handle secures the spindle in position. For the
drills I bought an old cast steel rod, f in , diameter ,
such as used in Lancashire cotton mills ; these are
cut in suitable lengths, forged and ground to size
as required . I have also made a small chuck which
fits the socket, and takes square shank -taper drills.
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Efficiency . -No machine, however well made,
will give out quite as much energy as you put into
it ; there is always some energy lost in the machine
itself, In every machine the ratio
Energy given out by the machine
Energy supplied to the machine
is called the “ efficiency
of the machine. It
follows from the above that this ratio can never be
equal to unity ; it must always be a fraction ;
hence, for convenience, it is usual to multiply by
100, and express the efficiency as so much per cent.
Example . - Ap electric motor is supplied with
100 watts of electric energy, and gives out in re
turn 90 watts in the form of mechanical energy .
What is its efficiency ?
90
Efficiency
100 x 100 = 90 per cent.
Energy. - In the case of an electric motor the
energy is supplied to the machine in the form of
an electric current delivered at a certain electrical
pressure . If the current is measured in amperes
( A ) and the pressure in volts ( V ), and the current
flows for a time (t) seconds, the quantity of elec

Electric Motors.

cent
per
Efficiency

By FRANCIS J. KEAN .
T is strange that from so many enthusiastic ,
energetic , and scientific model engineers we
get so little authentic information about the
performances of model engines . The Editor has
referred to the matter, and so have many corre
spondents, but apparently to little purpose.
The chief concern of the beginner in model

70 !

18

60

FIG . I.

50L

engineering is to get the engine or dynamo “ to
work " ; butwhen he has passed this stage he comes
to the next, in which he thinks certain improvements
might be made in the machine which would cause
it to work better . This is the stage in which to
carry out tests, to find what the machine is doing
with the energy you are supplying it with. How
much energy do you get out of it ? What is its
efficiency ?
Will you be satisfied if you have to give the
machine a shilling's worth of energy in order to get
a pennyworth out of it ? If so you are rather

401

van
die
les

Ammeler

وم
Voltmeter
Motor
armature
Resistance frame
FIG . 2 .

easily satisfied . But if not, then you will try and
make some improvement in the machine, then test
it again , and so on till you cannot possibly get any
better results. Perhaps there is some difficulty as
to how to test the machine, in which case I hope
the following notes will prove useful :

30
20

10

20

40

60

Qurpurin Walls
80
100 120 140
FIG . 2A .
.

A X 1
current x time
tricity supplied
(coulombs) ; and since this quantity of electricity
is supplied under a pressure of V volts, the work
done
( A x t) x V (joules ). This work is done
at a certain rate, viz., in t seconds ; hence
Work done
The energy expended
Time taken to do it
( A x t) x V
= A V (watts).
t

Hence in any continuous current circuit, if a current
of A amperes flows under a pressure of V volts , the
energy expended
A V watts. It can easily be
shown that 746 watts are equivalent to i horse
power ; hence, having given the expenditure of
energy as A V watts, we have
A V
Energy expended
746 horse- power .
Example.-- An electric motor is supplied with
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20 amperes of current at a pressure of 74:6 volts,
how much energy does it receive ?
Energy received = A V watts = 74:6 X 20 =
1492
1492 watts =
2 horse -power.
746
If the motor gives out of house-power at the fly
wheel, what is its efficiency ?
Output Х 100
Efficiency
2 X 100
Input
700
87'5 per cent.
8

149
27 RN W
33,000
27 R x 746
Х
33,000 746)

Then , horse -power given out =

and output of motor in watts
N X W.
It will be seen that the expression in the bracket
is a constant --that is to say, it remains unaltered ;

The Bipolar Series -Wound Motor . - As an example
of this class of machine ( Fig . 1 ), I will desciibe a
simple test made on a 250-watt motor. The motor
in this case was designed to take 2'5 amperes at
100 volts . As shown in Fig . 2 , the armature and
field -magnet coils of the motor are joined in series

2

FIG . 1.
7.

N W
x N X W
G )
14
Thus in the last instance the speed is 2,140, and the
load i } lbs. Hence
ho

with each other, and included in the circuit is an
ammeter and a resistance frame, by means of which
resistance can be inserted or cut out at will. A
voltmeter is joined across the terminals of the
machine. The motor is loaded by means of a
rope brake on the flywheel. The load was gradually
increased from a very small load to the maximum
load , the motor current being correspondingly
increased by cutting out resistance until the maxi
mum working current (2-5 amperes) was taken .
The speed was kept within the neighbourhood of
2,200 , and measured for each varying load. The
following are the ieadings which were recorded :
Current
P.D.
Nett load
Speed
in Amperes . in volts
in lbs .
in R.P.M.
162
6568
2,400
670
1.80
2,140
2'00
6980
2,200
2'20
2,000
85'0
2,140
2:50
975
In any one instance let W = nett brake load on
flywheel ; R = ladius of flywheel in feet ; N
speed in Trevolutions per minute ; and 7 e 3:14 or
c, i.e., the ratio of the circumferenc to the
diameter of a circle .

Motor
fields

FIG . 3 .

hence, if we work out its value at the stait, all we
have to do to find the output in watts in any case
is to multiply this constant by the nett brake load
in lbs, and by the number of revolutions per minute,
thus
2 X 22
746
or
Output in watts =
x
x

anamone
Starling switch

Motor
larmolure

-Vollmeler

Ammeter
FIG . 5 .

Output in watts

=

2,140 x II
14 X 12 =

140 .

The input in watts in any case is the product of
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volts and ampeies, and the efficiency is the ratio
of output to input ; thus in last case
140 x 100 = 63 per cent.
225
The following results are thus obtained :
Efficiency
Output in
Input in
per cent.
Watts .
Watts .
39'0
42
109
46-5
III
56
52'0
72
138
106
56.5
205
63'0
140
225
The efficiency of the motoi should be fairly high
even at small loads ; this will be the case if the
efficiency curve ” rises steeply at first . This

cent
per
Efficiency

Efficiency

90

80l

Current in
P.D. in Nett Load
Speed in
Amperes.
Volts.
in lbs.
R.P.M.
'O
952
99.0
2.4
I'O
930
98.2
3'25
2'0
932
97.5
375
929
3'0
4'30
97'1
914
4'0
5'00
96'9
1,056
5'0
1135
5:40
1,000
IIO'O
6.60
70
1,067
875
112'5
7.80
10'6
1,029
ΙΙΙΟ
9'0
1,020
12'5
1128
10-3
941
104'0
17:37
13'9
18.75
1,000
I I20
147
960
20:25
1080
15.8
The radius of the flywheel being 6 ins., we find
746
( 27 R
X NX W =
Output in watts =
33,000 746)
IN x W
(as before ).
14
W ; the nett brake load is , of course, the difference
between the weight in lbs. and the spring balarce
reading. For the first 5 lbs. the balance rea ling

70
60
W
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FIG . 6 .
curve is obtained by plotting the efficiency per
cent." against the
output in watts ," and, re
ferring to (Fig . 2A ), it will be seen that it is a very
fair curve in this respect. The maximum efficiency
attained_viz ., 63 per cent., is a very good figure for
such a small motor, and should form a good basis
for comparison ,
Bipolar Shunt-wound Motor. - In this case I will
describe a more elaborate experiment. The motor
(Fig . 3 ) was an overtype one, designed to take 16
ampeies at 100 volts, and fitted with a rope brake on
the flywheel (Fig . 4 ). As shown in the sketch
( Fig . 5 ), the aimature was joined in series with the
starting switch, and the ammeter included in the
circuit. A voltmeter was joined across the arma
ture terminals, and the field -magret windings also
connected in shunt across the armature terminals .
This motor being much larger than the previous
one, better results were expected from it ; but it
should be noted that during the test I changed
over from 100 to 110 volt supply.
The following observations were recorded :

A

В

was zero . Calculating the value of output, input
and efficiency as before, we get the following :
Efficiency per
Input in
Output in
cent.
Watts.
Watts.
'O
'O
238
68
2143
320
36'0
132
366
480
199
417
54'0
261
484
62'0
610
377
69'0
500
725
76'0
880
670
780
782
999
79'0
1,162
915
80'0
1,160
1,445
8195
1,340
1,642
812
1,380
1,702
Notice how the efficiency increases in spite of the
fact that the losses also inciease with the load.
Reference to the efficiency cuive (Fig . 6 ) will show
that this motor gives most satisfactory results , the
efficiency being very high foi quite small loads, and
remains above 50 per cent. over a range of 6-7ths
of the maximum load . The maximum efficiency ,
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81 per cent., is an excellent. figure, and will not
easily be beaten by any motor of the same output.
It might perhaps be thought that, since the efficiency
in the last case works out at 81'2 , and in the pre
vious case it was 8105 , the efficiency had begun to
decrease, but on drawing the efficiency curve , it
is seen that the efficiency is still increasing, and the
figure 81'5 appears too high , due to an error in
observation probably .
We come now to the question of the internal
losses in the motor , and in order to calculate these,
we must have the resistance of armature and field
windings. These were measured just after the
trial while the machine was “ hot. "
Mean hot ” resistance of armature (Ra) (brush to
brush ) = 0 *75 ohms.
Mean “ hot ” resistance of field coils (R1)
1880 ohms.
To get the current circulating round the field -magnet
coil at any time :
Terminal p.d. in volts
Cr.
Field current =
Resistance of fields in ohms
curren
field
total current
Armature current
= C - Ca
Ca.
Loss in field windings
C4 Rf watts.
Loss in armature windings
C *, R watis.
Loss due to hysteresis, eddy currents and friction
( C Ri + C² Ra) : ( input
total loss
W ( say ) in
( C *, Ri + C ’ R )
output)
watts .
Had the speed of the motor been kept constant
all the way through at 1,000 revolutions per minute,
and had the terminal voltage been constant as
well, it would have been interesting to have worked
out the losses in each individual case, and shown how
they vary with the load put on the motor. Un
fortunately , this cannot be done here, as the only
source of p.d. was the “ street mains," and as it
would have involved (on this account) the ex
penditure of too much timeto get the speed exactly
right in each case , therefore I have only calculated
the losses in the full load trial.
108
CE
* 575 .. C ? Ri = 62 watts.
188

0 * 575 = 15,225 .:. C² R2
15'8
172.
1,380) – (62 + 172) = 22
= (1,702
234 = 88 watts .
A good idea of the proportions of the various
losses is obtained from the graphical energy balance
(Fig . 7). A B is taken i in . long for convenience ;
A C is 3'22 ins., D C is '88 ins., E D is •62 ins., and
A E is 1'72 ins. This balance shows at a glance
that more than half the total energy lost is wasted
in heating the armature windings .
са
.:. W

RADIUM.- Professor Gietel, of Wolfenbüttel, one
of the leading experts on radium , has just been
successful in discovering comparatively large
quantities of the element in the thermalmud used
during the last few years at Baden -Baden for
medicinal purposes.
A JAPANESE ENGINEERING SOCIETY. — There has
been recently formed in Japan a society which will
be known as the Oriental Engineering Society of
Japan , with an office in Tokyo . The object of the
society is the advancement of all things pertaining
to mechanical lines .

The Latest in
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New Tyne Dock . -After a delay of two years ,
the gr at dry dock at Hebburn which Messrs . R.
Stephenson & Co., Ltd., commenced building in
1900 has been completed . The dock has cost
£ 250,000, and with its area of 725 ft. by 111 ft. it
is capable of a commodating Atlantic steamers
ana ships of war of the largest class . The dock will
hold 16,000,000 gallons of water at high tide, and
this can be discharged in two hours.

The Rexer Machine-Gun . - This is a weapon of
an entirely novel character and is intended to be
used for a special purpose for which the machine
guns at present in use are quite unsuitable . These
latter belong to the general category of field artillery .
The Rexer machine-gun is for use by infantry and
cavalry and is available for the protection of
artillery from cavalry attacks, for naval landing
parties and for many other purposes. The principal
characteristic of the Rexer as distinguished from
other machine guns firing at similar rates is its
portability. Its weight is only 144 lbs. and it is
therefore quite independent of horses and wheel
carriage and can be carriea by infantry or cavalry
soldiers with hardly more effort than the rifle .
Although so light and handy, the gun is a most formi
dable weapon , as it fires automatically fifteen shots
in a second, or (including the time for replacing the
detached magazines from which the cartridges are
fed and which hold from 25 to 30 rounds each )
300 shots per minute . These rates of firing can
be controlled at pleasure the gun being just as
suitable for single shots as for automatic firing.
The change from single to automatic is effected
instantaneously. The ammunition used is identical
with that for the service rifle, and can therefore
be drawn from the samestores. The gun has passed
quite beyond the experimental stage, and , after
prolonged trials, has been adopted in the Danish
army. Among other regiments to which a con
tingent of these guns has been attached is that of
the Royal Danish Hussars, of which King Edward
is Honorary Colonel, and on his visit to Copenhagen
in April last the gun was brought to his notice.
Drill Tests. - Some comparative tests between
twist drills made of ordinary tool-steel and of their
0172 " high-speed steel have recently been
carried out at the works of Messrs. Cammell,
Laird & Co. Each drill was #in . in diameter,
the ordinary steel drill costing 2s. 7d , net, and the
other 5s. 7d . net. The former was run at 32 ft .
cutting speed per minute, and in forty minutes
drilled thirty- six holes through a high -carbon
steel-plate 14 ins. thick , and then required grinding .
The operation was then repeated until 3,600 holes
in all had been drilled , when the tool was too short
for further use. With the “ .0172 " steel drill, the
machine was speeded up to give a cutting speed of
60 ft. per minute, and on exactly similar material
150 holes were drilled in eighty minutes, when the
tool was reground, although in better condition
than the other when the latter had drilled eighteen
holes. After drilling 3,600 holes the drill was still
far from worn out, but, allowing the same life to
each drill, the firm estimate the total cost of drilling
15,000 holes at £ 12 78. 3 } d . for the ordinary drills,
and at £ 5 iis. rod. for their high -speed drills .
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Lessons in

Workshop Practice .

XIII.- How to Wind Armatures.
By A. W. M.
(Continued from page 129.)
Holding the Core when Winding. – When the core
is a fixture to the shaft it can be supported between
lathe centres, as when winding a drum ; but when it
is removable, the best way of holding is to clamp
it in a V -block made of wood (see Fig . 23), placing
some soft cloth in the V and under the holding -down
bar to prevent damage to the wire ; the core is
rotated as the coils are wound .
Winding.-- The wire should be wound on a long
thin shuttle ; the correct length for one coilmust be
measured off and wound on the shuttle, this being
repeated with each coil wound . The best method
is to use two shuttles, each containing half the wire
required for the coil, the wire remaining in one
length with the centre between the shuttles . One
shuttle is passed through the ring and then the
wire is wound over with each in turn ,working from
the centre of the coil outwards. When the layer
is complete, the operation is continued for the
second layer, the winding now being inwards, to-.
wards the centre turns, with each shuttle in turn ,
and so on until the coil is completed . Fig. 24 shows
the various stages. By this system the starting
and finishing ends are both on the outside layer,
instead of the starting end being buried in the
bottom layer , which means that there is less danger
of burnt out coils by reason of short circuit between
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edges, and with an even number of layers at the
centre of the coil.
Connecting to Commutator. — The wires connecting
the coils to the commutator are very liable to break
off when running owing to vibration ; it is important
that they should be bound with strong cord ; it is
more difficult to secure them than with drum
armatures. Fig . 25 shows a simple method — the

Shuttles possed through ready for winding

first furn complered

First lover completed

ODDO
Second lover partly wound
Fig . 24 .

FIG . 23
the starting end and the upper layers, that a
broken connecting wire is easier to repair, as it can
be easily unwound if broken off short, and that
the wire being divided , the shuttles are smaller and
more readily handled . It is to be noticed that with
an odd number of layers the ends will be at the

wires being looped down slightly
behind the commutator. The con
nections can be carried to the nearest
bar or to several bars, backwards or
forwards, as with drum armatures,
according to the position in which it
is desired to place the brushes .
Binding Wires.-- It is important to
prevent the wires of the coils from
Hying outwards, which they tend to
do by centrifugal force, and, in the
case of smooth cored armatures, by
the drag upon them due to the
magnetism of the field -magnet. Except
in very long armatures, three binders
are sufficient ; one should be in the
centre and one near each end of the
core ; smooth cores especially require
very firm binding down . Good thin cord will do for
very small armatures, but wire is better. For large
machines tinned or plated steel wire is used , but
hard brass wire answers perfectly well for small
armatures, and is more easily obtained and handled .
A thin strip of mica or tape (mica is the best , as it
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resists the heat of the soldering iron ) is placed
round the wires first; it should be wider than the
wire binder by about fin . on each side. To put
on the wire binders the armature should be put in
the lathe centres and one turn of wire taken round
first, being strained tightly and held with a touch
of solder as shown at A , Fig. 26 ; you then proceed
to wind on the wire neatly and tightly, turning the
lathe backwards until the full width of the first
binder is completed , the last turn is then held
with a touch of solder, and the wire carried on in a
large turn to binder No. 2 , which is completely
wound and held with a touch of solder in the same
way as No. 1 ; then proceed with No. 3 in likemanner
(see Fig. 27 ). Each binder should now be soldered
all over so that the wires are completely held to
gether all round and form a solid band ; you must
do this with a quick light touch so that the heat
does not have time to damage the insulation of the

fin . wide up to 41 ins. diameter ; about No. 24
gauge wire for the smaller sizes, and No. 22 gauge
for the larger diameters.
(7) Repairs. — Burnt out coils are coils which

FIG . 27.

FIG . 25 .

armature coils . The starting and finishing end of
each binder is held down by a narrow strip of very
thin copper or brass , which is bound in place as the
wire is wound on . It should be longer than the
binder is wide so that the projecting ends can be
turned over towards the centre and clip the starting

have become short circuited in one or more of their
turns, the effect being that heavy idle currents
circulate through them , heating the wire and
charring the insulating covering. A coil in this
condition is readily discovered in a drum armature,
as it will possess a peculiar smell and when pressed
the covering peels off,whilst the turns have become
loose and covered with a sooty deposit. If the
machine cannot well be stopped for sulticient time
to enable a new coil to be wound on , a temporary
repair can be effected by cutting out the damaged
2)

.

FIG . 28 .

FIG . 26 .

and finishing ends of the wire ; it is soldered down
in place and should be tinned when it is made, so
that the solder will take quickly (see Fig . 28) .
The surplus turns of binding wire can now be cut
The
off without risk of the binders loosening.
binding down should be done whilst the varnish is
soft . The width of the binding bands can be
approximately as follows : 3-16ths in , for arma
tures up to 11 ins. diameter ; & in , up to 2 } ins.
diameter ; 5-16ths in . up to 34 ins, diameter ; and

coil. To do this a copper wire bridge is soldered
between the connections of the sound coils on each
side of the damaged one ( see Fig . 29 ), and the
damaged coil is cut through in every turn and the
divided ends separated ; the machine can then be
run without danger of damage until such time as
it can be spared for the new coil to be put on ; in
the sketch , A is the burnt out coil.
To wind a new coil on a drum armature it is
seldom necessary to unwind the entire armature,
usually the damaged coil can be removed by cutting
through its wires and winding the new coil on the
top of the sound ones, where it crosses at the ends.
If the old ends are tightly buried under the others,
there is no need to try and pull them out, they can
be left in without causing any harm . Of course ,
when two coils are wound underneath one another ,
and the under one is the damaged coil, then the
top coil must be removed as well. The new coil
must be connected to the commutator in precisely
the same order as the old one. With ring arma
tures , especially smooth cores, a burnt -out coilmay
not be so easily discovered , as the heating takes
place chiefly in the parts of the coils which are
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inside the ring, so that the wire on the outer sur
face will appear hard and sound , whilst the coils
inside the ring are charred and sooty ; by placing
your fingers inside the ring and pressing on the wire,
you will probably be able to detect the damaged

A

Divided
ends

199907
PODOBA

FIG . 29.
coils by the slackness of the coils and crumbling
away of the covering. It frequently happens that
the coils on each side of a burnt-out coil are also
partly burnt, so that with both ring and drum
armatures the coils near the damaged
one should be well examined . When
connecting the coils to the commutator
a battery and detector galvanometer
are useful in determining the ends
which belong to the same coil, espe
cially with drum armatures, in which
the ends have not been carried across
the end of the core, but have been brought straight
out, as previously explained ; obviously , if you have
one end of the coil determined , you can find the
other end by touching the wires with the galva
nometer wire until you obtain a deflection ( see Fig .
30 ). If a coil should happen to be wound in the
wrong direction , there is no need to unwind it
you must simply join it up in the reverse way,
that is, treat the ending wire as a starting wire.
The method of finding the right shape for conical
end covers is shown in Fig . 31. Describe the left
band figure, making A B equal to the diameter of
the cover at the armature core , and C D equal to

F
ii

E
B
CI

А

B

Fig . 31.
the diameter at the commutator, and the distance
AC equal to the length of the cover ; then describe
the right-hand figure as follows : with point G as a
centre and radius FA, describe the arc BM ; from
the same centre , with radius F C , describe the arc
EH , make B M equal in length to the circumfer
ence of the cover at the largest diameter (it will ,
be approximately 3 1-7th times the diameter), and
join B G ,MG, then B EH M is the shape required .
1 70 be continued . )
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Working Model War Motor.

By ARCHIE C. Brown.
" HE accompanying photographs are ofmy work
TH ing model war motor , which I completed
last Christmas , after spending six months
of my spare time in building it . It is an entirely
original idea , and is supposed to do service on land
after the style of what a warship does at sea, and,
as will be seen from the photographs, it is not un
like a warship in shape.
It is worked entirely by clockwork , which is
fixed in the body, or hull of the motor. The hull is
made of wood , and is 124 ins. long, 51 ins. high ,
and 6 ins. wide, and is prow -shaped, as will be seen
from the photographs. The clockwork motors are
fixed inside the hull by screws and nuts, and they

Delector

Battery

FIG . 30 .
wind up from the outside. The two front wheels
are the driving wheels , the axles being of brass,
and the small wheel outside acts as a flywheel.
The underneath part of the hull is
left open , so that I can get to the
machinery inside for oiling purposes
e c.
No doubt the first question one
H
will ask is : What are the boats for ?
These are pontoons, and are used
for constructing a pontoon bridge
M
with , so that the motor can cross a
river .
The pontoons are lowered
by the crane into the water, and
planks are laid across them , thus
forming a bridge for the motor to
travel across . The pontoons are
cut from solid wood , being flat
bottomed , but fitted with keels .
There are fourteen pontoons alto
gether, the larger ones being 3 ins.
in length , and the smaller ones 21 ins., the width
being about fin . They are painted blue- grey out
side, white inside, and bordered with red .
The two steam launches are for use in case of
emergency, but can also be used for towing the pon
toons, & c . They are painted white and finished off
with blue and red , and are each 3 * ins. long . On the
back of the motor is fixed a boat, which is used by
the officers to inspect the building of the bridges.
This boat is painted white and blue, and is 37 ins.

-
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long. The davits are made of iron wire, and the
pontoons and boats are hung from them with thin
copper wire.
The top of the hull forms the main deck , and
upon this is fixed a large deck house, which is 5+ :n:.
long, 2 } ins. high, and 3 * ins. wide. The inside of
this forms a recess for the turret gun , which is
mounted on four wheels , and can be seen in the
photographs. When out of action this gun is
invisible , being enclosed in the deck -house . By
turning a switch , the gun is mechanically drawn
out of its hiding-place, lifting up a platform as it
advances, which forms a standing ground for the
gun above it. There are also two other deck
houses on the main deck .

END VIEW
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two guns can be made to face any position by turn
ing a wheel at the side of the turntable . The upper
most platform is held steady on the turntableby four
brass chains . I also fixed two funnels to the upper
deck , but these are only dummies. The masts,
which are of wood , are each 11 ins. high . The
fighting- tops are round wooden box lids. At the
summit of the mast on the left side of the motor ,
workable signals are fixed, which are used for
signalling purposes, while on the other mast is
fixed a searchlight, which can be turned in any
position , but does not light up. There is also a
bell fitted inside the hull, which I made from a
clockwork alarm . When this is rung it is the
signal for the motor to start. The bell rings like

SIDE VIEW .
MR. ARCHIE C. BROWN'S MODEL WAR MOTOR.

The crane, which is fixed on the main deck , is
worked by clockwork , and is mounted on a turn
table, which is formed from an old clock wheel.
The crane posts are made of stout iron wire, and
are 104 ins. in height, and at the top of these the
pulley is fixed. The winding drum is a cotton reel
(which I chose for its lightness ), and is placed
inside the hull. The crane does not reverse, but I
fixed a clutch to it, and by releasing this the load
lowers itself. The crane posts are kept rigid by
brass chains. The photograph shows the crane
lowering one of the pontoons.
The roof of the large deck -house forms the upper
deck , and upon this I fitted a turntable, and at
the top of this I fixed a platform , on which is
mounted a gun , which can be sighted by the wheel
at its side. Below this platform another platform
is placed , and upon it is fixed a smaller gun. These

an electric bell, and it would be difficult to dis
tinguish the difference.
There are four separate clockwork motors in the
hull, one for propelling the motor, one for working
the crane, one for the bell, and one for working the
turret gun .
The rear end of the hull is flat, and forms the
switchboard , on which is placed switches for con
trolling every part of the motor . There are four
switches, each one starting and stopping its ap
pointed clockwork motor. The switches are the
balance wheels of old timepieces, and upon each of
these I soldered a piece of stout iron wire the re
quired length , and this engages the fastest wheel
of the clockwork motor, and instantly starts or
stops it .
I illuminate the motor by candles, the light show
ing through the lower front port-holes, behind
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which is placed red glass . There is a small round
thermometer on the switchboard , which indicates
the heat inside the hull when the candles are lighted .
The decks, fighting- tops, and platforms have
railings arvund them , which are made from pins and

pin
K - 1 * -1

*

of the motor from the ground to the top of the
signal post is 19 ins., the height to the topmost gun
being 13 ins. The width over the steam launches
is 81 ins. The total weight of the motor is 5 } lbs.
Themotor will run about to ft. with one winding,
running at the rate of 3 ft . in 10 seconds.
In conclusion, I may say that I have several
other models, but this one always proves the most
interesting to those who have seen them .

mo
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A Well -Made Model Horizontal

Engine.
By E. NASH.
HE engine illustrated herewith by photographs
FIG . 5. - CRAVS - SHAFT.

work in my spare time. The first stage, of
course , was the pattern making. As I am no
draughtsman I did the working out as I went on .
The patterns were all my own work, with the ex
ception of the flywheel, which I borrowed from a
friend. I might say I had three cylinders cast
before I got one satisfactory, owing to blow -holes,
Fig . 3 shows the general arrangement of the

Text
xFlywheel - 10 "diam :
Fig . 4.-- SECTION OF CYLINDER .

Colw

47

32

A

42

43"

6 "
16 "
Fig . 3. - SIDE FLEVATION OF MODEL HORIZONTAL ENGINE.

white cotton . Fine string is used for the rigging.
The cannons will fire gunpowder or Chinese crackers .
I 115 the laitis when wishing to fire them .
The motor is painted khaki and blue -grev
(warship colour). The port-holes are painted
around the hull and deck -houses, The total height

engine. The cylinder is 17-in . bore by 21-in .
stroke, and was the toughest job I had , boring it
in a small lathe 4 - in . centres and small slide -rest,
and 1 back gear. I did all the tuiring and boring
in this lathe with exception of flywheel rim . The
bed is of rather unusual design , being of last iron
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TWO VIEWS OF MR . E. NASH'S MODEL HORIZONTAL STEAM ENGINE .
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cored to 3-16ths in . thick, except where bearings
and crosshead slide bolt on , here it is į in . thick .
The eccentrics are both 7-16ths in . stroke, the feed
pump being 7-16ths in . bore, and has ball valves
diameter, phosphor bronze. The governors are
fitted with piston valve, and a recess cut in the
casting to get even pressure of steam all round .
The bearings are the usual type, fitted with circular
split brasses, and have brass covers over oil
boxes.
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My Model Caledonian
tive , and How

Locomo.

I Made It .

By HAROLD F. Morton .
AVING built the { -scale Caledonian locomotive
HA Dunalastair " from the drawings given
in The MODEL ENGINEER (Vols . IV and
V ) , a short account of the difficulties met with
and a few photographs taken at
different stages during the construc
tion may be of interest to readers of
THE MODEL ENGINEER, many of
whom have, perhaps, thought of build
ing the same engine.
The lathe I had to work the
parts up with is a small hand
turning machine, with 13 -in . centres.
The bogey driving and trailing
wheels I had to get machined out, as
also the turning and boring of the
cylinders, this work being too heavy
for the lathe at my disposal.
The first thing I attempted to
make was the crank, and this I
think was the most difficult job of
the whole engine. I had to build it
up, and a glance at Fig . I will ex
plain matters. A pattern was made,
comprising the webs, pin , and wheel
shaft ; off this two gunmetal castings
were made ; they were then turned
up and bored , the central shaft ,which
was of steel, being driven in a tight
Fig . 2.—MR. H. F. MORTON'S MODEL. LOCOMOTIVE BOILER :
fit up to a shoulder, the eccentrics
BACK PLATE REMOVED .
slipped on , then the other web
casting driven on tight ; an t- in .
hole was then drilled through each web and shaft ,
I have tried the engine, and it runs well with
round steel pinswere then driven in , and a very firm
10 lbs. of steam . I can blow it iound easily with
and true crank was thus obtained . The difficult
everything coupled up. I think one will get a fair
the
idea of this model from
photographs and sketches ; but
if any reader would like more
particulars I shall be glad to give
the same.

THE FIRE OFFICES COMMITTEE
have drawn up a series of rules
governing the use of electro-motors
on insured premises. These rules
prescribe that, when not installed
in an engine-room or a separate
compartment built of non - com
bustible material, these motors
must be completely enclosed in a
metal case forming an integral
part of the construction of the
motor. Ventilation openings must
be protected with two thick
nesses of wire gauze save in the
case of induction motors where
provided
be
ventilation may
FIG . 3.- SIDE VIEW OF THE COMPLETE BOILER.
in .
+
holes
unprotected
by
square spaced not more than 1 in . apart. In
part is to build it up true. I then set to work on
spection holes may be fitted with plate-glass. No
the patterns for the other parts, having them cast
unprotected woodwork must come within 18 ins.
in brass , with the exception of the wheels, cylinder
of the motor and any wood floor below must be
and footplate , which were cast in iron . The driving
protected by a metal plate. An earth return must
wheel pattern was tedious 'to make, it occupying
not be used ,
twelve hours, the spokes being cut out with a fret
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saw , and then filed smooth and tapered . The axle
boxes and guides take a lot of time to fit up , and
little is to be seen for the amount of labour spent
on them . The trailing and bogey wheels are fitted

159

got fairly tight. I then attached the pressure gauge,
and tested her up to 100 lbs ., with water forced in
with a bicycle pump.
For firing I use a Primus burner. When using
these burners it is essential to have
the blast and blower nozzle low enough
in the smokebox to create a good
draught . Mine were placed too high
in the first instance, and the fumes
and smoke resulting from this fault
were simply killing.
The engine works well at 50 lbs.
pressure, and has shown good form on
a 40 - ft. track at our local Society's
exhibition . All the patterns were made
at home. The time taken to build the
engine was 760 hours — the spare time
of two years .
It weighs 40 lbs., con
tains 600 screws, and cost £ 6 to build
this for material only . The tender
is now in hand . In conclusion, I must
say the drawings work out very well.

Fiv. 4. - EIGHIEEN MONTHS AFTER COMMENCING TO BUILD .

NEW ELECTRIC TRAINS. –Thirteen
trains of new corridor cars for the
Metropolitan Railway have been con
structed and are being electrically
equipped at Neasden .

with laminated springs, made out of old clock
Gunmetal casting
springs ; the drivers were fitted with spiral springs
Slee / shall
made out of piano wire. The two coupling -rods
Steel pin
were filed up out of pieces of flatmild steel ; the holes
in these for the crank , pins have to be drilled to
exactly the same centres as the distance between
the driving and trailing wheel centres, or else the
rods will lock as the wheels revolve. If the holes
are too large, a knocking noise will result as the
engine travels . For the boiler barrel I obtained a
(Fig . 1. - Built-UP CRANK -SHAFT .
piece of seamless copper tube 9 ins. long, 34 ins.
diameter.
The backplate and firebox ends
were cut out of 1-16th - in . sheet
copper , the flanging being done on
iron blocks cast to shape. After
riveting, the firebox was brazed .
The throat-plate was a brass cast
ing, the pattern being made out of
cardboard . The boiler contains ten
smoke tubes in the barrel { in .
diameter and four water cross tubes
at the top of the firebox ; these
water-tubes improve the steaming
power considerably .
The boiler fittings Imade, except
ing the whistle and steam gauge
and fiddling jobs they were, espe
cially to get steam -tight. I put the
samepumber of stays in the boiler
as given in the drawings, All the
stay nuts and rivets and screw
Fig . 5. — The FINISHED MODEL CALEDONIAN LOCOMOTIVE.
heads were sweated over with soft
solder to make steam tight ; and what a terrible
AN AMALGAM very convenient for stopping up
job it was stopping the leaks ! After going round
holes that cannot be soldered easily is made of the
each head with the blowpipe, the boiler was con
filings of an alloy of zinc 66 per cent. and tin 34 per
nected up to and filled with live steam from a ver
cent., kneaded with quicksilver in the hand into a
tical boiler : and, oh ! how the steam oozed out at
stiff dough, squeezing out all the mercury possible .
innumerable places ! But by carefully “ spotting
The amalgam should be pressed when first made
each one, and going over them with the blowpipe
into the cavity, and allowed to harden . When hard
again , each one was stopped , and the boiler at last
it may be scraped or filed like the metal itself,
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Model Yacht Architecture .
By W. H. WILSON THEOBALD , M.A.
WING to the rapid strides made in the pastime
O
ofmodel yachting there would appear to be
an opening for giving to those model yachts
men who design their own boats an opportunity
for further increasing their knowledge in the art
over and above the usual rough and ready methods
of computing the various centres, & c.; it is hoped
also that those entirely ignorant on the subject
may be sufficiently interested to give the matter
some study .
I.-- DISPLACEMENT, CENTRES OF BUOYANCY AND
GRAVITY, AND METACENTRE.
The displacement of a boat is the weight of the
volume of water displaced by the hull, when the
latter afloat in full trim , and this weight again is
exactly equal to the weight of the hull and gear .
This is a most important point to remember , and
to further explain it an imaginary case will be taken .
Supposing that a model, fully equipped for sailing,
is placed in water ; and let it be assumed possible
that the water all round is solidified and the model
then withdrawn , leaving a cavity of the exact
shape and size of the under-water body. Now , if
this cavity were filled up with water to the level
of the surrounding solidified liquid and the water
afterwards poured off and weighed , it would be
found that its weight was exactly equal to the
weight of the boat.
A practical proof of this can be shown by placing
a receptacle full of water (large enough for the
model to float in ) within a second larger vessel,
and then , by carefully putting the model in the
water, a certain amount of the liquid will be forced ,
or displaced , out of the smaller into the larger ; if
then this overflow of water is weighed it will be
found equal to the weight of the model.
- For the purposes of model yacht designing linear
measurements are taken in inches and tenths of an
inch , areas in square inches , and weights and dis
placement in lbs. or cubic inches, as the case may be.
This question of displacement is the stumbling
block of many model yachtsmen, who think that
by adding lead to the keel they are simply in
creasing the stability and sail carrying capacity
of the boat. This may be true in a certain sense,
but the effect is also to make the boat heavier and ,
therefore, the amount of water displaced must also
be greater, and this can only be obtained by the boat
sinking lower in the water. As a result the model
is not foating on the designed L.W.L., but deeper ;
and the freeboard is diminished. Of course, a little
trimming inside ballast is a different matter alto
gether.
The only possible way of increasing the stability
of a model, and still maintaining the same water
line and sail area , is by lightening the hull and
fittings and placing the weight so gained on to the
lead keel ; or else dropping the lead by means of a
false keel, in both instances keeping to the original
total weight. When a hull is floating in dead still
water, there must be two forces at work , one the
weight of the hull acting directly downwards, and
tending to sink it still lower, and the other, the
pressure of the water acting upwards on the hull,
preventing this tendency to sink . As the hull is
motionless, it is obvious that these two forces must
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be equal ; that is to say, the pressure of the water
" upward ” must be equal to the weight or displace
ment of the boat acting “ downward ."
Any
number of forces acting on a body can be resolved
into one resultant force, and therefore these two
pressures can be represented as acting at two
points situated somewhere in length of the hull.
As a hull has, or should have, two exactly similar
halves, these points must fall in the centre longi
tudinal line ; and , as they exactly counterbalance
one another , they must be acting in the same
vertical line.
The point at which the resultant of the upward
forces acts is called the “ centre of buoyancy ,'
and that of the downward forces the “ centre of
gravity of the whole mass.”
The centre of gravity always acts through this
resultant point, no matter what the position , or
heel, of the boat. This is obvious when it is remem
bered that the hull, & c ., is a concrete mass which
never alters its shape. It is quite possible, how
ever, for the centre of buoyancy to be shifted
forward or aft, or to port or starboard .
In the case of a mechanically driven hull,assumed
to be running without side heel, at right angles to
the direction of the flow of the waves, a position
such as is shown in Fig . I would be possible .
Now , suppose G to be the position of the centre
of gravity of the hull, and therefore in the same
vertical line as the centre of buoyancy when the
boat was resting on still water ; in the illustration
it is clear that this latter centre is no longer in this
vertical line, but has been shifted to some point
further aft, as at B , for instance . The result of
these two forces now is to press the stern upwards
and the bow downwards, and the twisting will
continue until the two centres are again in a ver
tical line above one another. This would , in all
probability, take place as soon as the bow had
received support from thewave directly ahead . But
before this happened the bow would most likely
have dived considerably , and the sudden support
given it by the next wave would have thrown the

B
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FIG . I.
centre of buoyancy forward of the centre of gravity ,
and then the disposition of the centres would cause
the stern to sink and the bow to rise . Hence the
unpleasant plunging and ascending motions of a
ship amongst waves.
Excepting for sea - going models , this fore and aft
motion need scarcely be taken into consideration ,
as the waves formed on a pond are barely sufficient
to affect any model ofmore.than 30 ins. water- line .
The relative position of the two centres is, how
ever , most important in a sailing boat, when heeled ,
as a guide to the stability and sail carrying power.
This will be discussed later on .
The position of the centre of buoyancy is a guide
to the relative fulness of the fore and after bodies.
Everyone knows that these two portions of a boat
are not similar, the after part being almost invariably
fuller than the fore body. Calculations for finding
the positions of the various centres will be given ;
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meanwhile it should be noted that the centre of
buoyancy should not fall more than about '05 of
the L.W.L. aft the centre of the L.W.L.
In other words, if the L.W.L. is divided into
twenty parts , the C.B. should be situated so that
eleven spaces are forward and nine aft of the centre.
As before mentioned , knowledge of the position
of the centres of buoyancy and gravity are neces
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Fig . 2 .
sary in estimating the righting moment of the
hull, and , consequently, the sail carrying capacity of
the model ; and this calculation will now be taken .
Fig . 2 shows the section of a model heeled to 20
degs, when sailing . Let B be the centre of buoyancy
of the hull when in an upright position , and G the
centre of gravity of hull, & c . (this latter centre, it
must be remembered , does not move its position
under any circumstances ), L L ' is the surface of the
water. It will be seen that, when heeled , the
portion E FH of the section has been taken out of
the water , whilst the portion F K J has been put in .
These are called the “ out ” and “ in ” wedges.
Now , if the curve of the section had been circular,
it is clear that these two wedges would have been
equal. But the section is not so ; and the " in "
wedge is larger than the “ out."
Now , from what has been said about the displace
ment, it is impossible by heeling a boat to increase
the amount of body below water, which is the same
thing as increasing displacement ; therefore, as a
matter of fact, the “ in ” and “ out ” wedges must
be equal, and to make them equal, it is necessary
to draw a new water level, as shown by the dotted
line, until it is found by trial that the two wedges
are equal. As the “ in ” wedge is the greater , the
new water level will require to be drawn below the
original one , which means that when heeled , a boat
rises in the water until the under water body is of
exactly the samesize as when in an uprightposition .
Having found a new water level which gives,
approximately equal wedges, the next step is to

Ľ
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find the position of the centre of buoyancy when
heeled . Arguing on the same principle as the boat
amongst waves, as the right-hand side of boat has
been increased and the left side decreased , it follows
that the new centre of buoyancy must have been
shifted to some point on the right-hand side of the
centre line A B , say B '.
Rules for finding all these centres will be found in
a later chapter.
And now there are two forces , the weight of the
boat still acting through G and at right angles to
the level of the water as through PG , and the
pressure of the water acting upward through B ',
and also at right angles to the water level (and
hence parallel to G P ) as M B '.
In the old - fashioned models , with sometimes
inside ballast or a small proportion of total dis
placement in the shape of lead on the keel, the
centre of gravity wasoften found above the centre of
buoyancy. This would have slightly altered the
drawing ; but at the present time, with lightly
constructed hulls, this contingency need scarcely
be provided for.
Through G draw G S at right angles to GP, and
meeting M B ’ produced in S. Then GS is the
length of the
righting lever," and this length
multiplied by the displacement in lbs. gives the
" righting moment ” of the hull in inch - lbs. at the
given angle of heel.
The point of intersection of the original per
pendicular A B and the line S B ' through the new
In
centre of buoyancy is called the “ metacentre.”
broad , shallow boats the new centre of buoyancy,
when the hull is heeled , moves very rapidly from
the centre line, and hence the righting lever G S is
long and the righting moment large for small angles
of heel. Such boats, therefore, have what is called
great initial stability . Narrow boats, on the other
hand , are easily heeled from the perpendicular, but
have great righting moment when a certain angle of
heel is reached .
Having found the righting moment in inch
pounds at any given angle, it is obvious that the
samemoment acting on the sails will heel the boat
to the same angle. This will be treated on in the
article on sails .
Centre of gravity of in " and
out " wedges.
When a boat is heeled over by the wind , it has been
shown that the centre of buoyancy moves over to
leeward , and that the form of under water body is
considerably altered . In a sailing boat, which is
almost always at some inclination , the centre of
buoyancy not only shifts to leeward , but, owing
to this alteration of form , often moves in a fore and
aft direction as well .
Now , it has been shown how harmful to the trim
of a boat this shifting of the centre of buoyancy
forward and aft, with reference to the position of
the centre of gravity, is ; and it is important, there
fore, to so shape the “ in ” and “ out ” wedges as
to remedy this defect asmuch as possible . Inex
perienced designers are apt to take immense trouble
over the fairing of the under water body ; whereas ,
as a matter of fact, the topsides, which form the
in's wedge are quite as important - perhaps more
so - so far as the sailing qualities are concerned .
To ensure that a model will not be depressed by the
head , or stern when sailing at an angle it is necessary
that the centres of gravity of the " in " and “ out
wedges should , as nearly as possible , fall in the same
transverse section of the hull . In practice it is
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found difficult to gain this perfection , the centre of
gravity of the “ in ” wedge being generally situated
aft of that of the out wedge. In straight stem
models this discrepancy was more marked , but
since the advent of the overhanging bow , it has been
made possible to so fashion the forward sections as
to give a larger volume of “ in ” wedge forward
than was previously the case, and so to throw the
centre of gravity of that wedge forward , and to
more nearly make it coincide transversely with
that of the " out " wedge.
The designer, therefore, cannot be too careful
when fairing the topsides of the boat in so balancing
the fore and aft bodies (which will, when the hull
is heeled , form the “ in ” wedge), as to ensure the
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Useful Milling Spindle .

By Walter K. FIELD .
DESCRIPTION , together with a photograph
A
and drawings, of a milling spindle , which I
designed and made about four years ago, may
be of interest and useful to other readers of this
journal. The tool can be put to a variety of uses ,
and I should not now know how to get on without
it. All who do small and accurate work would
greatly feel the benefit of a similar tool.
The following are some of its uses and advantages
of design :-For drilling spoke holes in cycle hubs,
or work at an angle ; putting keyways and slots in

Fig . 1.–MR. WALTER K. Field's MILLING SPINDLE, SHOWING TAP, Plug GAUGE, AND REAMER,
FINISHED WITH THE TOOL ,
centres of gravity of the wedges falling as near as
is possible in the same transverse section.
(To be continued .)

DIESEL ENGINE TEST. — During a recent fuel
consumption test of a Diesel engine of 160 brake
horse -power output, the consumption of oʻ37 lb. of
crude petroleum per horse -power per hour was
obtained . With oil at 425. per ton , this is equal to
one-twelfth of a penny per brake horse-power hour.
NUMBER OF MOTOR VEHICLES. — In his paper on
“ Motor Vehicles in Relation to Municipal Service ,"
read before the Conference ofMunicipal and County
Engineers at Glasgow recently , Mr. E. Shrapnell
Smith stated that the number of motor vehicles
registered in the country, so far as figures were yet
available , was 18,340 cars and 21,521 cycles , whilst
about 58,000 driving licences have been issued .

work held between centres ; grinding grooves in
reamers , taps, & c . (see Fig . 3 ), grinding lathe centres,
square, & c . It can readily be raised and lowered
(that movement is also useful for tightening belt
when height is unimportant) ; it is dust-proof a
most important item , I have found ;
has ball
bearings ( I find cone and plain bea rings cannot be
driven by small belt, for it requires but small
amount of load to stop it ).
For the belt I use an ordinary belt lace cut in
two, lengthwise, then drawn & hrough a series of
holes in metal till nearly round, and joined by a
copper wire hook . Its life is about two years of
daily use.
Different lengths of belt are required for different
jobs. I have one long piece and a few pieces of
various lengths. Gut is useless (hooks causing a
jar ) and there is no other means of readily join
ing.
Fig . 3, it will be noticed , is a group of details.
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The following is a description of them , which will
readily be understood upon reference to the re
spective letters and figures : --- The body of the tool
is shown at A , and is of cast steel, hardened ; B is
the hollow spindle , of cast steel, with one cone
soldered on , and the other screwed as shown. The
grooved pulley C is of mild steel. The links (of
which there are two) are seen at D ; these are also
of mild steel. E is of the same metal, and is the
rest for diamond turning tool also for tools to be
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The photo
address of the sender on the back .
graphs and any separate sketches enclosed with
the contribution should similarly bear the name
and address of the sender, otherwise delay may
arise in the awarding of the prizes. It is essential
in this , as in our other competitions, that the copy
right of the photographs must be the property of
the senders and the covering letter should contain
a declaration to this effect.

Compound

Engines .

By W. J. TENNANT, A.M.I.Mech.E.
(Continued from page 563, Vol. X.)

Fig . 3.
ground. It screws into shank L. At F is shown the
dust caps, which are of mild steel, and serve a dual
purpose in acting as lock -nuts. G is a mild steel
screwed pin , which has four channels, as shown, so
that it can lock in the same number of positions.
Without this arrangement, the lock -nut H might
foul the pulley C ; Fig . 4 shows it in a clearing
position . The mild steel shank which fits on to pin
G is shown at L. The detail indicated at ( 1 ) is a
cast steel rod , } in . diameter, to engage with

Fig . 4 .
arbors for security ; ( 2 ) is a mild steel arbor for
internal grinding, and ( 3 ) the pulley for the same.
It may be mentioned here that a high -speed is
necessary. At (4 ) is shown a spring chuck with
adaptors for holding cutters , drills, & c., in sizes
from 5-32nd in . to 1ooth inch .
The “ Gauge " Competition .
Wishing to encourage model makers to let us
and their fellow -readers see what they have accom
plished , we again offer to send a® “ Columbus "
sliding caliper gauge to every reader who sends us
for insertion in our Journal a sufficiently good
photograph and description of any model, tool,
or piece of apparatus he has made. If preferred,
any other tool or article to the value of 6s. 6d .
will be sent in place of the Columbus gauge . Entries
should be accompanied by a separate letter, giving
the title of the article and stating exactly what
tool is desired . If other than a “ Columbus "
gauge is required , the page and number of the tool
in the firm's catalogue from which it can be obtained
should be mentioned . The article should be written
on one side of the paper only , with the name and

XII. - COMPOUNDS, TRIPLES AND QUADRUPLES :
STEAM JACKETS.
N spite of the known advantages of higher boiler
IN piessuies and three- stage expansion over more
modeiate piessures and two -stage expansion ,
two -stage compound engine ale sometimes found
in situations wherein it might, perhaps, be expected
that three -stage compounds would be fitted .
The
choice of “ compound as against triple engines is
deteimined by the service in which the engines are
to be employed . Foi instance, for marine work, it
may not be worth while to incur the expense of
providing triple-expansion engines in cases where
the vessel is run on short trips at comparatively
long intervals, and is actually under way for only
a small portion ofher working life , for the increased
efficiency of a triple- expansion engine might not in
such a case compensate for its extra fust cost ; in
many full -powered paddle -steamers compound
engines have been fitted for that reason and also
because of the difficulty of arranging within the
available,
limited thwartship dimension
two
cylinders and sets of bearings (H.-P. and 1.-P.)
additional to the one or two L.-P. cylinders, the
volume of which as will be seen from Chapter III
is one of the governing factors in the design of the
engines. On the other hand, for engines that have
to be run continuously for very long periods, and
in which economy of steam and, therefore, of coal
consumption is of paramount importance it has
been found profitable to employ quadruple expan
sion five-crank engines .
Steam Jackets. In connection with the employ
ment of jackets to reduce cylinder condensation ,
the great bugbear of the engine designer, it is
sometimes suggested that the heat imparted to the
steam in the cylinders from the jackets to fatten
up the diagram might as well be brought into the
cylinder in the steam in the first instance — that
heating up cylinder_steam by cooling the jacket
steam is " robbing Peter to pay Paul ” inasmuch
as both " steams ” have to be provided by the
boiler ; but the point is that Paul, personified by the
cylinder steam , will not — if he be kept reasonably
dry by the “ Peter ” in the jackets - require so much
payment as he would need were Peter absent
and Paul in his accustomed condition of unsatis
factory wetness .
In condensing engines a considerable amount of
the heat from the jacket of the L.-P. cylinder helps
to keep up the temperature and pressure of low
pressure exhaust, and to some extent this impairs
the vacuum in the condenser; against this has to be
set the advantage that the space into which the
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next low -pressure admission enters is drier than
would otherwise be the case.
A cylinder is sometimes jacketed with its own
exhaust ; this practice has been condemned , but it
has been found better , in some instances , to jacket
with exhaust steam than with no steam at all .
Modern stationary engine practice inclines to super
heating the steam before admission to the high
pressure cylinder , and to heating the exhaust in a
re-heater on its way from the H.-P. to the L.-P.
cylinder , in order to restore the dryness of the steam
which it will have lost by the time when its expan
sion in the first cylinder finishes.
[ THE END. ]

Practical Letters from

our

Readers.
The Editor invites readers to make use of this column for the full
discussion of matters of practical and mutual interest. Letters
may be signed with a nom -de-plume if desired , but the full
name and address of the sender must invariably be attached
though not necessarily intended for publication .]
The Testing of Model Steam Engines.
To the EDITOR OF The Model Engineer.
DEAR SIR ,—With regard to Mr. Bernard's article
in the M.E. for July 21st, I should like to point
out what is, to my mind, a very bad misstatement,
He states (page 55) that the
( 1 + loge RI
M.E.P.
P:( + R
F ).- P.
Where Pi = boiler pressure lbs. sq . in. absolute
Where Pc
back pressure, say, 18-20 per cent. Pj.
How does it come about that he makes such a
statement with regard to P, boiler ? Pressure and
absolute pressure are two very different things,
and , as you will agree, the statement in the form
given is absurd. The statement should really read :
Pi
pressure in lbs. sq. in . absolute, or
boiler
pressure + 15 lbs.
May I also ask in what engine cylinder does the
back pressure = 18-20 per cent. of the initial
pressure ? If I am working my engine at 60 lbs.
absolute (45 on gauge ), then the back pressure
would be 18 X 60 = 10.8 lbs. In other words,
IOO
the exhaust from a non -condensing engine, notwith
standing having to exhaust against 15 lbs. sq. in .
(atmospheric pressure ), would fall to 10 : 8 lbs. Is
this possible ? For my part , I have not heard of
a non - condensing engine which has a back pressure
of less than 17 lbs., and I do not think it is possible
to find any models which would have a less back
pressure than this . In fact, I think, with the
majority of these engines , the back pressure should
not be reckoned less than 20 lbs. absolute , and for
condensing engines about 5 lbs, absolute. Ofcourse ,
the statement made by Mr. Burnard with regard
to the back pressure is quite correct if we are con
sidering an absolute pressure of 100 lbs., when the
back pressure would , of course, be 18-20 lbs.
absolute ; but, as I read , Mr. Bernard intends to
convey that, as I have stated above, the back
pressure on 60 lbs. would be 10 8 lbs.
Hoping that I am not trespassing too much upon
your valuable time. - Yours faithfully ,
L. M. LIDDELL .
Sutton ,
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The London & N.W. Railway Compounds.
TO THE EDITOR OF The Model Engineer.
DEAR SIR , --- I send these lines to our readers to let
them know that they misjudge Mr.Webb's compound
engines. Now , on page 8 of THE MODEL ENGINEER,
dated July 28th , 1904, it says :“ These engines
showed me superiority over the English compounds
-Webb's particularly .” . On many other occasions,
too, they have been criticised by your readers. Now ,
Mr. Webb's compounds are not to be run down like
that, as there is no other engine in this country or
France to comeup to them either for hauling or fast)
running. Take, for instance, the “ Royal Oak "
four-cylinder compound ; this engine works at 2 p.m.
from Euston daily ; this train is very heavy, and the
vehicles count up to 201. Each car has a dynamo.
under it to provide the electric light, and is fitted with
all the latest improvements, and it is the heaviest
passenger train running in this country . It is hauled
by the said engine daily without assistance. Then
look at the 4 -cylinder compound coal engines. These
engines take sixty wagons loaded with coal without
assistance - and wagons, too , that carry 10 tons
Where are there any other railway company's
engines , that will do such work as these engines.
are doing ? Consider , also , Mr. Whales'new simple
engines, enlarged “ Jumbo ” type as they are called .
They can perform the same without assistance ;
yet you all run the L. & N.W. Ry. Co.'s engines
down . With most other railway companies , if
there are above twelve vehicles they have two
engines to haul the train .. I have seen the Midland
Railway Company compounds with their express
trains, and they are not loaded anything like the
Why I take
L. & N.W. Co.. compounds are.
this matter up is because most of you condemn the
finest locomotive engines in this country, and as I
am a fireman in the L. & N.W. Co.'s employ, and
ride on these enginesdaily, I know what they do and
see what other companies do. I think I can judge
which are the best engines better than someof our
readers. Their judging, I think , goes by the looks
of the engines and not by the practical part of it.
They see them in stations ; I ride on them . Why I
know they go by looks is because when in stations I
have heard such remarks as These engines would
look nice painted green or chocolate ,” so you see
they go by outside show .
One more thing I should like to say respecting
Mr. Webb is this : He has done what no other man
has ever done — that is, brought the compound up
to its present state, and made it a success . What
improvements other engineers make they will only
start from where he left off. George Stephenson
made the simple engine a success in 1829, and others
have improved it up to the present time. It will
be the same with Webb's compounds, which
are the pioneers up to now .
Watch the loading for yourselves and prove my
E. SOUTHERN .
words. - Yours truly ,
Nuneaton .

ATLANTIC TYPE ENGINES. - Five more Atlantic
type engines have been acquired by the Great
Central Railway Company. They have been built
by Messrs. Beyer , Peacock & Co., of Gorton , iu
record time, having been commenced in the first
week of May.
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The acetylene is too highly explosive and engine has to be made
of extremely strong parts to stand it. It is rather a dangerous
experiment unless you are quite at home with the running and
working of such engines. They have been made but are not a
commercial success. (8) Yes .
(12,055] Windings of Small Dynamo. W. McD . writes :
Would you kindly answer the following questions about a small
two-pole undertype dynamo :-(1) I have wound the field -magnets
with 5t ozs. of No. 26 W.G. - what will I need for armature it
diameter by it ins. long ? State gauge and weight. (2 ) What

Queries and Replies.
(Atention is especially directed to the first condition given below
and no notice will be taken of Queries not complying with the
directions therein stated . Letters containing Queries must be
marked on the top left-hand corner of the envelope " Query
Department
.". No other
but those relating to the Queries
same envelope.
should
in thematters
be enclosed
Queries on subjects within the scope of this journalare replied to
by post under the following conditions :-(1) Queries dealing
with distinct subiects should be written on different slips, on
be in
one side of the paper only, and the sender'snameMUST
scribed on the back. ( 2 ) Queries should be accompanied
wherever possible, with fully dimensioned sketches, and corre
spondenk are recommended to keep a copy of their Queries for
reference. (3 ) A stamped addressed envelope (not post-card )
should invariably be enclosed . 14. L'ueries will be answered
as early as possible after receipt, but an interval of a few days
must usually elapse before the Reply can be forwarded . (5)
Correspondents who require an answer inserted in this column
should understand that some weeks must elapse before the
Reply can be published. The insertion of Replies in this column
cannot be guaranteed . (6 ) All Queries should be addressed to
The Editor, THE MODEL ENGINEER, 26_ -29, Poppin's Court,
Fleet Street, London , E.C.)
The followingare selected from the Queries which have been replied
to recently :
(12,192] Working of a Petrol Engine. G. S. (Aston ) writes :
Would you please give me a little information on the working of a
petrol engine. I want to build one about | horse-power. (1) Size
of the cylinder and stroke. (2) Will you explain the cycle of work
ing and working of valves, & c., with a rough sketch, naming parts ?
(3) What size coil should I want to work this engine ? (4) Explain
carburetter and its action ? (5 ) Can a petrol engine be worked by
acetylene gas ? (6)Will the above engine drive a 10-watt dynamo
when finished ?
( 1) For + h.-p. this would be about it -in . bore and 2-in . stroke.
but would depend also upon other factors in the design . (2 ) (1)
Suction stroke, i.e., charging; when air and petrol vapour are
drawn into cylinder through air and gas valves, which open either
by suction or are operated mechanically by levers on larger engines .

DIAGRAM OF
CONNECTIONS
FOR A SMALL
DYNAMO .

Lamps

Query N ° 205
current will this generate at so many revolutions per minute ?
( 3) Please give me a rough sketch of connections from magnets to
brush -rocker.
( 1) Armature wound with No. 25 double silk - covered copper
wire ; 3 ozs. will be ample. (2) You do not give sufficient informa
tion to enable us to reply to this query accurately . Run at a speed
of 3,000 to 4,000 revolutions per minute. If armature is shuttle
pattern , you may expect 10 volts and I to amps.; if drum pit
rern , 6 volts and 2 amps. (3) Sketch of connections. For further
information see our handbook “ Small Dynamos and Motors."
( 12,081) Cross Section for Yokes for Dynamo. J. A.
(Glasgow ) writes : I am making a model dynamo, the following
being the particulars : Armature, 4 ins. diameter , 34 ins. long,
30 slots 3-16ths in . by $ in ., 960 to 1,000 revolutions per minute,
480 conductors, series-wound, two coils per slot, commutator
30 sections, two brushes. Field-magnets, cast steel, if possible,
if not, best cast-iron , 4-poled, cast in one piece, circular shunt.
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Query N9 12081
CROSS-SECTION OF YOKES FOR DYNAMO .

T
4

Query.N °12192 .
DIAGRAMS ILLUSTRATING THE WORKING OF A
PETROL ENGINE .
( 2) All valves are closed and charge is compressed till at the end
of this in stroke the charge is fired by means of a hot tube T or an
electric spark . (3). The working stroke, due to the explosion and
consequent expansion of gases. (4 ) Bxhaust stroke, all valves,
but the exhaust being closed. (5) One giving f-in . spark in air.
(6 ) Carburetter is a vessel in which is mixed the air with the spirit
vapour before it is drawn in by the engino (3) Not satisfactorily .

possibly compound ; no pole shoes. If of steel, B = 10,000 to
11,000 per sq. cm . ; if of cast-iron , B = 7,000 to 8,000 per sq . cm .
Allow a leakage co-efficient of 1'3. What cross section would you
allow for poles in each case and also for yokes ?
As you do not state the output you wish to obtain from this
machine it is not possible to give you a complete reply , but the
following explanation should enable you to decide the cross section
of the yokes for yourself ; your densities are reasonable and will
do very well for the yokes, the pole cores need not necessarily be
as high, in fact, to obtain a fair amount of pole surface without
using pole shoes. You may find it advisable to work at a somewhat
low density at the cores. You will see by the appended sketch
that each portion of the yoke has to carry one quarter of the total
magnetic fines passing through the armature plus one quarter of
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the number of lines allowed for leakage. We strongly advise you
to use cast-iron as steel does not make a nice casting and is very
liable to contain large blowholes inside ; also with cast-iron the
machine is more likely to readily excite ; the fact of your not using
pole shoes is also in favour of cast-iron, as the amount of area
necessary in the cores will be nearer saturation . If you work at
very low densities (in small machines) the volts are much more
liable to fluctuate with changes of speed and load . You will fiind
detailed information regarding the calculations of a 4-pole dynamo
in The ModeL ENGINEER for February 5th and 12th , 1903. Width
of pole A B can be 2 ins. ; if you make it more, you will have some
difficulty in slipping on the field coils ; this is a point to bear in mind.
( 12,189] Rectifying Alternating Current to Charge Ac
cumulator s . J. P.S. (Dingwall) writes : I have six 8-volt accumu
lators, three of which are of 30-amp. hours capacity , and three of
about 18-amp. hours. The current in the mains is alternating, and
I rectify it through a Chaplin rectifier, choking down the current
to go volts , at which voltage the Chaplin gives its highest efficiency .
I find that when all the cells are connected in series I cannot get
more than from
to 1 amp. through them , and , of course , the
smaller ones are charged long before the larger ; consequently I
have to charge in two separate groups of three connected
in series ,
or the three 30-amp.-hours in series with the three 18-amp.-hours
connected in parallel. Then when I wish to work from the cells ,
using the whole 30 volts ; they have all to be in series. This , of
course, means constant shifting of connections. I should like
have a switchboard arranged so as to be able to avoid all this
changing of connections. I shall feel much obliged if you will
kindly suggest what you would consider the simplest method of
carrying this out, and a rough diagram of the switches and con
Dections would bemost acceptable .
There appears to be a loss of volts in your rectifier ; 24 volts
are required for each cell to bring them up to a fully charged con
dition , so that you have scarcely any margin for losses in the
recifier and for allowance on account of your charging current
being a pulsating current of constantly fluctuating value. To
charge all your cells in series, which is the proper way, it seems that
you should , if possible, raise your voltage to more than 50 volts.
exactly how much is a matter for experiment. The 18 -amp.-hour
capacity cells should stand a charging rate of about 2 , amps.,
according to ordinary practice. The simplest way to alter your
From rectifier

.
3small cells

0+
Large
cells

Double
pole
Swilch
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Terminals for apparatus
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necting is done as follows : When the bridges connect Ar and A2
together, and A3 and A4 together, the cells are all in series for
discharging at 35 volts ; when the bridges connect Ar to BI, A2 to
B2, A3 to B3 and A4 to B4 , the three smaller accumulators are
all in parallel and in series with the large accumulator for charging.
All the B cups are to be disconnected when not charging, so that
when discharging, two bridges only are used . The cups can be

Mercury

Query N9/2189
FIG . 2. - METHOD OF ALTERING CONNECTIONS.
arranged either on a horizontal or vertical switchboard . It is not
considered good practice to charge accumulator cells in parallel
as they may not be uniformly charged --one cell may rob the others .
We trust , however , that this sketch may be of service. Switches
could, of course, be used in place ofmercury cups and bridges.
(12,138) Running SmallMotor from Mains. R.A. L. (Salis
bury) writes : I have parts of an electric motor (no wire) which
has been run from 110-volt main . Armature is it ins. long by
2 ins. diameter , and has twelve circular sections. The magnot
winding must consist of one coil. Motor is of enclosed type, and
probably of American manufacture. Will you kindly tell mo
windings for a 210- volt main and also if it is possible to arrange a
switch so that three speeds and cut-out can be had to work from
treadle of sewing machine, so that by depressing pedal speed
would come on and increase, and by releasing same it would be
raised by a spring
There is some risk of trouble if such a smallmotor is wound for
210 volts, owing to the very fine wire necessary, and you will be
less likely to have breakdowns if you arrange to have some resis .
tance always in circuit with the motor. Wind the armature with
No. 34 single silk -covered copper wire, and the fields with No. 30
gauge single cotton -covered wire connected in series with the
armature . It is quite practicable to regulate the motor as you
suggest, and if, in addition , you can arrange a small jookey pulled
to press on the belt in such a manner that it allows the belt to
slacken when the switch is off, you will have a very convenient
arrangement, as the machine will stop almost immediately the
current is cut off. Make your resistance in four coils - three for
regulating, and one to be always in circuit. A suitable wire woul I
be No. 30 gauge platinoid or Eureka, or similar resistance wire,
say, 2 ozs . for the permanent resistance and 1 oz. for each of the
regulating coils. When winding the motor, if you fill up the avail
able winding space on both armature and field , you will be all
right,
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Query N ° /2189
Fig . 1. - DIAGRAM OF CONNECTIONS FOR
ACCUMULATOR CHARGING .
connections is by means of mercury cups and copper wire bridges .
The appended sketch (Fig. 2. shows the arrangement. The cups must
be made heavy iſ made of copper or brass, asmercury forms an
amalgam with these metals , and will eat them away ; iron is un
affected . The bridges can be easily replaccd if required. On a
vertical board the cups must be carried on a ledge so as to remain
vertical, or made to screw from the side. The double-pole switch is
for cutting the rectifier off when the cells are charged . The con

New

Catalogues and Lists .

The Seneca Falls'Manufacturing Company, New York ,
U.S.A.- We have recently received from this firm their illustrated
catalogue, No. 19 B , of Foot and Power “ Star " screw -cutting
engine, lathes, “ Star speed " lathes, also comprising attachments
and accessories manufactured by them , such as slide-rests, hand
rests, chuck drills , & c., & c.
TheGeneral Electric Company, Ltd., Queen Victoria Street ,
London, E.C., send us the Pan section of their catalogue , which
illustrates the “ Freezor " electric fans, for the desk , bracket. or
ceiling. Their monthly progress sheet is also to hand, comprisinig
novelties in electric light fittings, a new protected wall plug , steel
tubing , and a new pattern fuse and switchboard .
Fabrique de condensateurs. J. de Nodzelewski, Fribourg
(Suisse).--Wehave received a pamphlet from this firm , descriptive
of their electric condensers for high tension and continuous working .
Ferranti, Ltd., Hollinwood, Lancashire , send us catalogues
No. 4, 5 and 6 , describing and illustrating their switchboard in
tegrating type of wattmeter, provided in polished aluminium case
with nickel plated fittings, and mounted on enamelled slate base ;
also their type of current and potential transformers.
Flooks & Smithios inform us that their works are now at 77,
St. Albans Roa !, Watford , to which all communications should
in future be addressed .
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HOSE readers who have been following our
pages regularly will have noticed that we
have lately inserted several articles dealing
with methods of testing small engines and boilers
and electrical appliances. The systematic testing
of a model when finished is a matter of more import
ance than is, we fear, generally recognised by our
readers. A proper test should disclose whether or
not the model will do what it was designed to do ,
and whether it is possible by making certain modi
fications in the construction to improve the results
at first obtained . With most models the question
of efficiency is not a serious consideration from a
financial point of view . The amount of fuel and
water consumed in driving a steam engine or the
current consumed in running an electric motor is
so small in the total that the possibility of waste is
j? rely taken into consideration . It may well
happen , however , that a model maker builds an
engine or a dynamo to do certain work , and finds
when he has completed the model that it just falls
short of what he requires from it . In such a case
as this a careful test may reveal some cause of in
efficiency which , when removed , will enable a
thoroughly satisfactory output to be obtained .
Apart from this, however, a careful test gives in
formation which may prove of great value in the
designing and building of subsequent models.
Perhaps in this connection we may quote the re
markable developments in the speed of model
steamers since the inception of The Model Engi.
NEER Steamer Competitions. We remember in the
early days of the journal that a speed of seven
miles per hour was regarded by some as impossible
of attainment, and we heard more than one
model steamer builder ridicule a claim to a speed
of even five or six miles an hour. However, the
repeated trials of boats under definite conditions,
the careful comparisonsof results given by different
types of engines and boilers, and the constant
endeavours to improve the design of both hulls
and machinery have resulted in some noteworthy
performances being achieved . It will be remem
bered that last year the Silver Medal was won with
a speed of 7'15 miles per hour, and we have every
hope that this year even that speed will be beaten .
*
*
*
T

The very full series of articles which we pub
lished some time ago on the building of a model
Caledonian locomotive aroused a good deal of
interest at the time, and we believe quite a number
of our readers set to work to construct this engine.
In this issue we are pleased to be able to show the
results of the efforts of one such reader , Mr. Harold
F. Morton , and we think it will be generally agreed
that he has accomplished a very satisfactory piece
of work. The design makes up into a very hand
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some model, as will be seen fro.n the photograph
of the finished engine, and it will be noted that Mr.
Morton speaks well both of the performance of the
model, and of the drawings to which he worked .
Wemay add for the benefit of our newer readers
that the back numbers containing this “ Duna
lastair ” series are still in print and can be obtained
to order through any of our agents or direct from
our office . The following are the numbers of the
issues referred to : 42, 44 , 46 , 48, 50 , 52, 54, 56 ,
58, 60. The price is 2d . each , or the complete set
post free 2 $ . id .
Answers to Correspondents.
H. J. R. (Woollahra , N.S.W.). - Thank you for
your letter. We are pleased to hear that our
Journal is so widely appreciated in your Colony .
C. H. S. ( Brook Green ).-We regret that we are
unable to accept your contribution .
Notices .

The Editor invites correspondence and original contributions on
all amateur mechanical and electrical subjects. Matter intended
for publication should be clearly written on one side of the paper
only ,and should invariably bear the sender's nameand address. It
should be distinctly stated , when sending contributions, whether
remuneration is expected or not, and all MSS. should be accom
panied by a stamped addressed envelope for return in the event of
rejection . Readers desiring to see the Editor personally can only do
so by making an appointment in advance.
This journal will be sent post free to any address for 13s. per
annum , payable in advance. Remittances should bemade by Postas
Order,
Advertisement rates may be had on application to the Advertise
ment Manager.
HOW TO ADDRESS LETTERS.
All correspondence relating to the literary portion of the paper,
and all new apparatus and price lists, & c ., for review .to beaddressed
to THE EDITOR, " The Model Engineer," 26—29. Poppin's Court
Fleet Street, London , E.C.
All correspondence relating to advertisements and deposits to be
addressed to THE ADVERTISEMENT MANAGER, " The Model Engi
neer, 26—29 , Poppin's Court, Fleet Street, London , E.C.
All subscriptions and correspondence relating to salesof the paper
and books to be addressed to Percival Marshall & Co., 2629
Poppin's Court, Fleet Street, London , E.C.
Sole Agents for United States, Can da, and Mexico ? Spon and
Chamberlain , 123, Liberty Street, New York, USA to whom
all subscriptions from these countries hould be addressed
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Model Horizontal Steam

Engine.

By J. W. s .

A MODEL HORIZONTAL STEAM ENGINE .

'HE accompanying photograph is of a horizontal
The cylinder is i-in . bore and 23 -in . stroke,
lagged with polished mahogany, fastened with
bright brass bands by I - 16th in . round -headed
brass screws. Cylinder is fastened in groove where
crosshead slides in with 3-16ths in . setscrews.
Cylinder and valve covers , glands to piston - rod ,
slide-valve rod, pump plunger, cover of pump,
valves , covers to crank -shaft bearings, throttle
valve, top guide plates to crosshead , steam supply
pipe to cylinder and exhaust pipe are fastened with
in . studs and polished hexagon nuts. Piston -rod

is of 3-16ths in . mild steel, fastened to gunmetal
crosshead with 1-16th in . round tapered pin ;
piston body of mild steel with groove turned in
to take greased hemp packing (no metallic rings
are used ) ; piston is fastened to rod with nut. Oil
lubricators to cylinder and slide-valve. Double
drain cock to cylinder with connecting handle, also
drain cock to steam chest, mild steel valve spindle
and eccentric rods } in . diameter ; joint on eccentric
rod has } in . pin , and is adjustable with check nuts
travel of valve, in . ; eccentric strap of gunmetal,
} in . inside diameter and I in , wide, fastened with
in . bolts and check nuts ; connecting-rod 4 ins.

170

The Model Engineer and Electrician .

long from centre to centre, 4 ins. diameter in
middle, bushed at end for crank-pin , which is fin .
diameter, screwed into disc crank and fastened
with 1-16th in , tapered pin ; diameter of crosshead
in . diameter,
pin , & in . ; crankshaft of mild steel
with disc crank 2 ins. diameter and 1 in . thick ;
stroke of piston , if ins. Crosshead foot, & in , wide
and 3-16ths in , thick , with top guides } in . wide
and fin . thick , fastened to bedplate with } in . bolts
and nuts. Pump plunger , mild steel, 5-16ths in .
diameter and bushed with gunmetal at crosshead
end ; two gunmetal winged valves to pump ; pump
is bolted to foundation with } in . bolts and nuts ;
also the pump has gunmetal test cock . Governor has
balls 3 - in . diameter, $ in . vertical spindle and
driving shaft. The foot of upright spindle runs in
gunmetal bearing which is fastened to bedplate
with 1-16ths in , setscrews ; bevel wheels of gun
metal, f in . diameter, keyed to both shafts with
flat keys ; governor bracket and crankshaft bear
ings are fastened to bedplate with 3-16ths in , studs
and nuts . Width of crank -shaft bearing, $ in . ;
pulley on governor driving shaft, } in . diameter,
belt for driving of leather 3-16ths in . wide, fastened
with brass wire at joint. Flywheel, 6 ins. diameter ,
* in , wide on face, rim | in . thick , secured to shaft
with $ in . by 1-16th -in . gib -headed key. Throttle
valve has } in . spindle with glands at both ends,
fastened with 1-16th in . setscrews, adjustable
quadrant at one end for governor. Bedplate is
in . thick and is fastened to polished oak founda
tion , 21 ins. thick with | in . bolts and nuts. Screw
down wheel valve for starting and stopping fixed
to steam supply pipe with $ in . bolts and nuts.
An oil catcher is let into the bedplate at end of
stroke of piston . A set of steel spanners is included
to fit the several nuts and setscrews. The glands
are packed with hemp, greased with tallow . Brown
paper is used for packing to cylinder covers, & c.,
also all bearings, & c., are fitted with gunmetal
lubricators with lids. All the castings are of gun
metal, with the exception of the bedplate , which is
of cast-iron and these castings were supplied by
an engineering friend . The complete weight of the
engine is 13 lbs., and the whole of the turning and
boring, & c ., was done on a 3-in . centre single-geared
lathe with slide-rest and various chucks, & c . Nearly
all the bolts, studs, and screws are home-made ,
also all the brass lubricators , taps, etc.
The Society of Model Engineers.

London .
*HE first indoor meeting of the Winter Session
THE
will be held at the Helborn Town Hall, Giay's
Inn Road , on Monday September 26th , at
It has beer decided to make this a special
7 pm
track night and it is confidently expected that a
much extended track will be available . All mem
bers who possess locomotives ofany description are
requested to bring them to this meeting .
The following meeting will be held on Thursday,
October 13th , when a Rummage Sale on the
lires of the one last year will be held . Members
who intend placing articles in the sale , on which a
reserve of 75. 6d. or more is to be placed , are re
quested to inform the Secietary in writing of the
nature of the article , so that a list of the better class
articles may be prepared and published before the
sale. - HERBERT G. RIDDLE , Hon . Sec.

Workshop Notes
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and Notions.

[Readers are invited to contribute short practical items for this
column, based on their own workshop experience. Accepted
contributions will be paid for on publication, if desired , accord
ing to merit. All matter intended for this column should be
marked “ WORKSHOP on the envelope.)
Boring Small Cylinders with the Ratchet
Brace .
By B. Pool ,
I am sending you a method of using the ratchet
brace for boring small cylinders,which I have used
very successfully, and I think may be of use to many
model engineers. The materials consist of ratchet
brace and a flat plate of iron about 12 ins. square.
The ordinary brace stand B is used , the foot A
being bolted to the plate, through which a hole is
drilled to take, say, a t -in . round bar. One end of
this is filed square to fit the brace ; a slot is then
cut through the bar to take a flat cutter. This slot
must be high enough up the bar to allow the
cylinder or other article to be bored to pass under
it ; now make a flat cutter to fit in the slot and

B

A

AN ARRANGEMENT FOR BORING SMALL CYLINDERS
WITH THE RATCHET BRACE .
allow a wedge for securing it in position . The
cutting edge must be at the bottom similar to a flat
drill, and the sides of the cutter must be ground to
a bevel to allow clearance. To use the apparatus
first bolt the job to be bored on to the plate, taking
care to have the hole in the plate central with the
hole to be bored ; having fixed the cutter, insert the
end of the bar through the plate, the hole thus acts
The
as a guide, then fix the bar in the brace.
centre of the brace goes in the arm of the stand B ,
the same as used for any other job. Now the
boring can be commenced , putting the cut on very
quietly . This arrangement will bore quite true
and will give a beautiful surface. Care must be
taken , however, to get the bar perfectly vertical,
which may be done with a square, trying it all
round .

The Model Engineer and Electrician .
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is pivoted on the board at A. One end of the
strip of tracing cloth is fastened to the board at B ,
and the other end is connected with the indicating
needle bymeans of a small wire hook. The segment
C , C is laid off on the board . When completed , the
instrument is hung with the strip of tracing cloth
vertical, B , of course being at the top . The instru
ment is then ready for calibrating, which can be
done in accordance with the humidity reports in the
daily papers. The hydrometer will record with fair
accuracy for quite a long time.

An Adjustable Tee- Square.
By John TEESDALE ,
The accompanying drawing ofan adjustable tee
square is my own idea , and a copy of one I have
made and find very useful, as it can also be used as a
depth gauge , and I think it will be very useful to the
majority of your readers.
The blade is made of 1-16th in . steel plate , 7-16ths
in . wide, with a slight bevel on each edge .
The
opposite side to which I have shown on the drawing

-
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Total look
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ka
the
screws
AN ADJUSTABLE TEE-SQUARE .

iB
I marked off to 1-16th in ., 1-12th in ., 1-10th in ., and
* in . as a straight edge. The inches I marked off by
means of gauges. First, for the smaller dimensions
I divided the inches up with a fine pair ofpoints, and
marked them with a small chisel." For the stock I
got a piece of steel plate 3-16ths in . by fin . by 21 ins.,
and riveted a piece of 1-16th in . steel plate on to
it with four } in rivets. I then fitted a steel plate
on to the other side with two * in . screws leaving,
the holes adjustable towards the blade, as shown in
drawing. The semi-circular piece wasmade from a
* in . steel wire fitted on so that when the screw is
tightened it also tightens the adjustable plate against
the blade.
A Cheap Hydrometer.
A contributor to the American Machinist gives
the following method ofmaking a cheap and fairly

Sirip of
Tracing cloth

С
Counter balance

Wooden pointer
•A

A CHEAP HYDROMETER.
accurate hydrometer. The back of the instrument
is a board, and can be made any size. The balanced
wood or aluminium needle (made as lightaspossible,
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Method of Making Small Screws.
By J. T.
The following is a method for
making small screws. For in . screws
obtain a piece of 3-16ths in . steel, plate
and drill a 3-16ths in . hole in it. Now
get a piece of 3-16ths in . wire and put
it through the hole the length you
want the screws, and put the other
end in the vice ; then file the two parts
down to an 1 in . square ; then round
Take
the corners off and screw it .
the plate off and cut the screw off,
leaving whatever length of head you
require, and put a slot in the top with

the hacksaw .

Prize

Competition ,

Competition No. 41. - A prize of £ 2 25, is offered
for the best design for a model of an electric travel
ling crane to run on a railway of 31-in . gauge ( the
Society of Model Engineers' standard ). The crane
should be capable of lifting , slewing, and travelling,
and should not require a very large battery of cells
to work it. Closing date September 15th , 1904.
GENERAL CONDITIONS FOR ABOVE COMPETITION .
I. All articles should be written in ink on one
side of the paper only .
2. Any drawings which may be necessary should
be in good black ink on white Bristol board . No
coloured lines or washes should be used . The draw
ings should be full size for the model, and small
details double full size.
3. The copyright of all photographs entered in
connection with any Competition must be the
sender's own property, and a signed statement to
this effect must accompany same.
4. The copyright of the prize articles to be the
property of the proprietor of The MODEI. ENGINEER
and the decision of the Editor to be accepted as
final.
5. The Editor reserves the right to print the
whole or any portion of an unsuccessful article
which hemay think worthy of publication , upon the
understanding that remuneration is given at the
Editor's discretion in proportion to the length and
merit of the matter used .
6. All Competitions should be addressed to The
Editor, The MODEL. ENGINEER , 26 to 29 , Poppin's
Court, Fleet Street, London , E.C., and should be
marked outside with the number of the Competition
for which they are intended . A stamped addressed
Competitions, for
envelope should accompany
their return in the event of being unsuccessful. All
MSS . and drawings should bear the sender's full
name and address on the back .
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The Latest

A New Cunard Liner. - The Caronia , built by
Messrs. John Brown & Co., at their Clydebank
Yard , Glasgow , was launched on July 13th . She
is 678 ft. long over all, and her moulded breadth
is 72 ft. Her depth to the shelter deck is 52 ft.,
and her draught of water, fully laden , 52 ft. Her
displacement is 29,800 tons, and gross tonnage
21,000. The designed speed is 18 knots. She is
the largest ship yet built on the Clyde, and the
weight ofmaterialalready worked into her amounts
to 13,500 tons. The dead weight capacity of the
ship will be about 12,000 tons. The Caronia is
built on the double-bottom principle, and will have
tank capacity for 3,450 tons of water ballast.
The propelling machinery will consist of two sets
of four-cylinder quadruple-expansion engines for
driving the twin screws. The cylinders are 39,
541, 77, and 110 ins. diameter respectively , the
stroke being 66 ins. There will be eight double
ended and five single -ended return -tube boilers,
generating steam at a pressure of 200 lbs . to the
sq. in . They will be worked with forced draught.
Water -tube Boilers for the Navy . — The re
port of the Committee on Naval Boilers has just
been issued . In presenting it the President,
Admiral Sir Compton Domville, says : - " I am
compelled to say that my experience with the
Belleville boilers on the Mediterranean Station has
been very favourable to them as steam generators,
and it is clear to me that the earlier boilers of this
description were badly constructed and badly used.
We have had no serious boiler defects in any of
the ships out here, and the fact that two ships are
about to be re- commissioned with only the ordinary
annual repairs being undertaken, shows that their
life is not as short as originally supposed . However ,
the second commission of these ships will be a very
good test of the staying capabliities of their boilers.”
In the course of their report the Committee recom
mend the Babcock & Wilcox and the Yarrow large
tube boilers as suitable for use in battleships and
cruisers.

Engineering .
New Uses of the Electric Furnace. - A new
electric furnace method has been invented by
a Frenchman , M. A. Nodon .
The electro
negative metal is fused and used as a cathode in an
electric furnace with a non -attackable substance , as
an anode and an electrolyte of a fusible , only
slightly volatile, halogen compound of the more
electro -positive metal. When a current is passed
through, the ionisation produces a combination of
the metals, with liberation of the halogen . Other
metals can be incorporated , the precautions neces
sary, and the factors controlling the proportions
required, being described.

-

Fast Scouts for the Navy . - Messrs. Cammell,
Laird & Co., recently put into the water at Birken
head the first of the new type of fast scouts for the
British navy. The new boat, the Pathfinder , is
370 ft, long, and her beam breadth is 38 ft. 6 ins.
She will be propelled by two sets of 4 -cylinder
triple -expansion engines of 16,500 h.-p., balanced
on the Yarrow Schlick and Tweedy system , steam
being supplied by twelve water- tube boilers of the
“ Laird type in three water- tight compartments.
A protective deck is worked throughout the ship .
The engines are protected by 2 - in . specially treated
Krupp non -cemented steel. The armament consists
of ten 12-pounder quick - firing guns, mounted as fol
lows : Three on the forecastle deck , three aft on the
upper deck, and four on the upper deck in the waist
of the ship ; also eight 3 -pounder quick -firing guns,
and two 18 -in . torpedo tubes above water . When
in commision the vessel will have a complement
of about 290 men , and it is expected that 25 knots
will be maintained on a prolonged full-power
trial,

in
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A Water - cooled Rheostat.-- A water -cooled
iron -wire rheostat had
been used by M.
Weber, engineer of the Nancy Central Station ,
for testing a 1,000-kilowatt, 500-volt generator.
Six centimetres diameter spirals of 3 millimetres
diameter iron -wire immersed horizontally in a
tank, the total length of wire in each spiral being
59'5 metres . With 500 volts, 1,660 amperes , each
spiral took 276.67 amperes. The test lasted five
hours without any sign of deterioration of the
rheostat. Two pumps supplied 2 litres of water
per second, entering at 17 ° and leaving at 77' .
As 200 cals. per second were supplied by the current,
and only 120 cals . per second were taken away by
the water, it is calculated that 0-143 litre of water
was evaporated per second . Another spiral was
added, and then 2,000 amperes were easily carried
by the rheostat.
Petrol Motor Exhaust Box . - The
Lester
is the name given to a new silencer or ex
haust box for petrol motors which has re
cently been introduced by the Lester Exhaust
Box Company, of Birmingham . It has been de
signed to obtain silent running with the minimum
of back pressure . The gases enter the box without
obstruction from baffle plates or internal chambers ;
they then issue through a number of holes in a
series of tubes which pass right through the exhaust
box , and which are open at each end. The silencer
is fixed horizontally , in such a manner that in the
forward motion of the motor-cycle or car currents
of cold air are continually passing through the
tubes, effectively clearing out the exhaust gases,
and by their cooling effect materially reducing the
pressure. These tubes also serve to secure the end
plates together. A cut-out plate is fitted to the
end of the silencer, so that free exhaust may be
available for hill- climbing without the noise re
sulting from cutting out the exhaust box altogether .
This plate is kept closed by a spring , and is opened
by stranded wire and ring, or thumb slide.
An innovation in the matter of chimneys is the
concrete stack which is now being built in Cincinnati.
The stack will be 160 ft. high , with a foundation
30 ft. square at the base. The chimney proper wil
be 7 ft. in diameter at the point where the intake
enters, and a little less than 6 ft. in diameter at
the top. The chimney will have an outer wall ,
and an inside core with a 6 -in , air space between
the two.
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Modelling “ Atlantic ”
Locomotives .

Type

By HENRY GREENLY.
OLLOWING the Editorial note in the issue of
F
THE MODEL ENGINEER for July 14th , a few
notes on the practical points involved in
modelling existing locomotives of the now famous
Atlantic ” type may prove acceptable to both
manufacturer and customer as well as to the neadei
who builds his ownmodel loccmotives. To some ex
tent thenotes will apply to othes types having similar
chaiacteristic. and to designs of " Atlantic " locomo.
tives not conforming to any well-known prototype.

G

N

R
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lantic ” type locomotives having outside cylinders
which are connected to the rear coupled wheel. The
L.Y.R.engine is an English modification and has in
side cylinders driving on to the leading coupled
wheel ; indeed , except for the disposition of the fire
box is practically a standard English four - coupled
bogie express locomotive with a small carrying wheel
placed behind the coupled wheels. The engine may
also be likened to an ordinary bogie single express
locomotive, the single driving wheels being substi
tuted for two pairs of coupled wheels,the boilerbarrel
being lengthened to allow of their use. TheG.N.R.
No. 271 is a similar locomotive but has foui cylinders
(non -compound ) all driving on to the first axle , two
outside and two inside the frames.
The French engine on the G.W.R. is, as most

990

Fig . 1. -MR. IVATT'S FIRST DESIGN OF “ ATLANTIC " TYPE LOCOMOTIVES FOR THE G.N.R.
The
Atlantic 3 locomotive is an importation
from ' the States." For the benefit of the unin
itiated I may mention that the type is so called
because locomotives with the given wheel arrange
ment, which , by the way , is the ineans of classifica
tion , were first used to run the fliers from New
York to Atlantic City , the Brighton of our friends
across thewater . Therefore, I will descant upon the
“ Atlantic type only supposing that the adoption
of this style of locomotive is settled upon - de
scribing more particularly the possibilities of
modelling the “ Atlantic "
type locomotives
row running in this country — which may be
enumerated as follows :
(a ) G.N.R. No. 990 class (ordinary firebox ).
(6 ) G.N.R. No. 251 class (wide firebox ).
(c ) G.C.R. No. 192 .
( d ) N.E.R. No. 649.
(e ) G.N.R. No. 271 class ( four cylinder ).
( ) L.Y.R. No. 1400 (inside cylinder ).
(g ) G.W.R. “ La France ” (four-cylindei com
pound).
In Chapter II of my hook, “ : The Model Loco
,' * the various points in favourand against
motive,"
model " Atlantic " locomotives in relation to models
of other types are discussed and to these remarks
the reader is referred, those who are notdecided upon
the type they will ultimately adopt,more especially .
This volume contains 3 -in . scale external diaw
ings of the L.Y.R. ten -wheelers, and the N.E.R.
No. 649, and a fully detailed design for a model to
a scale of fin . to the foot of the G.N.R. No. 251.
At
The first four of the above named are pure
* Percival Marshall & Co.

Price 6s. net.

readers know , a De Glehn four-cylinder compound ,
the outside H.-P. cylinders being connected to the
rear coupled wheels, and the l.-P. cylinders, which
are placed between the frames and directly under
the chimney, driving on to the leading coupled
wheels through a cranked axle .
As the scale of the model very largely governs
the choice of the prototype, or should do so if the

o
Carrying.
Coupled .
Bogie.
Fig . 2.- " ATLANTIC " LOCOMOTIVE WHEEL
ARRANGEMENT.
principal idea is a highly efficient working model,
and again as the kind of boiler and the system of
firing which shall be employed depends upon the
scale adopted , these considerations will be dealt
with , in a general way, at the outset.
To make an engine a commercial success and ,
altogether, to obtain the best results with the least
amount of labour and attention during the running
of the engine, there is no doubt about the superiority
of the water tube boiler used in conjunction with an
ordinary methylated spirit for model locomotives
of f -in . 'scale and smaller engines.
The above
remarks also apply to models of smaller prototypes
to & and 11-16ths in , scales, but not to bigger kinds
of engines such as 66 Atlantic type locomotives,
For 4 -in . and some i-in . scale models, one of the
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most convenient arrangements of firing is the use of
oil fuel in a " Piimus " or similar burnei, the engine
being provided with an ordinary loco -type tubular
boiler. This system , as readeis well know , does
not necessitate a deep grate. Of course < watei
tube boiler may be used , but in my opinion the
large methylated spirit lamp necessary is not
economical.

Fig . 5. - FRONT

VIEW
OF G.N.R.
990 .

( Same scale as

s-si
Side View .)

6-5k
8.0 "

If a spray form of burnei is usedſinstead of the
vapourising kind (" Primus " ), a loco-type boiler
must be provided with a deep grate, for a good bed
of solid fuel, an arch of asbestos or soapstone, or
some other means of igniting the spray.
For larger engines, as one would naturally ride
on oi behind the engine, nothing will be gained by
the use of other than solid fuel ; at any late .
“ Primus " buiners (with a shallow grate) are out
of the question entirely, and if a spray bu. ner is
employed, the same kind of firebox and grate as
for solid fuel should be fitted .
In small engines the close adhe: ence to scale in
the matter of widths — that is, considering only the
outside cylinder types-- will not be possible because
of the greater clearances required between the
moving parts and in the case of a k -in . scale model
owing to the increase in footplate width consequent
upon the general use of gauge of 31 ins. for models
of this scale .
EXISTING PROTOTYPES.
Each design has its specialmerits and I will deal
first with the
G.N.R. 990 Class (see Fig . 3 ).- These engines
have the ordinary pattern of firebox, of course,
rather longer than is possible in an ordinary four
As the length
coupled bogie express locomotive
is more or less unlimited for model purposes, the
firebox may, of course , be made to a scale equiva
lent of, say, 9 or 10 ft. The class , however, is
eminently suitable for modelling to a scale of k in .
to the foot. An ample length of water tube can be
exposed to the flame - this is the real measure of
power in a spirit fired water tube generator . Against
this the boiler bariel is not very large in diameter , a
scale reproduction giving only a bare 31-in . outer
shell instead of customary standard of 31 -in , for
model 31 -in , gauge locomotives.
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The long, deep grate makes it possible for the
engine to be modelled to larger scales (for burning
solid fuel) with great success , but in the - in . scale
two silent “ Primus " burners can only, with
difficulty. be employed even if the firebox is
made longer than 6 ins. (the scale equivalent)
owing to position of the axle of the trailing
carrying axle, which interferes with the lower
portions of the hindmost burner as the accompany
In any case the
ing sketch (Fig . 6 ) demonstrates.
burners cannot readily be removed without taking
It will also be noticed
out the trailing wheels .
that owing to the amount of space required for
between
eccentrics
the centre of the driving
the
axle and throat plate of firebox mustbe greater than
the scale equivalent in -in . and smaller scales
(unless the depth of the filebox is considerably
reduced ), especially where link -motion is employed ,
the lattei circumstance aggrav ing the trouble .
G.N.R. No. 251 Class. - In spite of the very large
boiler bar: el with which this locomotive is provided ,
the engine does not work out altogether satisfactory
for a jor f - in , scale model — that is, if the shape of
the firebox is adhered to and a water tube boiler is
intended , owing to very short length of water tube
exposed to the flame. The extraordinary width of
grate confers no advantage, except, perhaps, that it
may be thickly lined with asbestos and prevent
radiation at the firebox. This , however, is a minor
point in small engines fired with a spirit lamp.
Supposing that a fire tube boiler is adopted , the
scale engine allow the use
wide firebox will in a
of a No. 4 “ Primus " burner (24 ins. diameter),
and also a very low firebox crown in conjunction
with a fair number of flue tubes will be possible .
There is one suggestion which may prove of value
to those who have decided to make a model of this
very fine locomotive,and that is the ordinary method
of making the firebox usually employed in a k -in .
NOTE: Firebox 7/8 "
shallower than scale

Throat blata

6 " outside
scale position
of Throatpiate

visj(pimension Coordel)
* 34 " scale

6 ins
IN , SCALE G.N.R. 990 :
Fig . 6. - MODEL
BURNER ARRANGEMENTS .
scale water tube boiler may be adopted , the grate
being made about 5 ins. long ; the same as it would
bemade for a model of the 990 class already referred
to . The exterior may then be modelled in accord
ance with the prototype, the space between the wide
firebox and the actual one being packed with
asbestos. Of course, the extension in front of the
wide firebox will be hidden by the driving wheel
splasher (see Fig. 8.)
For a f - in , scale model everything is in favour of
No. 251 as a prototype. The boiler may be 41 ips.
if lagged , or 44 ins. diameter it not lagged, and over
300 sq . ins. may be obtained with the firebox crown
much below the centre line of the boiler . A 3- in .
(No. 5) silent “ Primus " burner may be employed ,

99011

Gun
"
8'0
6-10

'-9"
25

)foot
.

the
to
3-16ths

:(Scale

3.0
"
#
3
34
*-50
2

에

4.No.
FIG
.HE
G.NR.
—T
CLASS
271

.HE
.3G.N.R.
Fig
—T
No.
CLASS
990

"
5-3

류

270

4.334

Tubee
pal

August 25, 1904.

o

1

-

The Model Engineer and Electrician .
175

bu/babu apsino
13-3

176

The Model Engineer and Electrician .

August 25, 1904 .

with coal, charcoal or other solid fuel as engines
built to a scale of if irs, or 2 ins. to the foot.
Generally it would appear that the 251 class of
G.N.R. “ Atlantic " locomotives will make the best
model in sizes from
to 1 - in . scale , fired with
vapourising oil burners , such as the " Primus," the
boiler employed being the same type as that of the
prototype. In smaller sizes 14 - in , and 9-16ths in .
scales ) the advantage of the large barrel and the
ease with which the lower half may be filled with
tubes cannot be despised . Burner and ashpan

Shop

5-1011

without having to pinch in the buiner to an appre
ciable degree, and cylinders of at least f in . by
it ins. may be used without any fear of shortness
oi steam . A design for a model of No. 251 to this
scale, with full working diawings, is contained in
the before referred to book ; therefore, further
details need not be gone into at this moment.
One- inch scale models of this prototype would be
fired by two 3 -in . burners as shown in Fig . 10 .
The burners must be pinched in , which will make
the flame project “ fore and aft to a slight degree

-743 "

-5-3" _ * 30 * 3-3 " >
6-10 "
26-4 "
Fig . 7.-G.N.R. “ ATLANTIC ” TYPE Locomotive , No. 51. ( Scale : fth in . to the foot.!

gnate dats

OM
Extension
FIG . 8. - SHELL FOR A WATER- TUBE
BOILER FOR MODEL G.N.R.No. 251.

wheels
Trailing
the

-8-0 "

N °5
PRIMUS

Driving
Wheel.

ashpan
S

even whene a
closed ashpan is
not requind this
prate must be used
' to protect yournals
from the ashes

3 "dia .
BURNER
and fill the firebox . There does
not appear to be enough length of
firebox to warrant the employment
of spray burners. To fill the fire
box two such burners may be
Fig . 9.– GRATE FOR LARGE
used , but this would add to
Fig . 10.- BURNERS FOR 1-IN . SCALE
One MODEL OF G.N.R. No. 251.
required .
the attention
MODEL G.N.R. No. 251.
spray burner is enough to look
after, especially where it is fitted to an engine
difficulties are not present as the wicks of the spirit
upon which one does not ride. Of course, those
lamp may be arranged to clear the trailing axle ,
experience
who have had
in making oil burners
and the only ashpan required is a not very deep
can make one to fit the firebox on the principle
flame guard of sheet iron or tin -plate to protect the
frames and the wheels from the heat of the
For
of those used in petrol-fired steam
cars .
fire .
solid fuel firing the type of firebox does not
present great advantages, although a very large
( To be continued .)
grate area is obtainable . In this respect the model
deep
the
and
devil
sea."
designer is between the
If a liberal depth is given to the firebox (to allow
The PRODUCTION OF MINERAL Oil in India has
of a good fire), the foundation ring must be placed
made remarkable strides during the last decade.
so close to the carrying wheel,thereby curtailing the
In 1897, the output amounted to only 19,100,000
depth of the ashpan . The latter is an important
1902 it had increased to
gallons, whereas in
point, for as soon as the space ( S ) under the bars be
56,607,000 gallons. Burmah in this period trebled
comes filled with ashes, which it would do if very
its output from 18 million gallons to 54 millions.
small, the value of the grate area above is destroyed
These large quantities notwithstanding, nearly two
as no air can pass thiough the file to continue the
thirds of the consumption is still supplied from
combustion. Therefore, i and it -in . scale loco
abroad.
motives of this class will not be so suitable for firing
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Experiments on Electric Oscil
lations and Waves .
By R. P. HowGRAVE-GRAHAM , A.I.E.E.
-

(Continued from page 111. )
' O complete the box , two more things, accident
A vent must be made to allow the box to be
emptied on occasion . For this purpose a hole
drilled in one side of the box , and just above its
bottom , is tapped to take a 4 -in . Whitworth screw .
An ebonite screw - stopper is turned to } in . and
threaded for a length of fin , a milled flange, 14 ins.
diameter, being left at one end . Should the screw
ing in of the stopper prove insufficient, a leather
washer may be inserted so that it is pressed between
the flange and the box. The box must receive two
coats of shellac varnish inside and out.
To give the best insulation it is found necessary
to bring the secondary wires out through ebonite
tubes filled with oil and extending some distance

A solid piece of 14- in , ebonite rod is turned down
to form a sort of screw stopper or cap , shown at C
( Figs. 31 and 32 ). The portion ,
in . long, which
screws into the tube is turned down and chased to
fit , and the projecting part, forming a cap or flange ,
is turned perfectly square on its inner side, so as
to butt flatly against the end of the tube A. The
fange, which is fin . thick , is turned to if ins.,
and the outer edge is neatly rounded off. The
centre is now drilled through and tapped to take
a k -in . screw , which should be at least 1 } ins. long
from the end to the head . sf-in. brass screw or
bolt, with a large head, is turned to the shape
shown, the diameter of the head being fin ., and its
thickness
in . The outer edge must be rounded
off and smoothed in a lathe to prevent loss by
brush discharges. The head is drilled and tapped
to a depth of | in , or } in ., to take a terminal screw
E , which , however, may, if preferred , be soldered
in . Like the bolt, the terminal should be rounded
off wherever it has sharp edges. The other end of
the screw is drilled to a depth of } in . to take a
t- in . brass rod R , the length of which is 47 ins.
One end of the rod is filed off to a slope to facilitate

B

B
A

.
Ždia

32
D
E

al

R

2

-2

В.

FIG . 31. - SECTIONAL ELEVATION .
Fig . 32. - END View .
Om . TUBE FOR TESLA Coil . (+ full size).
beyond the walls of the box . Fig . 31 is a side eleva
tion of one of these , the lower half being shown in
section . Fig . 32 is an end view .
The tube A has an external diameter of it ins.,
and is about 3- 6ths in . thick . One end, shown
on the left, is turned down to 9-16ths in . for a dis
tance of 5-16ths in ., the shoulder being nicely
squared , so that when the tube is screwed into the
plate B there are good butting surfaces. The
turned -down portion is now carefully and accurately
chased , with twelve threads to i in . The other
end is threaded internally in a similar way to a
distance of about 1 in . Next, a plate of ebonite B
3 ins. diameter and fin . thick , is turned and bored
I in . diameter in the centre ; the hole is chased
down until the end of the tube A screws into it
easily, but without shake .
Sheet ebonite is usually sold in a more or less
polished condition , and if the side into which the
tube is to screw be protected as far as possible
from dents and scratches, the labour of the final
polishing will be considerably reduced .
Four 3-16th - in . holes are drilled in the plate, as
shown in Fig . 32, at a distance of if ins. from the
centre,

the fastening of the secondary wire . The other
end of the rod is cleaned with emery cloth and
sweated into the end of the screw D.
The various ebonite pieces are now polished in
the lathe, and finally screwed together as słown .
circular washers of thin leather being inserted in
the butt joints FF. No leather is necessary be
tween D , and C , but a large washer must be made
to go between the disc B and the coil box .
The best way to polish ebonite is to work it down
carefully and laboriously in a high -speed lathe
with emery paper of gradually decreasing coarse
ness, down to the very finest blue-back . The ebonite
and emery must be kept continually wet with oil.
After cleaning off all traces of emery powder,
apply a rag with rotten stone and plenty of oil ;
when a fairly high degree of polish has been at
tained use putty -powder and oil, giving the final
polish with ordinary tissue paper kept oily . Each
of these applications must be prolonged and gentle ,
and the ebonite must never be allowed to get hot.
Now the discs B B are screwed on to the ends of
the bux, so that the holes in the discs coincide with
those in the box , the leather washer being, of
course, inserted between them .
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The coil in its framework is let down into the
box, and if it be loose sideways, four small ebonite
distance pieces are let into the edges of the end
cheeks. If the projecting rods RR from the oil
tubes are in the way, the requisite amount is cut
off from each .
Everything being in place, the thin strips ter
minating the primary coil are clamped between a
pair of washers by means of a nut, and the free ends
of the secondary are brought out and soldered to
the ends of the rods R , being arranged so that
they nowhere come near any woodwork , and will
be isolated in the oil as far as possible when the box
is filled . An alternative, and perhaps preferable ,
method of connection is to drill and tap the rods
R in a direction at right angles to their length ,
filing a flat at the entrance of the hole , so that a

A Design

for a Model Loco - type
Boiler .

By T. MITCHELL .
CHE following is a description and drawings of
THIa design for a model loco -type boiler :
The Boiler is to be constructed of 1-16th
in . copper plate. The barrel should be a solid
drawn tube 5 ins, outside diameter . The tube plates
are castings. The tubes are brass, screwed into
firebox end , and soldered at smokebox; the rivets

FIG . 4. - SAFETY
VALVE .
14999
are fin . diameter, fin . pitch ; all joints sweated
with solder.
Steam Drum is a piece of thick tube ; the ends are
ground in , and made steam -tight with red-lead
packing ; they are screwed by one t -in . brass stay.
One end carries the safety-valve (Fig . 4 ), which is
pressed to blow off at 55 lbs . per sq . in ., the steam
pipe is carried by the two ends, and is per
forated by eleven f - in . holes.
The Baffle Plate ( Fig . 5 ) is carried by the stay,

Fig . 33.-MR. HOW'GRAVE -GRAHAM's Tesla COIL.
+

+

+

+

+

+

+

+

+

small cylindrical-headed screw driven in will grip
the eniof the secondary wire between itself and
the rod . A 4 -in . hole is drilled in the fibre drum
of the secondary at each end to allow the escape of
air ; and the box is filled with the best mineral
engine oil until the turns of the primary are at
least in , below the surface. Each end of the box
is tilted slightly to allow any air imprisoned in the
secondary drum to bubble out, and the coil is then
leſt for twenty - four hours before trying it. It will
be as well to leave the screwing on of the lid until
the coil has been thoroughly tested .
( To be continued .)
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FIG . 2. - CROSS-SEHION THROUGH FIREBOX.
KIEL TORPEDO HARBOUR. —The new torpedo
harbour at Kiel is now able to accommodate sixty
destroyers and sea-going torpedo boats .

and is bent to a suitable curve ; the edges of plate
are notched in order to allow of the passage of
steam and drainage ofwater.
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The Firebox is stayed with f- iņ . chain brass
or phosphor bronze stays, which are screwed'in and
slightly riveted over.
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pipe. The back -pressure valve is carried by the
smokebox support.
The Feed Pump ought to be on the engine, and so
arranged as to just keep the water level constant.
The Blower Jet is in front of the blast pipe ; the
blower pipe comes from the bottom of steam drum ,
and is controlled by a cock at the steam drum .
The Exhaust Pipe is shown dotted . As the
engine may condense if exhaust pipe is fitted , it
should be screwed into the support of smokebox
and pipe from engine led into same, the bottom of
support being closed , and provision made for drain
age, as shown in dotted lines.

Ana
Fig . 5. — BAFFLE PLATE.

The Lagging is of thin sheet brass, and may be
polished or painted . If painted , white would be the
best colour, as it allows the least loss by radiation ;
black is the worst in this respect.
The Pressure Gauge must be at least it ins.
diameter , as any smaller size is almost impossible
to read at any distance.
The Water Gauge has glass I in . diameter, and
no cocks at back of glass, as these are unnecessary .
The drain cock should have a good length of tubing
attached and end carried to some safe place .
The South WALES INSTITUTE OF ENGINEERS will
offer for competition in September next , an engi

Fig . 3. - FRONT ELEVATION OF BOILER .
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To pump
Exhaust opening

Fig . 1. - LONGITUDINAL SECTION OF Model LOCO - TYPE BOILER .
The Feed Water-heater is in the smokebox , and
consis : s of a conical spiral of 3-16th - in . copper
pipe, arranged so as to clear blower and exhaust

neering scholarship of the annu l value of £ 70 ,
tenable for three years at the University College of
South Wales and Monniouthshire.
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Locomotive Practice .

2695

Fig . 4. - MIDLAND 3-CYLINDER COMPOUND EXPRESS LOCOMOTIVE, No. 2,635.
present case the contrast between the locomotives
shown is undeniably more striking than in the others
quoted . The illustration has the effect of recalling
to one's mind Landseer's famous picture, “ Dignity
and Impudence," for very little imagination is
needed to regard the proximity of the little four
wheeled shunting engine to the huge 4–6–0 express
locomotive as an act of presumptive impudence,
the tender alone of the big engine entirely dwarf
ing the appearance of its puny companion. The
picture, however, serves to demonstrate the wide
range of usefulness covered by steam locomotives,
especially when it is remembered that between
the two examples illustrated come a number of
engines of various types and sizes, each of which
is qualified to perform work which neither the one
nor the other of those shown could perform — at any
rate , so well and economically as those designed for
the purpose.

States by Mr. Francis J. Cole ,Mechanical Engineer of
the Schenectady Works, of the American Locomotive
Company.66 The engine to which it has been applied
is of the Atlantic
type (4-4-2) and is owned
by the new York Central Railroad . There are four
cylinders — two outside and two between the
frames. The low pressure, which are outside,
are located in the customary position , between the
bogie wheels, and drive the second pair of coupled
wheels. The high -pressure cylinders are carried
out in advance of the smokebox, and these drive
the crank -axle of the first pair of coupled wheels.
In this way an equal length of connecting-rod for
all four cylinders is obtained , whilst both pairs of
wheels are directly driven by a pair of cylinders .
The advantages secured by the plan of imparting
direct motion to each coupled axle without having
to resort to any radical departure from standard
American practice in the location of cylinders ,

-

By Chas, S , LAKE.
(Continued from page 113.)
ANOTHER VERSION OF DIGNITY AND IMPUDENCE ."
The express engine, No. 50 , is employed upon the
' HE writer is able, through the courtesy of Mr.
heaviest trains running between Glasgow and Car
lisle and vice versa , whilst the four-wheeled tank
of the Caledonian Railway, to present to the
engine is used for hauling trucks about the yard in
readers of The Model ENGINEER, the accompany
the Caledonian Company's locomotive and Carriage
Works, at St. Rollɔx , Glasgow .
ing interesting photograph of the largest and
A New AMERICAN COMPOUND SYSTEM .
smallest locomotives in use upon that line. Similar
A new and interesting compound system for loco
photographs have appeared of engines belonging to
the L. & N.W. and L. & Y. Railways ; but in the
motives has recently been introduced in the United

The Model Englacer and Electrician .
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valve gear, steam and exhaust pipes, and other
parts are thus realised . The valves, all of which ,
are of the piston type, are arranged tandemwise
that of the H.-P. and that of the L.-P. being on the
same stem on each side. Stephenson's gear is
employed .
THE MIDLAND COMPOUNDS.
Reference to these engines has already been made
in these columns, but the accompanying illustration
shows No. 2,635 in a position not usually adopted
when engines are being photographed . Owing to
this fact, it will be noticed that the suspension links
on the weigh -bar shaft are exposed to view , and the
fact that the reversing gear of the high -pressure
cylinder (which is inside the frames) is located imme
diately alongside that of the right-hand low -pressure
cylinder outside the frames becomes apparent.
Both links can be plainly discerned close together,
whilst that for the left-hand L.-P. cylinder can also
be seen just inside the framing on the near side of
the engine. Other points in the design are brought
out by reason of the position in which the engine
has been taken. The chimney cap , which in this
case is cast in one with the chimney itself, is plainly
noticeable , whilst the arrangement of the tender
is laid open to view . It is evident that the blower
was very much “ on " when the photograph was se
cured, judging from the discharge from the chimney.
LARGE New PASSENGER LOCOMOTIVES BELGIAN
STATE RAILWAYS .
The saying that imitation is the sincerest form
of flattery " carries great weight, and a recent
example of this in connection with locomotive
practice has appeared in the shape of some new
4-6-0 passenger locomotives , which have been
built in Belgium for the State Railways there.
The engines referred to are practically the coun
terpart ofMr. McIntosh's “ Oban " locomotives put
to work in 1902, and this characteristic applies not
only to the collective design , but also to the detailed
parts and even in many respects to the dimensions
adopted . Some years ago officials of the Belgian
State Railways visited Glasgow and inspected the
Caledonian locomotives, with the result that an order
was placed with Messrs . Neilson , Reid & Co. (now
leading partners in the North British Locomotive
Company, Ltd.) for five 4–4–0 express locomotives
similar to those of Mr. McIntosh's design . Since
that date locomotive design in Belgium has followed
closely upon Caledonian standards, and these la test
engines are even more strongly representative of
those standards than preceding engines.
CALCULATING THE NUMBER OF UNITS IN А
PYRAMIDAL PILE. - The counting of round articles
in a flat pyramidal pile is one which may be
much simplified by remembering that the basemul
tiplied by the base plus one, and dividing the result
by two , gives the exact number . Thus, if we take
the number of hours struck by a clock , 1, 2 , 3, & c .,
up to 12, we get a flat pyramidal arrangement, of
which the base is 12 , and therefore
12 X 13
78 ; or if we have a pile of round in
2

50 X 51
gots with 50 in the bottom , we get
: 1275
2
which is the number in the pile. To those having to
deal with ingots and other cylindrical articles, which
are usually stacked symmetrically , this is a rule
worth remembering .
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Colonial Reader's

Models .

By H. WEITZEL (New South Wales).
N Fig . 1 is given a scale drawing of a model sail
I ing buat. The dimensions of the boat are :
Length on deck , 27 ins. ; length on L.W.L., 23
in . bea m , 6 ins. ; depth , 3 } ins. The line of hull
on L.W.L. is pointed at both ends. The hull is
cut from a solid block of cedar, sides and bottom
are finished } in . thick, the deck is f in . thick, fore
B
С
A
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from a piece of brass of square section ; 4 small
hole is drilled at each end, at right angles to one
another ; two strips of brass are then lightly riveted
on one end and then to boom (see drawing ), a
piece of wire being then inserted in the other end ,
and bent so as to form a staple , which staple is
driven into mast. The fin is made to slide in a slot
atbottom of boatas shown ,there being a stop at one
end to prevent fin from sliding too far back . A lump
of lead is cast on bottom of fin ,of shape shown . The
fin is made to slide out for convenience of carrying .
There is no running rigging to raise or lower the

Detail
of fin

CROSS -SECTIONS OF
HULL.

Beod .
Decka
Beam

Pudry
Gloss

fort hole

SECTION THROUGH PORT
HOLE .
Mast

Boom
B
Aoi
Gooseneckr

A

C

Fig . 1.– DerailS OF MR. H. Weitzel's Model Sailing Boat.
and aft of skylight, and is strengthened at intervals
by beams put across the boat. The skylight is
built up separately of 1 -in , stuff, on a base of z -in .
the base extends
in . forward of mast and } in .
at back of skylight ; the ends are cut to take t - in .
deck at ends, fastened with small copper tacks.
The deck runs right through to outer edge of
hull, and a half-round bead planted on top (see
drawing) ; the base of skylight is reduced to } in .
at outer edge so as to show sa neas the rest of deck .
The port-holes are made as shown ; a slot is
chiselled inside of hull and a piece of glass put in ,
and slot puttied up again . The gooseneck is made

( Scale : fth full size.).

sails, everything being fastened with hooks. I
formerly used running rigging, but found it more
trouble than use . Sails can be taken down without
any trouble when hooks are used .
The boat sails very fast , considering her size,
one man in a dinghy having his work cut out to
keep in touch with it in a good breeze .
Fig. 2 shows a model electric launch , drawn to
scale, dimensions of which are as follows :
Length on deck , 264 ins. ; length on L.W.L., 253
ins. ; beam , 5 ins. ; depth , 3 } ins.
The line of hull on L.W.L. is pointed at both
ends. The hull is cut from a solid block of cedar,
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the sides and bottom being finished 4 in . thick .
The decks are made from galvanised iron , about
28 gauge, and the outside edges of main deck are
turned down about } in . on outside of hull, forming
a band right round the top of hull. The top deck
is made to lift off ; small angle pieces are soldered
under so as to act as guides. Fig . 3 is a larger
cross section of hull. The davits are made
from 16 gauge brass wire, with two brass rings
soldered on at both ends of deck , as shown , which
prevents davit from being moved either up or down,
but leaves it free to turn round . Stanchions are
made from 12 gauge brass wire, filed flat ; the
width above rail is somewhat reduced . The railings
are 24 gauge brass wire, and the rigging is flexible
picture wire. Masts do not pass through deck ;
they are kept in position at bottom by a short piece
of brass tube soldered to the deck .

similar to the one in the beat, and the re
versing switch is fastened to base of car, being
operated by a lever, which is nearly full length of

Fig . 3. - CROSS
SECTION

0
OF HUIL.

loooll

car, the car moving whichever way
the bar is pushed when current is
switched on . The gearing is double
reduction , made from an old clock .
The current passes through wheels
on one side, from thence to brushes
bearing on wheel, through motor and
switch , and back to other rail through
brush and wheels .
The rails in one part pass over the
switch board , the connections being
as shown in Fig. 6 ; when solution in
cells is fresh , three cells are of ample
strength to drive car at full speed .
There are six bichromate.cells pro
vided . The top of carbons are copper
plated , then soldered to a piece of Lrass,
connections being made from there to
terminal on top ; the zinc is soldered
to a brass rod, which passes through
block ( a hole being left in brass
wood
क
holding
carbons), and fastened at top
Fig . 2.--MODEL ELECTRIC LAUNCH . (Scale : } full size .)
by a nut. The zinc is insulated from
carbons by a piece of wood ; the
The motor is series wound , 22 gauge wire on
plates are 4 ins. by 2 } ins. ; the jars are
field and 26 gauge wire on armature , the latter being
jam
jars with the
tops cut off . The case
and 4 -in . Kauri, and a partition
is made from
tripolar, and the bore of tunnel it ins. The pro
is fixed longitudinally in centre of case, the cells
peller has three blades, * in . long and } in . wide.
being placed on one side, and the rails , tram , and
Current is provided by a pocket accumulator.
switchboard & c ., on the other side .
4 -volt i amp.-hour cell.
The speed of boat is four and a half miles to five
miles per hour. A reversing switch is operated
Field
from top deck by an extra lever engaging with
coil
switch proper ( see Fig . 4 for diagram of connec
tions). The arm of switch proper is of wood .
A model electric tramcar is shown in Fig .
The
car is 11 } ins. long, 3f ins. wide, and gauge of rails
24 ins. Base of car is of hickory , it ins, thick ;
Fig . 4. - DIAGRAM OF CONNECTIONS TO REVERSING
a hole is cut through at one end SO as to let
Switch .
motor low enough down for gearing . The top is
The plates are supported by a bridge of 4 -in .
made from zinc, openings cut in for windows, and
partitions run across where shown on drawing ;
by 1 -in . Kauri, and suspended , raised or lowered
by means of flexible wire passing through top of
top edges are turned outwards to take a sliding lid ,
which is made of sheet iron .
case, over small pulleys, on to a drum , which is
turned by a key , and backward motion prevented
The wheels were bought ready -made, while the
axles are made from iron wire, finished as
by a ratchet. Bayonet catches are used for fastening
shown on drawing. The wheels are insulated
the lids by small lock at top ; the lids can thus be
taken off the case ,
from one another, as the rails act as lead and re
turn to current. The bearings are of sheet brass ,
I To he con'inued . )
16 gauge, cut to shape shown, and have two tags
one at each end — bent at right angles to fasten
[We have received a photograph of these models ,
but regret it is not good enough to reproduce.
bearing to base of car ; top of wheels go into
Ed ., M.E. & E.]
base of car a little way. The motor is exactly
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For the Bookshelf .
THE MECHANICAL ENGINEERS' HANDY OFFICE
COMPANION . By Robert Edwards, M.Inst.C.E.
London : Crosby Lockwood & Son. Price 3s.6d .
This is a book of tables and data relating to
mechanical engineering work . A considerable por
tion is devoted to general tables, giving decimal
equivalents, areas circles, and roots of numbers
from 1- tooth to 499, these tables being the chief
feature of the book . Information is given on the pro
perties of timber and stone, and power required to
propel motor cars ; also proportions of steam engine
details. It should be useful to apprentices and
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cartage, day jobbing, prime cost, and cash books,
balance-sheets, contracts, system for small builders,
and foremen's books. It is an excellent little
manual for the jobbing builder, who will find in it
much instruction of value in the proper conduct of
his office. The book on Hoisting Machinery is
equally practical in its way and describes simple
lifting tackle, winches, crabs, cranes, and motive
power for hoisting machinery. Timber, the subject
of the third book , has been treated in many volumes
by other publishers, but the modest price and useful
character of the little manual under notice will, we
think , fully justify its place in this series. Chapters
are given on growth and structure, felling, convert
ing, and buying,measuring, seasoning, defects, pre
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Fig . 5.—MR. WEITZEL'S MODEL ELECTRIC TRAMCAR . (See page 183.)
tsmen
, and is of a convenient size to be car
draugh
Fig . 7. -SECTION OF
WHEEL.
ried in the pocket ; however , it is not a cheap book .
MECHANIC'S MANUALS : Simple Entry Book -keep
serving, and varieties of timber. These manuals
should all meet with a very good reception from
ing for Builders ; Builders' Hoisting Ma
those interested in the building trades .
London : Cassell & Co.,
chinery ; Timber.
Ltd. Price, 6d. each . Postage id .
THE MANUFACTURE OF IRON AND STEEL TUBES.
The above are the first three of a new series of
By Edward C. R. Marks. Manchester : The
Technical Publishing Company, Ltd. Price
Wheel
5s , net.
Contains descriptions, with numerous illustra
Switch
tions, of various methods of making iron and steel
tubes, commencing with Henry Osborn's inven
tion in the year 1812 , the book describes the pro
cesses devised by various inventors, including the
celebrated Mannesmann process , down to the year
1902. The descriptions and drawings are based
upon those given by the various inventors in their
patent specifications relating to the manufacture of
Wheel
iron and steel tubes from the year 1813 to the year
Fig . 6. - DIAGRAM OF CONNECTIONS FOR TRAMCAR .
1903, the dates, specification numbers, years and
names being given. The book should be very use
handbooks issued by the well-known house of
ful to those searching for historical information , to
Messrs. Cassell & Co., Ltd. The volume on Book
inventors engaged in this particular line, or to
keeping deals with account-books, commercial
engineers desiring some knowledge of the way in
terms, time and pay sheets, wages, order transfers,
which iron and steel tubes are made.
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Lessons in

Workshop Practice .

(Continued from

page 129.)

XIII. - Cutting of Square and Angular Holes.
By Chas. W. Cook .
(Continued from page 33.)
N continuation of the above we shall next deal
IN with the “ drafting or punching " method of
forming angular holes, the operations to be
described being those capable of being managed
in an amateur's workshop. As with the filing
method mentioned in the last article, the first step
in the “ drifting ” of an angular hole is the drilling
of a circular one, the diameter of which should be

FIG . 4 .
slightly more than the distance across from one flat
to the opposite one of the projected square or
hexagonal hole , the remarks and illustrations in
the last article referring to the diameters and shapes
of holes applying also to this method of " drifting .'
Probably every worker in metal is aware of the
difficulty of filing out a deep angular hole , and also
the troublesome job shallow holes that have a
bottom to them are to form with the end of a file.
and it is for these, where possible , that the drift
is, without doubt a most useful tool to employ.
Briefly put, drifting or punching is the driving
into a circular hole of a steel punch filed to the same
shape and size as the desired angular hole .
Before using this method it is, however, necessary
to consider the character of the metal in which the
desired hole is required , as some of the metals are
not suitable for this process ; as, for instance, if
the metal was cast iron or delicate brass castings,
in all probability a crack or fracture would be the
result of the punching ; but for wrought and
malleable iron and steel, and , in niany cases , brass,
gunmetal, copper, and zinc, it may with advantage
be employed . Figs. 4 and 5 represent two kinds
of " drifts ” used for cutting square holes, the tools
required for holes or other shapes being different
only in the shape, as, for instance, to cut a hexagonal
hole, the shape of the dr ift ” would , of course,
be hexagonal, and so on .
Fig. 4 is for long or deep holes, the work being

Fig . 5 .
operated on when cold , and is made of tool steel
of square section filed up parallel and smooth . A
number of teeth or serrations are now cut on all
four sides, the cuts being made diagonally , the
effect of this being to preserve the strength of the
cross section and to enable the " drift ” to cut with
The pitch of the teeth may
a shearing action .
range from about 1-16th in , and about 1-16th in .
deep for very fine work , increasing in proportion
to the size of the ' drift ” and the quality of the
A fine pitched tool cuts the smoothest
work .
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hole, and is usually employed for finishing. The
tool should be tapered off at the head to allow for
swelling from the hammer blows, this “ drift "
being intended to pass clear through the hole, and
should then be hardened and tempered to a brown
purple all over ; and when using, care should be
taken to strike it vertically, plenty of oil being em
ployed ; and after it has been driven in a little
way, it should be driven out again from the under
side with a piece of brass rod (not by tapping it
sideways), and any surplus metal that may be in
the hole removed , repeating this operation until
it is driven through .
To obtain the best results with these tools it is
necessary to observe the following precautions :
To strike them , fair and true, and not on the edge
or sideways ; to evenly temper them all over to
not much above a blue,” and not to give them too
much work to do, it being better to employ twɔ
" drifts ” for particular work - one for roughing
out, and the other for finishing, rather than to
attempt to remove the whole of the metal at one
operation , these tools not being intended to re
move much metal, but to cut clean straight holes,
and for this purpose they are better adapted than
any other tool the writer is acquainted with .
For many jobs, such as the angular holes in

Fig . 6 .
tap wrenches, box spanners, chuck keys, & c ., a
much rougher tool may be employed , as the follow
ing method by which I have made many box
spanners , and chuck keys, will show . For the pur
pose of explanation ,we will suppose that a chuck
key is wanted for a 6 -in . self-centreing chuck , and
to make it we must first make the “ drift to cut
the square hole . Fig . 5 represents this “ drift,"
which is made from a piece of tool steel of the same
shape and size as the screw -head the key is to fit,
its length being about 2 ins., and it is slightly tapered
at the point to enable it to enter the hole, and then
hardened and tempered , when it is ready for use.
For the key we must select a piece of mild steel
shafting i in . diameter by 3 } ins. long, and centre
it at both ends, after which we drill up one end a
7-16th -in . circular hole fin . deep . This, the drilled
end , is next placed in the fire , and heated to a good
red , and quickly transferred to the vice and tightly
held by the unheated part, then, holding the drift
in a pair of pliers , smartly drive it into the circula
r
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hole to the required depth . One heat should be
sufficient, and a few light taps on the sides of the
“ drift ” will enable it to be withdrawn , when , if
the job has been properly managed , the hole will
require no further attention . The piece is next
held between the lathe centres and turned as shown
at Fig . 5, after which a hole is drilled through the
top end , and a piece of z -in . silver steel driven
tightly into it. The next and last operation is to
case harden the squared end , which is managed by
heating that end to a good red heat and well rubbing
in with a piece of stick , both inside and outside
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Emmingon

exactly the same place. While screwed up in
place in the holder the larger diameter D was filed
to exactly the same size and shape of the required
rectangular hole , the two long sides of the rectangle
being made parallel with the two flats on holder ,
the small diameter ( serving as a guide for the
filing of these two long sides . After these two
sides were filed , the other two sides remained to be
done, and it was to facilitate this and ensure that
the rectangle should be filed concentric that the
diameter when turning was made the distance
across the two opposite corners of rectangle , be
cause if ,as was done, the two short sides
were filed square with the two long sides ,
and until the circular part was not just
filed out the tool could not get out of
centre. It was now taken out of the
holder and carefully hardened and tem
pered by holding it in a piece of coke
having a hole scooped out in it and heat
ing with a blow -pipe to a red heat, and
dipping it vertically in water, afterwards
tempering to a purple by holding over a
fine jet from the blowpipe. The holder,
after the tool had again been fixed
in it was tightly bolted down in the
slide-rest, the centre of the tool coinciding with the
lathe centre. The wheel, held on a mandrel, on
the end of which a carrier was fixed and secured
to the driving chuck to prevent the wheel from
moving independently of the division plate, was
moved round so that each circular hole in turn
was brought opposite the tool which by means of
the cross slide or surfacing screw , was forced into
the hole and out again , cutting in one operation
without any further attention a clean and sharp
hole , all that was necessary to finish the job being

0

B
A

Fig . 8 .

Fig . 9 .
the hole, some finely powdered yellow prussiate
of potash , afterwards cooling in water and polish
ing up , and thekey is finished.
Another method of forming angular holes is the
following one, which I have used recently to form
considerably over 2,000 of the shape shown at Fig .
7. A number of brass wheels were required of
about 4 ins. diameter, each wheel having two circles
of rectangular holes cut in it , absolutely equi
distant of each other, as shown in Fig . 7, the illus
tration representing a piece of the face of a wheel,
The wheels were fixed on a mandrel between the
centres of the lathe, and by means of the over
head and drilling spindle, using the division plate
for spacing, circular holes were first accurately
drilled round the face of each wheel, the diameter .
of these holes being the smallest measurement of
rectangular hole.
After the holes were drilled , the next step was to
convert them into rectangular ones, and to effect
this, the drifting or punching method was decided
upon as being the only practicable one for the
purpose . It was necessary to devise some kind of
a tool by means of which the shape would be
punched clean and sharp , the pitch being preserved
and each hole being exactly alike, and at Fig. 8
is shown the tool thatwas made and which did the
job .
A is a piece of brass or gunmetal turned and bored
true and two opposite flats filed on it parallel with
each other and with the hole, which we will call the
" holder."
B is a piece of silver steel turned a dead fit to the
hole and at the other end as shown, the small
diameter C being the smallest measurement of
rectangular hole and fitting the circular holes
drilled in the wheel, and the larger diameter D the
measurement across the two opposite corners or
the largest measurement of rectangular hole . The
steel piece B was now fitted to the holder and a hole
drilled and tapped for a pinching screw , the point
of the screw fitting into a countersink drilled in the
steel, this being to ensure that the steel piece after
being removed from the holder is returned to

O

FIG . 10 .

a light cut over the tops of the holes. The fore
going has since been adapted for punching holes of
shapes other than round, in flat brass plates , which
were affixed to the faceplate of lathe, the little
punching tools easily standing up for six hundred
holes.
The last method of cutting angular holes , viz .,
drilling by machine, is one that so far has not been
very extensively employed , although machines are
in use for this purpose, the writer some years ago
having had charge of one which turned out some
really excellent work, but probably owing to their
initial cost and complicated parts their employ
ment has not been very general, and from the
small worker's point of view they are, of course ,
out of the question .
However, something in this direction is quite
possible and practicable in a small workshop with
quite the ordinary tools and fixtures as the follow

ing will show , and is of interest apart from any
practical value it possesses. The method to be
described has been used by the writer for cutting
the square holes in hand wheels, and discs, numbers
of the latter having been squared in this way. It
will at first sight
ly seem to be impossible
to drill a square hole , but everybody at some time
or other when drilling a circular hole with a flat
drill, has managed to produce a hole that was any

ооооо
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FIG . 7 .

FIG . 11.
of tool or silver steel turned and filed to the shape
shown at Fig . 11. The tool, as will be seen , is
triangular in shape, each side of the triangle being
the same size as any one side of the proposed
square, in this case
in ., consequently it must be
turned large enough to form this triangle, the
diameter for a } in . triangle being about 19-32nds
in . After filing to shape and forming the cutting
edges on the end , the tool is hardened , and tem
pered to a dark brown at the end or point, leaving
the rest of the triangle a little softer.
Nextmake the template , or guide, which is a piece
of steel plate or case-pardened iron , or may be an
old flat file about fin . thick (Fig . 10 ), which is
softened, bent and drilled } in . and the shape filed
ng har
out, the walls of the hole afterwards
dened .
The hand wheel is now fixed down on the table,
and a } in , circular hole drilled through it, if any .

o

thing but round , in fact the hole has on that
occasion been an undesirable angular one, due to
a variety of reasons, the chief of which are, a long
drill , having in consequence of its length a certain
amount of spring, and a small amount of slackness ,
more pronounced in some inachines than others,
that will be found in every drilling machine spindle ,
and it is just these factors that suitably harnessed ,
as it were, enable us to drill angular holes with a
revolving drill. The method may be adapted for
use in the drilling machine, drill brace, and in the
lathe and may be briefly described as, a circular
hole drilled in the work to be squared ,over which
is affixed a template or guide having cut in it a hole
of the desired size and shape and through which a
drill of special shape revolves.
To better explain the process we will suppose
that we wish to bore a t-in . square hole in a hand
wheel using the drilling machine for the purpose.
The first step is to make the drill which is a piece

thing slightly less than 4 in ., and the template
firmly fixed over it, so that the hole in template is
directly over and in line with the hole in wheel.
The drill is now rotated and by feeding lightly down
into the hand wheel through the template, it is
compelled to work out the circular hole into a
square one,
Square holes can also be drilled in the lathe
either by bolting the work and the template to the
faceplate or angleplate and rotating the drill in the
driiling spindle driven from the overhead , or by
rotating the work and holding the drill stationary
against the “ poppit ” head or dead centre of lathe,
or by holding the work in the chuck to which is
also screwed the template which in this case is bent
like Fig . 13, also rotating the work and holding
the drill stationary against the dead centre .
The following is a wrinkle I once employed to
square a number of holes in some circular brass
castings. Fig. 11 is the casting which was turned
and bored circular as before described . Fig . 12 is
a piece of mild steel rod turned , bored and filed out
square as shown , and a hole drilled and tapped
for a pinching screw . This iron fitting was case
hardened at the square hole and fitted a tight fit

FIG . 12 .

FIG . 13

on the ends of piece, Fig. 11. After the circular hole
was drilled , each piece was drilled out square with
a triangular drill, the fitting (Fig. 12) being the
template, in the way previously described - a very
satisfactory job being the result .
In conclusion , it must be understood that these
drills will not remove a lot of metal, consequently
it is necessary to always drill a circular hole before
using the triangular drill, which should be fed
slowly, and also the template should be fixed as
near as possible to the face of the circular hole.
Other angular holes are possible by this method ,
varying the shape of drill, and hole in template,
but these the writer leaves to the ingenuity of those
model engineers who are interested .
The next article of the series will deal with
grindstones and emery wheels.
( To be continued .)
AN EMINENT ENGINEER. - Mr. William Adams,
M.I.C.E., who died recently at his residence at
Putney in his eighty - first year, did much to bring
the modern type of railway locomotive to its present
perfection . In the course of a brilliant career , he
was locomotive superintendent to the North Lon
don , the Great Eastern , and finally the South
Western Railways. He was, perhaps, the first
engineer to produce an engine that could cope with
the requirements of suburban traffic - i.e., starting
and stopping with great rapidity . The type he
designed for the North London Railway in 1868 has
since served as a model for locomotives of this class ,
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Practical Letters from

our

Readers .
(The Editor invitas readers to make use of this column for the full
discussion of matters of practical and mutual interest. Letters
may bo signed with a nom -de-plume if desired, but the full
name and address of the sendei MUST invariably be attached
though not necessarily intended for publication .]
A Horizontal Engine and Vertical Boiler.
TO THE EDITOR OF The Model Engineer.
DEAR SIR ,—I send you photographs of a hori
zontal"engine, 3 -in . bore, 4 - in . stroke. The boiler
I. purchased, but the engine, with the exception of
cylinder and flywheel, which I had before I got a
lathe, is entirely my own work . The engine is
fixed to a wooden framework, which is a box with
removable ends ; this raises the engine to a con
venient height, and when the box is filled with stones
it makes a solid foundation .
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engine has not yet been coupled up to any work
but should run a screw -cutting lathe very easily .
The boiler is lagged with wood and about an inch of
hair felt, and is set to blow at 80 lbs. ; it does not
heat a room up too much owing to the lagging.
The engine runs very quietly and if the governor
is disconnected it runs at a very high speed . The
pump valves are, I think, original ; the stem is
round and hollow , and the water comes up the
inside and out at openings cut just under the seat
of the valve. The pump is very efficient ; the
plunger is of the trunk type. I, or my friendsmade
all the patterns, and I have done all the fitting. Yours truly .
Melrose.
T. R. U. CURLE .
Energy Losses in Electric Motors.
To The EDITOR OF The Model Engineer.
DEAR SIR , -In connection with the article on

FIG . 1.- MR. T. R. U. CURLE's MODEL HORIZONTAL ENGINE AND VERTICAL BOILER .
The governor is my own design and can be set
to run the engine at anything from 300 to 800
revolutions with 60 lbs. of steam by adjusting the
locknuts that compress the spiral spring.
The
pulley is mahogany built up. The cylinder is lagged
with asbestos and sheet brass. The crank-shaft is
14 ins. by if ins. at bearings ; it is turned from a
solid forging. The pump is 1 -in . bore by 9-16ths
stroke, and is rather too big for the engine. The
piston rings are gunmetal and give satisfaction ;
the "slide-valve is of the ordinary D. type. The

the
Energy Losses in Electric Motors," which
appeared in the issue for August 11th , I should
have stated that the CⓇR loss may also be reduced
by using material of low specific resistance for the
windings (such as copper wire , say, in preference
to iron wire), as well as by reducing the current
to be carried . The loss, of course , depends only
on the first power of the resistance, but on the
second power of the current. - Yours truly ,
FRANCIS J. Kean .
Forest Gate .
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Queries and Replies .
(12,285] Dynamo Failure. W. A. G. (High Wycombe)
writes : I havemade the small dynamo (10 watts) described in your
handbook , " Small Dynamos and Motors," but fail to get it to work .
I will give you full details of same and see ifyou could not then tell
mewhat might be the cause of failure. If I brought same to your
offices could you examine while I was there, or tell me where
to get same examined ? The field -magnet is made exactly to size,
armature bored 1 5-16ths bare , soft cast- iron , wound as per sketch
with a little more than 1 lb. of wire, sample enclosed. Armature
wound with it ozs. of same wire ten turns of wire in each slot,
length 4 ft. 6 ins., all wires same length connected up as shown
in sketch (not repoduced). The brushes were made as enclosed
sample, I set same as in sketch (pot reproduced ). Was that right ?
Should brushes be thick enough to overlap insulation in com
mutator and touch two segments of commutator at once for a short
time only as I saw a motor the other day that the brushes were
wide enough to touch three segments at once. The bearing surface

FIG . 2.- ANOTHER VIEW OF MR. CURLE'S ENGINE
AND BOILER .
of mine was about 1-32nd in . An electrician tested dynamo for
meand could not find any leakage . It would notwork as a dynamo.
When tried as a motor it worked very slow and with a terrib.e jurk
and brushes sparked violently .
If your machine will run well as a motor it will work as a dynamo,
provided you can get it to excite itself, which is not always easy
with very small machines A shunt wound machine to work as
dynamo must be driven in the same direction of rotation as that in
which it runs as a motor. Regarding the armature - if the position
of brushes is correct, then it s probable that you have not wound
or connected the coils in the correctmanner, which would account
for the jerky running ; but this may be due to the brushes not
being in the correct position , which must be found by trial. We
cannot determine from your description if the armature has been
wound correctly, but it appears to be all right; however, the correct
method is so clearly shown in Fig . 42 of the handbook that you
should be able to determine this for yourself. Roferring to this
figure , you first of all wind coil No. 1, then miss a slot and wind
No. 2, then miss a slot and wind No. 3, then miss a slot and wind,
NO 4 ; the missed s.ots become filled as you proceed with the
winding. The connecting up is done the last thing. The beginning
ent of each coil is joined to the finishing end of the previous one
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All coils must be wound in the same direction . The brushes should
each press on two sections of the commutator for a brief period
when passing from one section to the next. We advise you to try
the machine again as a inotor shifting the position of the brushes
by means of the rocker until you find the best position If it then
fails to run as a motor, you must go through your armature con
nections and windings aga.n to see if there is anything wrong If
you get the machine to run well as a motor but cannot get it to
excite as a dynamo, we recommend you to re-wind the armature
with No. 25 single silk covered copper wire getting on as much as
possible . If you do not succeed write to us again .
(12,367 ] Telephones, Sac -Leclanches and Motors. R.A.
W. (Sutton ) writes : (1) What is the best form of transmitter for
telephone stations ? (2) There is a soft core inside the carbon
pencils which I obtained from Whitney ; what is it for ? (3 ) Win
crushed carbon plates do instead of granules ? (4) What is the
best position for a 3-pencil microphone ? (5) What is the best
diaphragin for a 3 -pencil microphone ? Sac-Leclanches : (1) I
tried one more cell in series, as you suggested ; the lightworked very
satisfactorily for several nights. Soon, however, the crystallisation
on the three old calls increased , and the lamp scarcely gave the
full light for one minute ; it began to go down almost the instant
it was switched on . So I unsealed the cells and cleaned them as
much as possible , but this made no difference. Next I put fresh
sacking on , but then the filament of the lamp only just got red -hot.
The sacking is not as tight as before. Would this make any differ
ence ? What ought I to do to the cells ? (2) Is a “ granular
of the
eell " the same as a Leclanché, except that the contents
sacking are granular instead of powder ? (3) Which is the best
cell for my purpose ? Bichromates are useless, as the light must
always be ready without lowering zincs . Motor : (I ) I have a
small electric motor of the “ Don " type ; it has a tri-polar armature
-magnet
and single coil field -magnets . As near as I can tell the fieldarmat
ure
coil is wound with about No. 16 B.W.G. wire, and the
with about No. 30. Why won't it work as a dynamo? I havc
tried connecting it in series and shunt, but it only just deflects a
galvanometer needle . (2) If it requires rewinding , what gauge
wire should be used ? (3) What would be its probable output ?
(4) What power would be required to drive it ? (It works very
well as a motor).
Telephone : (1) Some form of granular transmitter . (2) Cored
carbons are usually used for the positive carbons of electric arc
lamps, the soft core assisting the current to form the crater in a
central position. (3) You can try them but we think you will find
them too hard. (4 and 5) See our handbook on " Telephones and
Microphones," price 6d. Motor : ( 1, 2 and 3) It is doubtful if you
will be able to get this machine to work as a dynamo, but you do
not give sufficient particulars as to sizes, & c., for us to judge
properly. The present winding is unsuitable ; if rewound with
No. 26 gauge s.s.c. copper wire on the armature, and No. 24 s.c.c.
copper wire on the field , connected in shunt, you might be able to
light a small lamp. (4) We cannot say exactly, possibly about
1-30 h.-p. Sac Leclanches : ( 1) The cells should be recharged with
fresh material throughout, the sacking merely holds the depolarising
material against the carbon plate , and , unless the meshes are much
closer, fresh sacking or the re-wrapping of the old should not make
any differenc.; themore open themeshes are the better. Leclanche
cells cannotbe expected to light a lamp for more than a few seconds
at a time ; they are only suitable for intermittent use such as to
see the time by a watch . ( 2) A granular cell implies one in which
small pieces of material are used . ( 3) Why not use accumulators ;
we know ofno other battery suitable for lighting a small lamp except
the bichromate pattern.
( 12,34 ? ] Effect of Resistance in Lamp Circuits. J. K.
(Glasgow ) writes : I have recently had a discussion with a friend
who is an apprentice electrician . He was explaining a new device
for making the filament in incandescent lamps glow red when the
bright light was not required . He explained that this was effected
by putting in resistance . The point under discussion was this :
He said some people used this appliance thinking they were saving
and he stated that as much current was being used when the
resistance was in and the filament red , as when there is no extra
resistance in and the bright white light given . I am not quite
clear on the point myself, but as far as I can learn from Ohm's
Law , the greater the resistance the less the current. Ca yo
n snchu
please explain this apparatus ? It seems rather strange that
a thing should be used if it is not economical.
Your friend is mistaken in his conclusion ; the brightness of the
filament depends upon the amount of current passing through it,
and if you place a resistance in circuit with it, by Ohm's Law
current and, therefore, effect a saving
R ' you will reduce the
in the amount of electrical energy taken from the mains. The
current in a circuit is of the same value in all parts of that circuit ;
therefore, the amount of current flowing through the resistance
will be the same as that flowing through the lamp filament. The
energy taken from the mains will, however , not be all expended
in heating the filarnent, a certain portion of it will be wasted in
beating the resistance, but there will be a saving in cost of rur
ning the lamp dull over the cost of running it at full brightness .
Your friend probably has in his mind the fact that all the energy
taken from the main ; js not usefully employed in heating the
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Query NO12072
CASTINGS FOR SMALL DYNAMO.

particulars. You will have great difficulty in finding a firm who
will do more than teach you one branch of their work unless
you go as a pupil. Messrs. W.H. Alleu & Co., of Queen's Engi
neering Works, Bedford, are giving special facilities for pupils to
acquire theoretical as well as practical knowledge. You might
also take a course at a Correspondence School such as the American
School of Correspondence for Engineers, which advertised in this
journal a while back , or write to Prof. Jamieson , 16, Rosslyn
Terrace, Kelvinside, Glasgow , for particulars of
system of
tuition .
( 12,381] Windings for 150 -watt Manchester Dynamo. R.
A. L. (Salisbury ) writes : Will you kindly assist me by yonr advice
as to the following. I intend making two machines of the Man
chester type to the 150 -watt scale, wrought iron cores and drum
armatures 3 ins. by 3 ins. One is to run as a motor on a 210-volt
circuit, and the other as a dynamo giving about 20 volts 5 amps.;
machines to be coupled together. Please tell me the correct wind .
ings for both machines .
For the dynamo thewinding given on page so of" Small Dynamos
and Motors " for this size machine to give 30 volts 5 amps. will do
viz., No. 20 gauge for the armature and 21 gauge for the fields ; it
simply means that the machine will run at a lower speed . For the
motor, wind the armature with No. 28 D.s.c. copper wire, and the
field -magnet with 6 lbs. No. 30 gauge s.c.c. copper wire connected
in shunt. If the machines are to be direct-coupled together you
will probably find some adjustment of the windings necessary to
get the speed of each the same, but you will have to find this out
when the machines are both wound. We suggest that you drive
the dynamo from the motor by means of a belt for the preliminary
trials so as to find out the speeds at which the machines run. You
should save,at least, half the cost of currentby using these machines
instead of a resistance.
(10,935) Battery for Charging Secondary Cells ; Three
wire Distribution System . C. H. S. (Brook Green ) writes : What
battery would be best for the following requirements ? -To charge
a 4 -volt 2 amp.-hour accumulator. It must not be heavy or take
up much room , and should be fairly cheap . The use of much acid
of any sort is impossible . It would only be required to charge
the accumulator once a week for about seven weeks. Please state
where a description of such a cell is to be found. Why does each
consumer on a three-wire distributing system only get half the
voltage that the outer cables are at ? I know how the consumer
is connected up, but fail to see how this halves the voltage.
(1 ) A battery of fairly large Daniell cells would be the best to
employ ; five quart-size cells joined in series and regulated to give
a low current, not more than j amp., would last for aboutfifty hours
of charging, probably the charging rate for your cell is about 4 amp.
The Daniell cell consists of a copper plate immersed in a solution
of sulphate of copper enclosed in a porous pot which is contained
in an outer vessel in which is a zinc plate immersed in diluted
sulphuric acid . A description of such a cell is given in THE MODEL
ENGINEER handbook on " Electric Batteries," price 6d ., which
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what capacity this dynamo would have, volts and amps. ?
(4) Would the field coils be connected up the same as in Fig . 4 ,
page 14, “ Small Dynamos and Motors " ?
( 1) Field -magnet to be wound with about # lb. No. 21 gauge
s.c.c. copper wire on each coil. ( 2) Armature to be wound with
No. 25 D.s.c. copper wire, to be toothed drum pattern having
eight slots and eight coils wound, two in each slot, as in Fig . 43 of
* Small Dynamos and Motors " ; commutator to have eight sec
tions ; fields all connected in series and in shunt to brushes. About
5 Ozs. wire will be required for armature. (4) No ; windings and
connections must be as in Fig. 3, page 13 . (3) You may expect
about 10 volts 3 amps. at about 3,000 revolutions per minute. The
yokes are deficient in iron .
[[12,342] Apprenticeship. EI H. (New Brompton ) writes :
I am an engine-fitter's apprentice in Chatham Dockyard. I have
served two years out of a required six , my age being 18 . I now
find the Dockyard does not offer such facilities for learning the
trade as the prospectus put forth . The majority of apprentices
do not rise above the ordinary mechanic, and there is no chance
in this district of obtaining a theoretical training. Would going as
a premium apprentice in some private firm in London give me a
chance of good tuition , or would my age be against me in starting
again , or what course would it be best for me to adopt ? Accept
my apoiogy for introducing again the subject of “ Apprenticeship .”
Unless you have influence, your prospects of rising from the
position of an ordinary mechanic will depend upon your own
exertions no matter where you serve your apprenticeship. It is
doubtful if any good London firm will take you into their works
except as a pupil at a very high rate of premium or as an improver
at low wages without any premium , in which case you would have
to pick up knowledge in the best way you could . By coming to
London you have an advantage in being able to obtain good in
struction in theory by evening classes We advise you to try
Fnd make up your mind as to the class of work you prefer, that is ,
marine, locomotive, gun or machine making, & c ., and stick to it
If you are not comfortable in your present employ, you could
correspond with some firm in London who are engaged in the class
of work which you desire to engage in . If you decide to finish
your time at your present employment, you could at the end obtain
á stiuation as an improver with several firms spending about six
months with each so as to accumulate experience, during this time
you could continue to work up your theoreticalknowledge by study
at evening classes. Messrs. Yarrow & Co., the torpedo boat
builders of Poplar, give special facilities to apprentices, but you
would have to wait for a vacancy and also prove yourself to have
sufficient abaility to satisfy them ; you could write to them for
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filament if you use a resistance in series with it . The dimming is
sometimes effected by switching a sucond lamp in series with the
first.
( 12,072) Consequent Pole DynamofWindings. W. A. T.
(Colchester ) writes : I decided to make an " undertype ” dynamo
to give out 30 watts 10 volts at 3 amps. Lately I have found a
set of castings of the four-coil type, a sketch of which I enclose.
My castings being of rather different proportions to yours in your
handbook , I should be greatly obliged if you would answer the
following questions : (1) What size and amount of wire shall I use
for field windings ? I should like it to be shunt-wound. (2) What
size wire and amount shall I use for armature ? ( 3) Would you say

Generators
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Query. No 10935
DIAGRAM OF THREE -WIRE SYSTEM .
also contains useful information on the subject generally. (2) In
the three-wire system of electric distribution the consumers are
connected between the outer wires and the middle wire which is
maintained at a potential difference exactly half that between the
outer wires ; each consumer is practically in series with another
consumer, but, the middle wire being connected to the generators ,
if all the consumers on one side were switched off those on the
other side would simply receive the voltage which is being main tained by the generators between that outer and the middle wire.
Perhaps the sketch will explain . A are the consumers still on ;
B are the consumers switched off.
(12,376 ) To Find Output of a Dynamo. A. D. B. (Leigh )
writes : I have a small dynamo (somewhere about 100-120 watts)
which I made several years ago, but having lost the drawings I
am unable to give particulars as to amount and size of wire, & c.,
and I want to find out what this dynamo is capable of doing.
Would it be right if I ran it at, say, 1,500 revolutions per minute,
and put an ammeter and voltmeter in the circuit with somelamps ?
Can I get at the amount of amps. and volts the dynamo will give,
at a certain speed , by this method ? I should be glad if you
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would let meknow if this would be right and also the correct way
of connecting up. I want to use the dynamo for charging motor.
car accumulators,
Yes, you can ascertain the outputby the means suggested . Run
your dynamo at about 1,500 to 2,000 revolutions per minute and
try what voltage it will give by means of a voltmeter or a lamp,
using those for a higher voltage rather than lower than you expect
to obtain ; or if too uncertain , start with a low speed and gradually
increase it so as to avoid burning out your lampor voltmeter .
With only a voltmeter or a single lamp you will obtain a much
higher voltage than if the machine was fully loaded , perhaps 30
per cent, higher . You can form a good idea of what output to
expect by ascertaining the gauges of wire with which the machine
is wound. An article on this subject will shortly appear in THE
MODEL ENGINEER meanwhile you will find a great deal of useful
information in our handbook on “ Small Dynamos and Motors,"
price 6d . For charging accumulators the machine must be shunt.
connected .
(12,144] Model O.N.R. 8 ft. Single Locomotive. J. G. D.
(Bridlington ) writes : I should be glad if you could, through the
columns of THE MODEL ENGINEER , advise me as to the probable
success of a model locomotive as follows, as I have a quantity
of rails and rolling stock to the scale. The gauge of my railway
is 2 15-16ths in . (or fin . scale ), and I am anxious to build a model
G.N.R. 1007 (8 ft. single) locomotive . I have a pair of it-in . by
3-in. slide-valve cylinders which I should like to utilise, but as the
largest size of boiler I can possibly get in is only 12 ins. long (in
cluding firebox ) by 21 ins. diameter of barrel, I am somewhat in
doubt as to its efficiency n making enough steam to supply the
above cylinders, even though I should be satisfied with a moderate
speed .
We doubt whether you will be able to make a perfect success of
the engine if you use the -in . bore cylinders. However, with a
tairly high superheat your engine will not be a failure in the usual
sense of the word. Of course, to obtain the best results from a
superheater where methylated spirit firing is employed , you had
better adopt a water-tube boiler. The coil can then be made to
pass through the name of the lamp (see pages 28 and 218 of “ The
Model Locomotive " which you say you possess. A water- tube
boiler also allows the treatment shown in the design for a model
single express locomotive contained in the above-named book (see
page 260) and , therefore, you may use a 24-in. or even 27- in . outer
shell with a 1} or 2-in . inner barrel for the boiler with four or five
water tubes. The flame superheater should be made of 1 or
5-16th in . tube. Engines of the G.N.R. 8 ft. single type are
amongst the few prototypes that really require an increased rail
gauge to allow of the boiler to be kept to scale in its outside
dimensions , especially when small models are attempted (see
we
Chapter I of the “ Model Locomotive." This being the case,The
strongly advise you to adopt the usual gauge of 34 ins.
increase in the width of the engine will not be detected by the most
experienced eye unless he is assisted by a rule . The boiler barrel
and inner tubes may be made slightly larger in diameter and the
engine will have a better chance of success and the large cylinders
may be retained without so much fear of failure through shortness
of steam .
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plays so important a part, and we can recommend these wheels to
the consideration of those who are building, or thinking of build
ing,models of road locomotives.
Change of Address .
Bowen & Olery inform us that they have taken over new
Greenwich , All letters after the
premises at No. 5, Nelson Steret,
end of this month should be addressed to them as above .
Address Waated .
Geo Goodman & Co., engineers, Bath , would like to have the
ad Tress of M :. NoelMartin , that they may deliver his order.
New

Catalogues and Lists.

The General Electric Co., Ltd., 7, Queen Victoria Street,
London , E.C., have sent us an illustrated catalogue of their " secret
service " system of intercommunication telephones, which em
bodies such improvements as to prevent any overhearing, and all
chances of cross talking are disposed of. We bave also received a
leaflet announcing a reduction in prices of their switch and cut-out
boards.

The News of the Trade .
( The Editor will be pleased to receive for review under this heading,
samples and particulars of new tools, apparatus, and materials
for amateur use. It must be understood that these reviews are
free expressions of Editorial opinion , no payment of any kind
being required or accepted . The Editor reserves the right to
criticise or commend according to the merits of the goods sub
mitted , or to abstain from inserting a review in any case where
the goods are not of sufficient interest to his readers.]
• Reviews distinguished by the asterisk have been based on actual
Editorial inspection of the goods noticed.
* Wheels for Model Traction Engines.
From time to time we have described in our columns various
methods of making up wheels for model traction engines, but,
broadly speaking, the recommendations have been either to adopt
very ordinary looking imitations or to copy, in a more or less degree,
the construction which is practically the standard to road locomotive
practic ', the latter, of course , involving an immense amount of
Labour in the building up of innumerable pieces. To preserve all
the distinciive features of a traction engine wheel in themodel and
at the same time, to allow of the time and labour expended upon
them to be reduced to a minimum , Mr. J. A. Barker , of 44, Norfolk
Road, Seven Kings, Essex, is now supplying one-piece castings
( in gunmetal) for whe,ls, as depicted in the accompanying photo
graph . The sample which has been sent to us for inspection is
clean and sound , needing only boring and turning to complete, and
altogether is a clever example of the founder's art . Two sizes are
stocked - 41 ins. (leading) and 77 ins. (driving) respectively, the set
of four costing 30s. Of course, such wheels should prove much
stronger than the av.rage built-up variety in which soft solder

MR . J. A. BARKER'S MODEL TRACTION ENGINE
WHEEL.
Percy Pitman , Bosbury, Leadbury, Herefordshire.--We have
received leaflets, illustrating and describing Pitman's governor for
Pelton wheels : also of their 50 brake horse-power Multiple-nozzle
Pelton water-wheel. Leaflets sent to readers of the M.E. upon
application .
Ashton Lumb, Lower Rough Head , Hebden Bridge, Yorkshire .
-A pri.e list of armature stampings hasbeen forwarded to us from
this firm , and will be sentto readers of this Journal upon application .
John Spencer, Ltd., Globe Tube and Engineering Works,Wed.
nesbury , Staffs . - We have to band, an illustrated catalogue com
prising, amongst other things, tubes and fittings for gas, stram ,
boiler tubes and accessories, weldless
water and other purposes,
steel tubes for motor cars, cycles, & c., steam cocks and valves,
and general boiler accessories, brass water and gas fittings, tools, & c.
The catalogue includes also tables of standard weights sizes, and
gauges ofiron and steel tubes,Whitworth standard screwing threads,
decimal equivalents, weights of wrought iron tubes, round iron,
and weights andmeasures equivalents. List sent post free to readers
of this Journal.
The Crypto Electrical Co., 3, Tyer's Gateway, Bermondsey
Street, SE., have sent us a leaflet descriptive of their crypto alter
nate-currentmotor,well fitted for domesti, and factoryapplications.
Newman & Guardia , Ltd., 90 and 92, Shaftesbury Avenue,
London , W., send us their catalogue of cameras and lenses supplied
by them , including also reproductions of specimen photographs
taken by the same.
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The Editor's Page .
E are receiving a very satisfactory response
WEto the offer now open in connection with
our Gauge Competition , and it is pleasing
to us to be brought so closely in touch by this
means with what our readers are doing. While
most of the entries are quite up to our standard of
quality for publication in our pages, there are'
however, some which fall short, either through
weakness in the photograph or description, or in
the interest attaching to the article described ; and
in these cases we regret to have to exclude the
senders from an award . The fact that an award is
not given must not always be taken to mean that
the particular piece of work described is not a
creditable production from the sender's point of
view , and we hope, therefore, that those who may
have failed on this or some previous occasion will not
lose heart, but will ut some future time make
another effort to be placed on the winning list .
Answers to Correspondents.

“ READER ” (Swinton ).- We cannot give you par
ticulars for a boiler for your engine on the vague
particulars you send us. We suggest that you
consult our 6d. Handbook “ Model Boiler Mak
ing,” which contains a number of designs for
boilers and full instructions for making same.
C. EDWARDS. — Kindly send us your address, as it
is not on the back of your contribution , which
will be used as soon as space permits.
H , L. (Liverpool).-— The Liverpool Castings Com
pany, 5 , Church Lane, Liverpool ; or Messrs.
Bassett-Lowke & Co., Northampton .
J. A. H. (Loughborough ).-- Working drawings of the
N.E.R. 6 -coupled express locom tives were pub
lished in Engineering for March 9th , 1900 .
F. LEE. - A “ buzzer " is practically an electric bell
without the gong .
C. A. M. (Johannesburg ).- -Machine is abort 60
watt size, but fields have far too little wire on
them . Probably 2 lbs. would be needed . The
articles are, you will see, being continued .
G. C. (Mile End ).— Yes, you may work the boiler
at 30 lbs. pressure with safety .
J. M. (Peckham ).- An t- in , scale model steam loco
motive, of course, can be made, but will not be
a practicable working steam engine.
W. G. (Hornsey).- See our handbooks “ Model
Steamer Building
and Machinery for Model
Steamers," obtained at this office.
J. D. (Wingate).- Any good oil or colour stores will
supply a suitable lacquerer at a few pence per pint.
A. C. M. ( Bedford ).- We are in difficulties as to the
best answei to your enquiries. Everything de
pends upon the available resources and your
skill. If you have a lathe we would suggest
candlesticks, knife rests, and other useful orna
ments, & c ., in brass or copper. You might make
an electric engraving machine and have this work
ing at the bazaar,
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A. P. (Aberdeen ).— The boiler will work very well,
more especially if you give a greater inclination
to the water tubes , Use 4-in . sloping flue tubes .
There is enough furnace room if a flat lamp is
employed .
J. K. (Nottingham ).— The Electrical Trades Union
(A. Ewer, secretary), Club. Union Buildings,
Clerkenwell Road , London , E.C. This IS a
society for Wiremen and Electrical Trade Workers.
P. P. S. (Tadworth ).- Excellent castings for the
model undertype engine can be obtained of Mr.
J. Mackenzie, 17 , Benson Avenue, East Ham .
We hope to continue the articles shortly .
A. L. (Nottingham ).— The centre evidently warped
in the hardening . This is a common occurrence.
The work should be dropped into the quenching
water end on , not sideways. The best way to
ensure accuracy is to grind the centre whilst it
is hard , in the live headstock with a grinding
spindle held in the rest . See the issue of August
18th , 1904 .
Notices .
The Editor invites correspondence and original contributions on
all amateur mechanical and electrical subjects. Matter intended
for publication should be clearly written on one side of the paper
only, and should invariably bear the sender's nameand address. It
should be distinctly stated , when sending contributions, whether
remuneration is expected or not, and all MSS . should be accom
panied by a stamped addressed envelope for return in the event of
rejection. Readers desiring to see the Editor personally can only do
so by making an appointment in advance.
This journal will be sent post free to any address for 135. Der
annum , payable in advance . Remittances should bemadeby Posta
Order .
Advertisement rates may be had on application to the Advertise
ment Manager.
HOW TO ADDRESS LETTERS.
All correspondence relating to the literary portion of the paper.
and all new apparatus and price lists, & c.,for review .to be addressed
to THE EDITOR. “ The Model Engineer," 26—29. Poppin's Court,
Fleet Street, London , E.C.
All correspondence relating to advertisements and deposits to be
addressed to THE ADVERTISEMENT MANAGER , “ The Model Engi
neer 26-29. Poppin's Court. Fleet Street London. E.C.
All subscriptions and correspondence relating to sales of the paper
and books to be addressed to Percival M..rshall & Co., 26-29
Poppin's Court Fleet Street, London. E.C.
Sole Agents for United States, Canida, and Mexico : Spon and
Chamberlain 123, Liberty Street. New York, U.S.A., to whom
all subscriptions from these countries should be addressed.
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Wimshurst Machine .
By A. MCGOWN .

MR. A. McGown's WIMSHURST MACHINE.

HE following is a description ofmy Wimshurst

I

tration :-- Two plates of glass , 12 ins.
diameter, and on each there are twenty-two sectors,
made ofvery thin brass, 2 } ins. long and tapered . I
made a stamp and stamped out a raised button on
the face, fin . high , } in , diameter . I fastened on
sectors with thick shellac. The bosses on plates
are teak, and fastened on with shellac. My pulleys
on bosses are it ins. diameter, and on standard for
driving 5 ins. diameter. The main spindle is made of
* -in , solid brass rod , screwed on both ends to hold
pieces
in . diameter , ļ in . thick , into which the
1 - in . brass tubes are soldered to carry the exciting
brushes.
The standards are teak , i in . thick ; tliese are

bushed with 4 -in . brass tubes, with 14-in . by 1-16th
in . washers soldered on and screwed to wood . My
collectors are made of j - in . brass tube, 4 ins. long ,
1 } ins. inside. I have eight joints on each side, and
one exciting brush in centre on each side .
soldered a piece of £-in . brass tube to carry sparking
balls , whilst I also soldered a socket in the centre,
so as to take the glass insulators, 1«) ins. long , 1 in .
diameter ; they are set into metal sockets on base
board ,which are screwed on with thumb -screws from
underneath , balls for carrying spark rods are it ins .
diameter, with 1 in . tubes going through to carry
balls ; one is į in . diameter, and the other if ins.;
fin . brass wire connects if in , balls, and runs down
into condenser bottles, and is formed into a spring
shape at bottom of the bottle .

The Model Engineer and Electrician .

194

The bottles are sample oil bottles from a paint
works, coated 2 ins. high inside and outside with
tinfoil. I made a brass ring to fit the outside of
bottles i in . deep, with a little lug riveted on to the
side of each ring to connect leyden jars.
The base is teak wood , 21 ins. by 12 ins, by i in .,
with bars on bottom to keep it straight. I find
this works very well, and excites instantly.
The Society of Model Engineers.
[Reports of meetings should be sent to the offices of THE MODEL
ENGINEER without delay, and will be inserted in any par:
ticular issue if received a clear nine days before its actual
date of publication .)
London .
'HE first indoor meeting of the Winter Session
TH will be held at the Holborn Town Hall,Gray's
Inn Road , on Monday, September 26th , at
7 p.m. It has been decided to make this a speciaj
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For the Bookshelf .
THE TELEPHONE SERVICE : ITS PAST, PRESENT,
AND FUTURE . By H. L.. Webb, M.I.E.E.
London : Whittaker & Co. Price, IS. net .
Postage, 2d . extra .
In this book the author has endeavoured to
describe, in plain language, the general features
of a modern city telephone system , and the prin
ciples which govern the cost of production of the
telephone service. It is a book which should appeal
strongly to telephone users, as well as to the general
public who wish to get an intelligent understanding
of the methods of operation in use at a large tele
phone exchange. The chapters include a descrip
tion of the multiple switchboard, a comparison
between large and small systems, the telephone
subscriber, the tragedy and comedy of the telee
phone, telephone tariffs, the telephone in Great
Britain , and future possibilities of the telephone .
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DETAILS OF MR. McGown's WIMSHURST MACHINE .
track night and it is confidently expected that a
much extended track will be available. All mem
bers who possess locomotives of any description are
requested to bring them to this meeting.
The following meeting will be held on Thursday ,
October 13th , when a Rummage Sale on the lines
of the one last year will be held . Members who
intend placing articles in the sale, on which a
reserve of 78. 6d . or more is to be placed , are re
quested to inform the Secretary in writing of the
nature of the article , so that a list of the better
class articles may be prepared and published before
the sale . - HERBERT GRIDDLE, Hon . Sec., 37 ,
Minard Road , Hither Green , S.E.
Railway WAGON BRAKES. -Replying to a .
question asked in the House of Commons recently
with regard to railway wagon brakes, Mr. Gerald
Balfour said that experiments have been carried out
with the result that none of the brakes tested proved
thoroughly satisfactory. Further experiments are
in contemplation and he hopes a satisfactory either
side brakt may be found.

(See previous page .)

The style of the book is very readable , and some
good photographic illustrations add to the interest
of the text.
COMPENDIUM OF DRAWING . Compiled from the
courses of the American School of Corre
spondence, Armour Institute of Technology ,
Chicago, U.S.A. Supplied by the School in
two parts.
We have previously had occasion to speak well
of the instruction papers emanating from the
American School of Correspondence , and we may
say at once that the two volumes on drawing under
review are fully up to the high standard of the pro
ductions of this School we have already referred to .
Part I deals with drawing instruments, lettering,
geometrical problems, projection, shades and
shadows, perspective drawing, pen -and -ink draw
ings, and architectural lecturing.
Part II takes up mechanical drawing, mechanism ,
machine design , working shop drawings, and draw
ings for tinsmiths and sheet metal workers.
Each Part contains between 400 and 500 pages ,
bound in neat and strong cloth covers . We have
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been impressed by the thoroughly practical character
of the information imparted . The student is in
structed in means and methods which will be of
every -day service in actual manufacturing, and is
not required to work out exercises which , however
interesting from a theoretical standpoint, have little
or no bearing on practical work .
This is particularly noteworthy in the sections
on mechanism , machine design , and drawing for
tinsmiths and sheet metal workers . The specimen
plates of working drawings are excellent examples
of good drawing -office practice. A useful feature
of the book is a series of examination papers by
which the student can test his progress and ascer
tain how far he has correctly understood the
Any
chapters through which he has worked .
enquiries concerning the price of this book and the
special conditions on which it is supplied should be
sent to the Secretary of the School at the address
given above.

Workshop
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exactly similar in shape , only slightly larger. The
holes were now punched in each , and pasted in the
usual way. Then the small plate was laid on the
larger, and the edges of the latter bent over the
small plate, thus securing the two firmly together
and forming one plate. The pasting was now
finished from the outside pressing it well in from
both sides . I may say that I have had no trou ble
from the paste falling out.

Cutting Keyways in the Lathe.
By A. THOMPSON .
The following hint for cutting keyways in wheels
and shafts in the lathe may be of use to readers of

* hole )
E-

Notions.

[Readers are invited to contribute short practical items for this
column, based on their own workshop experience. Accepted
contributions will be paid for on publication , if desired , accord
ing to merit. All matter intended for this column should be
marked " WORKSHOP on the envelope.)
Stocks and Dies .
By J. T.
The accompanying sketch of a set of stocks and .
dies , $ in ., 3-16ths in ., and
in ., I have made, and
I think it might be of use to some of your readers
who, like myself, are not in a position to get things
forged. It requires little explanation . A is a

-13- **
4 "
STOCKS AND Dies.

separate piece fitted on and riveted , as shown in
the drawing. The dies aremade out of an old file ,
and they serve their purpose splendidly if
hardened properly .
Small Accumulator Plates.
By RICHARD ENGLAND.
Some time ago I started to make a small accumu
lator. Having no means of casting the plates, I
cut them from sheet lead, and punched the holes
for the paste. This accumulator, however, was a
failure, owing to the paste falling out of the holes.
To overcome this difficulty in a second attempt, I
proceeded as follows:
Having obtained some thin sheet lead , I cut out
one plate a little smaller than required, and another
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Keyway to be cut

Bracker

Driver

Iron pipe

MILA
Wooden wedge
Plate for bottom of lathe for
bolting bracket down)

Boring, Tool

O
METHOD OF CUTTING KEYWAYS IN LATHE .

these pages. It is better if the lathe
is a screw -cutting one, but this is not
necessary so long as a slide-rest is
attached . Supposing a keyway is re
quired to be cut in a wheel, then ob
tain an angle bracket as shown in the
accompanying sketch , and bolt it down
on the lathe bed clear of the headstock .
Clamp the work on the long flange of
bracket with the bore of wheel central
with the hole in the bracket, the
latter hole being of course, for clear
ance of tool, as will be seen when
Now that the wheel is
operating.
secure, and if a screw -cutting lathe ,
gear your changewheels as if you were
going to cut a coarse thread ſa worm ,
for instance), then fasten the tool
an ordinary boring tool altered a little as shown
in sketch - and proceed as though you were screw
cutting, putting a light cut on each time till the
desired depth is obtained .
If a keyway, say, 8 ins. long by
in . wide, is
required to be cut in a shaft, drill two
in . holes
the depth of keyway, one at each end of the mark .
ing . These holes are for clearance of tool in
starting and finishing each cut in the keyway .
Fasten the driver on the shaft at the tailstock end ,
and obtain a piece of pipe , the bore being the same
size as the driver end , so as to knock on tight, and
to be long enough to reach down to the slot in the
centre of lathe bed ; secure tight with a welge to
keep the shaft from revolving with the lathe. Now
repeat the same with the wheel, in fact, the shaft
will be much easier, as no special tool is required .

Engineering .

A New Magazine Arc Lamp. - There is now
being introduced a new patented magazinemechan
ism for open and enclosed d.c. or A.C. arc lamps,
which presents some novel and interesting features .
The mechanism consists in themain of a revolving
magazine, a change-over device with delayed ac
tion , and an automatic bottom tubular carbon
holder.
The magazine is a cage revolving on a vertical
axis, and capable of holding twelve carbons, of any
length and diameter for which the lamp may be
designod . The magazine is controlled by a spring
and escapement release , the spring being wound up
in the act of refilling the magazine. In the act of
changing over, the escapement is actuated by the
change -over device , allowing the magazine to turn
through 1-12th of a revolution , so as to bring a new
carbon over a hole in a guard plate underneath the
magazine, through which the carbon falls by
gravity .
Each carbon is held in the magazine at the upper
end by a weighted clutch-holder, the lower end being
simply guided by a hole in the end plate of the cage,
and supported by the guard plate mentioned above.
By the time that the carbons which are in use have
been consumed sufficiently, the gradual descent of
the upper carbon brings the upper holder into
contact with a fixed contact piece, completing the
circuit through a solenoid wound with fine wire in
shunt to the arc.
The sclenoid pulls up an iron core , which simul
taneously releases the upper and lower carbons,
cuts off the main circuit through the arc, and tilts
a timing device consisting of a mercury switch .
The lower carbon , however, does not fall out of the
lower holder altogether , being retained for a time
at the bottom of the tubular holder by a cranked
lever , which is brought into position by the change
over device ,
The circuit through the arc being broken, the
clutch which controls the feed is released , allowing
the stump of the upper carbon to fall into the lower
holder , on the top of the short stump of the lower
carbon , which , as mentioned above, is still sup
ported in the bottom of the lower holder. By this
means the new lower carbon is maintained at the
proper height during the change-over.
These operations take place almost instantan
eously ; in the meantime the time switch , which
consists of a column ofmercury enclosed in a slate
chamber, comes into action , interrupting the circuit
through the change-over solenoid . This allows the
iron core to recoil under the action of a spring ,
simultaneously closing the switch, clamping the
new lower carbon , allowing the spent lower carbon
to fall out, and rotating the magazine, which brings
a fresh carbon over the hole in the guard plate ; the
carbon drops through, and is stopped by the end
of the previous carbon , restoring the circuit through
the arc, which at once lights up . The whole cycle
occupies but a couple of seconds, after which the
lamp, if of the single enclosed type, is ready to
burn for fifty hours before the next change-over
occurs . With twelve carbons, it is found feasible
to obtain a burning life of 600 hours without re
charging, the waste carbon ends being only about
if ins. in length each . It is found that the globe,
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which is about 9 ins. in diameter , is not seriously
blackened during this period .
Ifthe lamp is of the open type, the burning period
is correspondingly shorter . When the magazine is
emptied , the stump of the last top carbon falls into
the lower holder ready for use , whilst both shunt
and series circuits remain broken until the magazine
is refilled .
The shunt circuit is closed only during the opera
tion of changing over, and the switch may be
arranged so as to substitute a resistance for the arc
during this period, thus enabling the lamp to be
run in series with others.
We understand that the mechanism is fully
covered by patents, and a syndicate has been formed
to place the lamp on the market. The original
model was constructed at 62, Stoke Newington
Road, N., by the Stoke Newington Motor Company.
-The Electrical Review .

Modelling “ Atlantic ”
Locomotives .

Type

By HENRY GREENLY .
(Continued from page 176.)
G.N.R. No. 990 Class (continued ). — With re
gard to the setting out of the tubes, the inside
firebox , which at the crown may be nearly as wide
as the barrel, allows the tubes to be set out in a very
scientific manner without necessitating the bulging
of the tube plates, as will be seen from a reference
to the sketch , Fig . 11.
No. 251 has a very useful feature -- from a model
engineer's point of view - in the large extended
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Fig . 11. - FIREBOX AND Tube PLATE FOR A MODEL
G.N.R. No. 251 TO - IN . SCALE .

smokebox of circular shape ; the saddle is very neat
and is not hard to make ; indeed , to my mind the
whole arrangement is one of the best and simplest
that could be desired in a model locomotive of any
size. The ' sefulness of a removable smokebox
front hardly requires emphasising .
The peculiar shape of the footplates in this and
the other G.N.R. “ Atlantic " locomotives does not
increase the difficulties for arranging the motion
с ompactly . Therefore, in this respect , the G.N.R.
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engines are to be recommended as prototypes for
working models .
With the wide firebox the chief difficulty is—
where link -motion is employed - to connect the
The
weigh -bar shaft to the lever in the cab .
arrangement in the original engine is not conducive
to the best working of a model, and therefore a
compromise must be made. One ariangement is
detailed in the f - in , scale design already referred to .
Both of the G.N.R. engines I have up to the
present dealt with in a detailed manner are remark
able for their short wheel base , which in both classes
are exactly the same, viz ., 26 ft. 4 ins. An inspec
tion of larger class (No. 251) draws the remark
that " there is not an inch of space wasted ,” and
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directions, notably by allowing the bogie to swing
under the frames, the latter being cut away to suit.
G.C.R. No. 192 Class. - Most of the notes included
in the paragraph on the G.N.R. 990 class apply with
equal force to this locomotive, The boiler barrel,
however , is pitched higher and, over the outside
lagging, measures 5 ft . 6 ins. diameter, so that for
B- in . locomotive the outer shell may be 34 ins., and
at the same time be practically to scale. In this
respect, therefore, the type is to be preferred to
the 990 G.N.R. class, not only in the size of model
last mentioned , but in all scales . The wheel base
is longer than the 990 and 251 G.N.R. engines,
According to the published drawings, the footplates
take a raised form , and have the peculiarity of being

FIG . 14. - LINK MOTION , G.N.R. " ATLANTICS, " Nos. 990 AND 251.

Leading wheel

Driving wheel

Intermediate
spindle

valve

Forkord

rod
LE

Backward rold
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Bbckward

Intermediate

pod

valve spindle

Driving wheel

Leading wheel

Fig . 15. - LINK MOTION , GREAT CENTRAI. RAILWAY .
this is literally the case , when it is noted that the
distance between the coupled wheels is 6 ft. 10 ins.
and the diameter of these wheels on tread 6 ft .
74 ins. This leaves, with 14 -in . flanges, only about
* in . clearance space between the two wheels. It
will be seen , therefore, that the coupled wheel base
cannot be retained in a small model, if the diameter
of the driving wheels are made exactly scale, and a
workable depth of flange is provided . Therefore I
would suggest that, to prevent lengthening the
whole engine, the scale equivalent of the coupled
wheel base should not be exceeded , and the wheels
made the same diameter as the prototype over the
flanges , the treads being reduced to provide a
sufficient depth of flange for running on an ordinary
model track. The same applies to the front end
of the engine, as the rear bogie wheels almost
touch the leading coupled wheels. Here the best
course is to reduce the diameter of the bogie wheels
considerably , which will also help matters in other

wider in front of the motion plate than behind, the
two dimensions being 8 ft. 91 ins. and 8 ft. 3 ins.
respectively . There is no sharp break in plan ,
the edge of one portion flowing into the other at a
distance of about 5 ft . behind the centre of the
cylinders.
The boiler is constructed with a Belpaire firebox,
with the top of the wrapper plate flush with the
top of the barrel ; but no marked advantage will
accrue in models of any size by the adoption of
this feature as it is arranged in the prototype. In
smaller sizes, where a water -tube boiler is used , a
dummy casing representing the Belpaire may be
employed with benefit, such an addition , to some
degree, preventing radiation of heat. The driving
wheels are larger than in any of the engines already
dealt with ; this circumstance increases the rigid
wheel base, which is more than normal, owing to
the distance between the driving and trailing
axles being 8 ft. 3 ins., instead of the customary
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8 ft. The length of the firebox is 8ft. 6 ins., and
can , without disfiguring, easily be made longer by
extending it into the cab . Four safety -valves are
employed in the prototype, the columns being un
cased . This is more than enough in the average
working model, and two at least should be dis
pensed with , and arranged as imitations only .
A difference, which is important in model prac
tice, over the G.N.R. examples previously dealt
with, exists in this prototype: It is in the arrange
ment of the Stephenson link motion . The G.N.R.
" Atlantics ” have short eccentric rods, the ex
pansion link being placed just behind the leading
coupled axle , and as a result the intermediate link ,
which connects the die block with the valve spindle ,
has to be cranked to clear this axle. For working
models it is always advisable to make the valve
gear much larger than scale - in fact , to design
it for a given duty, and not simply copy it from
the drawings of the prototype, with only such
modifications as are necessary for the gear to be
conveniently made and erected . In doing this , the
G.C.R. arrangement shown in Fig . 15 will give
To obtain an increased va ve
the best results,
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travel the eccentric sheaves and the expansion
links must be made longer than scale , and it
follows that if a good steam distribution is desired ,
eccentric -rod length must be proportionately in
the
creased . Therefore, in all model Atlantics
G.C.R. arrangement is preferable .
The total wheel base of the G.C.R." engines is
27 ft. 91 ins., and is only exceeded by the
N.E.R. No. 649 Class. — The monster locomotives
of the “ Atlantic " type now running on the North
Eastern · Railway, modelled to small scales , viz .,
}, 9-16ths, and k , with a water -tube boiler, present,
more particularly in reference to the last-named
feature, all the advantages of the G.N.R. No. 990
and the G.C.R. No. 192 classes. In addition to
these, the boiler barrel is a very large one - prac
tically the same size as that of No. 251 on the
G.N.Ř . The firebox is , I suppose , the longest in
use in this country. It is of the ordinary pattern ,
placed between the frames, measuring 9 ft . in
length (outside). For model purposes this means
that there should be no difficulty in providing a
long length of water -tube exposed to the flame of
the lamp - indeed , as the cab is a very deep one,
the firebox can be made the scale equivalent of
10 or 1 ft . in length , if it is so desired .
With regard to the use of two “ Primus " burners
in a f -in . scale engine ; the sketch (Fig . 6 , on page
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174 of last issue ) and the remarks accompanying it
also apply to this engine. Of course, the above
suggestion of utilising the deep cab to hide an
extension of the firebox may make it possible to
place the second (rear) burner behind the axle of
the trailing carrying wheel. Of course, as in all
other pure “ Atlantic " type locomotives, the
throatplate in the smaller models must be moved
backwards to clear the eccentrics, as is demonstrated
by Fig . 6 .
The drawback to this engine as a prototype is
the small amount of room available for the outside
motion (i e., crossheads, connecting and coupling
rods and their crank pins), owing to the design of
the footplates and splashers . In contra -distinction
to the G.N.R. and G.C.R. locomotives, which , as
already shown, have the footplates raised over the
moving parts, the North -Easterners are constructed
with footplates of about the normal height from the
rail leveland straight from end to end ,the only break
Splasher

of
Engine

* 16-8 "centres of Cy ?

centre

amount of time, he may make the splashers up
of sheet material, and save some small amount
of space. Generally speaking, however , the scale
footplate width of the original cannot be retained .
Although the large diameter of boiler barrel
employed puts the North -Eastern engine on а
par with No. 251. G.N.R., No. 649's smokebox
is more difficult to make, and the front tube plate
being set back only a little way from the usual
place, is not so roomy ; but with a tubular boiler
and the long, deep firebox , a model to any scale ,
in . to 2 ins., fired by two Primus
from , say,
burners in the smaller example , and by solid fuel
in the others, should prove very powerful. Cylin
ders slightly larger than the ordinary rules would
determine, may be used with success. The cab roof
of the prototype is very long, and, without a re
movable piece in the top, it will be difficult to get
at the fittings. For this reason an extension of the
firebox into the cab will, perhaps, be welcomed .
The boiler mountings of the original engine are not
sɔ. well proportioned , as regards external appear
ances , as some of those of the other engines herein
described . This, however , is a matter of taste ,
upon which I will not presume to advise.
The link motion is arranged in exactly the same
manner as in the G.C.R. engine, except that the
North -Eastern engine is fitted with steam reversing
gear. The total wheel base is 28 ft.; longer than
any other engine of the same type now running in
this country. This, of course, does not recommend
the class to the average model locomotive builder.
( To be continued .)
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3 ' between tyres .

A CORRECTION . - In Mr. J. C. Crebbin's article
on compounding as applied to model locomotives ,
which appeared in the issues for July 28th and
centres of Cylinders
4
August 4th , Fig . 4 should read
Cab view of the
two-cylinder compound,” and under Fig . 2 the
stroke should be given as if ins., not 14, ins.
WORKING MODEL
Radium .
AN interesting pamphlet, entitled
Radio
-Active
Substances,
and
Aluminium
, vith
578 over footplates
Experimental Research of the Same,” has reached
Centre
Axle
us from the author , Mr. Myron Metzenbaum , B.S.,
M.D., of Cleveland , U.S.A. A large number of
experiments are described and illustrated and the
FIG , 18. - CRANK -PIN AND SPLASHER ARRANGEMENTS N.E.R. author presents the various conclusions he has
No.649 CLASS,SHOWING DIFFERENCE BETWEEN AN EXACT drawn from his investigations. With regard to
REDUCTION TO SCALE AND A WORKING MODEL .
aluminium , it is stated that many aluminium
articles were placed on bare photographic plates ,
in their continuity, being at the cylinders. To
and in every instance they produced their own
cover the crossheads and slide-bars (see the photo
image in forty - eight to ninety -six hours ; but when
graph reproduced on page 84 , of the issue of
the aluminium was not in actual contact with the
January 28th last), a box-like structure is built up
film of the plate, no image was produced. The
on the footplates, extending from the cylinders to
author, therefore, infers that aluminium is not
the splashers of the leading coupled driving wheels .
radio -active, but that the action of the metal, when
The splashers are quite plain (except for a projec
in contact with the film , is either of an electrical
tion on the one covering the driving wheel, which
or chemicalnature. The last page of the pamphlet
covers the end of the crank pin ), being made suffi
gives some interesting details of a case of lupus
ciently wide to encase the connecting-rods and
which did not yield satisfactorily to the action of
coupling-rods when they pass through the upper
X -rays, but which appears to have been cured by
radium after a treatment lasting twenty-one days.
portion of the crank-pin circle . However, the clear
ances at these points are very small, as the k -in .
Whether the cure is a permanent one or not, however ,
scale exact reduction of the prototype in Fig . 18
cannot be stated definitely till some months have
elapsed. The book contains twenty-three pages
will show . By the side of this illustration I show
what must be done to make a workable model to this
altogether , and is bound in limp canvas covers .
scale , adopting a 31 -in . rail gauge. Of course, if
It bears no price , but we believe it can be obtained
for
is. or 25c . The publishers are the Babbitt &
the model is not intended to be made in bulk ,
builder
content
spend
greater
and the
is
to
a
Crummell Company, Cleveland , Ohio , U.S.A.
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Simple Shocking Coil and
Switch .

By H. L. Swan .
CHE shocking coil here described was made by
TH the writer some time ago , but would not
work . It was put aside for a while , after
which it was unwound and a break in the wire dis
covered . The whole coil was then re -made and a
new bobbin used . This time it was entirely suc
cessful.
The base is composed of a piece of 3-16ths in . oak ,
64 ins. long by 34 ins . wide, which , after being
polished , was screwed on to a frame of mahogany
in . square,mitred and glued . This method gives
plenty of room for connections underneath and has a
neat appearance. The base was next marked off
for the various parts, two holes being drilled to take

(soaked in wax to hold them together ) allowing in .
to project at each end of the coil. The contact
breaker and terminals having been purchased with
another coil were transferred to the present one.
The handles are pieces of brass tube with a hole
drilled in each end and a terminal screwed in . They
are connected by two flexible wires with the secon
dary terminals on the coil. The switch shown in the
photograph is a “ four-way resistance."
The base was made of a piece of French polished
mahogany, 6 ins. long by 31 ins. wide by
in .
thick , bevelled off at each edge. With the compass
leg in the middle of a line drawn across the board
and i in . from one end , and with a radius of 21 ins.,
an arc was described . A brass-headed carpet tack
was driven in at each side, about } in . from the edge
of the board , and the arc between divided by boring
five holes in it about fin , to take six round -headed
brass screws. The tacks are the off position , the
screws being the various resistances. At a distance

ndes

o
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MR. H. L. SWAN'S SIMPLE SHOCKING COIL AND SWITCH .
inch screws to fasten the coil to the base, two for the
contact-breaker and armature, and four for the ter
minals .
The bobbin for the coil was made by cutting a
boxwood wheel ofa roller skate into two for the ends,
and joining these by a tube ofbrown paper fin . dia
meter and 2 ins. long, with strong glue. Next the
bobbin was wound with two layers of No. 20 S.w.g.
D.C.C.wire for the primary . A hole was drilled in each
end of the bobbin to allow the endsof the primary to
come out, these being left about 6 ins. long for con
necting. A piece of paraffined paper was then
placed round the primary winding to insulate it
from the secondary. Next over this was wound
eight layers of No. 36 L.w.g. s.s.c. wire for the
secondary , and the ends brought out of the bobbin
as in the case with the primary. To form the core
the brown paper tube in the bobbin was then packed
with 31-in . lengths of No. 18 s.w.g. soft iron wire

of 3 ins. from the arc four brass tacks were driven
into the board , one opposite each space between two
of the screws. The heads of these tacks must not
touch each other . One end of a piece of flower wire
24 ins. long was twisted round the first screw , which
was then screwed in , the wire carried up and round
the tack at the top , then down again and round the
second screw , and from there to the next tack , and
so on , until the last screw was reached , after which
the screws were driven home. A length of insu
lated copper wire, cleaned at one end , was then bent
into a loop and slipped under the last screw -head ,
which was then tightened up. This wire is for con
necting with the coil and battery , & c . The arm of
the switch wasmade of a piece of spring brass 2 ins.
long by fin . wide. At fin . from each end of
this a hole was drilled , } in . in diameter . A screw
was then put through the hole at one end , and
screwed into a knot on the other side for a handle,
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A hole was then drilled in the base at the place
marked by the compass leg to take a
in . round
headed brass screw , A washer was next placed be
tween the brass arm and the base , and a similar one
on the top, an insulated wire, with a loop at one end ,
being placed between the top washer and the arm ,
and a screw put through and driven home into the
hole in the base. Lastly , two escutcheon pins were
driven in to act as stops. The tension of the screw
that holds the arm should be regulated so that it
slides fairly easily over the contacts, but, at the
sametime,makes good contact with the screw -heads.
Of course, if it were wished to putmore resistance
into circuit, it would only be necessary to coil the
flower wire in loose coils instead of stretching it
tight, as is the case in the one I have described .
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how impossible it is to give any hard and fast rule
for computing the position of this centre ; and the
relative positions of the centres of lateral resistance
and that of the sails must, to a very large extent,
be based on actual experience.
When calculating the centre of lateral resistance ,
the rudder , if always carried , must, of course , be
included in the plane.
The actual effective draught of any surface is
shown in Fig . 4 by the lines A B , and it will be seen
how the total area decreases with increased angle
of heel, and hence the greater the stability of the

Model Yacht Architecture .

Water level

By W. H. Wilson THEOBALD , M.A.
(Continued from page 162.)

II._LATERAL RESISTANCE.
ATERAL resistance is the resistance offered by
L
the water to the hull, by which the latter is
prevented from making leeway by reason of
the pressure of the wind on the sails .
For calculations the under water body of the hull
is assumed to be a flat surface, as shown in Fig . 3.
This, of course, is not theoretically correct, as the
body of the boat ( excepting perhaps the lower after
portion) presents a curved surface to the water ,but
it is sufficiently accurate for the purposes of finding
the centre of lateral resistance and balancing it
with the centre of effort of the sails .
This centre of lateral resistance is the point on
the under water body at which it would be possible
to move the boat sideways through the water
without either the bow or stern twisting.
The
centre of lateral resistance , so found experimentally
in a bath , is the true centre for the boat in an up
right position ; whereas the centre found by treating
the under water body as a plane surface would be
a trifle out, but not sufficient to make any great
difference in the calculations.
Then again , the
mere fact that the model is not sailing in an upright
keel entirely alters any position so found.

CLR

FIG . 3 .
The rounded sides of a boat offer very little actual
resistance to the making of leeway, and hence the
object of the designer should be to give as much
actual flat surface as is possible in the circumstances,
and even this flat surface is at an angle with the
horizontal pressure of the water when the boat is
heeled .
Further, when the model is moving at any speed ,
a wave is thrown up on the lee bow , which will
tend to alter the position of the original centre,
throwing it forward . All these conditions show

B
B

Fig . 4 .
model, the more effective will be the lateral plane
in the prevention of leeway.
Still water offers better resistance than disturbed ,
and so a lateral plane with light draught and much
length is not so good as a plane of the same area
with great draught and small length . This was
exemplified by the marvellous way in which the
shallow bodied boats, with deep dagger -shaped
centre boards, worked their way to windward . As
soon as ever any part of the hull enters into still
water, it (the water ) becomes disturbed , and ,
therefore, it is always advisable to give as much
cutting edge as is possible .
On reference to Fig . 5 it will be seen that in A
the cutting edge extends from a to b , and the water,
therefore, flowing along the rectangle from a b to
cd becomes more and more disturbed the further
aft it travels . In B , however, the cutting edge
extends from a to b , and the whole of this length
is working on still water, and further than this the
depth cb is twice as great as c d in Fig. 5 A ; so ,
assuming that the sections of the boats , the under
water bodies of which are represented by A and B ,
are the same ; then in B the area de b would nearly
be a flat surface. Hence the efficiency of B would
probably be twice that of A , although the actual
areas of the two planes are the same.
The objection to the triangular profile , as shown
in B , in a model is the fact that the lead keel would
require to be placed at a very steep angle and the
centre of gravity would be comparatively high ,
thus shortening the length of the righting lever .
For an open centre-board boat nothing can be
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simpler nor more efficient than the triangular form
of plate.
Under a racing rule in which draught of water
is untaxed the lead can be kept low , and plenty of
lateral resistance obtained by use of the deep fin ,
but there is a limit to the draught of water abso
lutely necessary, which is governed by the amount
of stability needed .
As before mentioned , it is the cutting edge which
does the majority of the work, and hence the double
fin , as fitted to many models under the old rule
was very successful.
The water, disturbed by the
first fin , had an opportunity of settling down again
before coming into contact with the vertical edge
of the second . Under the present rule, however,
the draught is taxed at 6 of the L.W.L. from the
fore edge by the 4d element, and it is necessary to
avoid any useless draught at that point.
The lateral resistance can best be obtained by
giving a considerable rake to the keel but not to
such an extent as to jeopardise the sail carrying
capacity, due to small righting moment in con
sequence of a high -pitched centre of gravity of the
lead .
As regards the position of the centre of lateral
resistance. In modern boats it is usually found to
be about i - roth of the L.W.L , aft of the centre of
a

A.

a

de
B.

b

Fig . 5 .
the L.W.L. and 'or to '03 of the L.W.L. aft of the
CE of the sails . This position will vary with the
type of under water body, the ordinary deep fin
boat requiring the centre of effort of the sails to be
further forward of the C.L.R. than a boat with a
triangle profile .
As an average, '02 may be taken .
( To be continued .)
The Wirral Model Yacht Club.

ON Thursday, July 28th, this Club held one of its
well attended evening steamer races, which
resulted in a popular win for Mr. J. B. Birch's Three.
Sisters, which did the four lengths of the lake (590
yards), including turnings, in the marvellously
quick time of 3 mins. 81 secs., which is only if secs.
below the present fastest time now held by Mr,
John Tharme's New Express, which has done the
time in open competition in 3 mins . 7 secs .
Mr. W. R. Weaver's Era secured second place,
her time for the 590 yards being 3 mins. 50 secs.,
whilst Mr. Kirkpatrick's Doris gained the third
position , her time being 4 mins, and 4 secs.
On Saturday, July 30th , the Club held another
steamer race , and this was for the Commodore's
(Roy M. Laird , N.A.) handsome silver cup , which
must be won three times before it can become the
absolute property of any member of the Club .
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It was won by Mr. W. R. Weaver's Era , which
did the 590 yards in 3 mins. 174 secs. Mr. John
Tharme's New Express secured the second prize in
4 mins. 20 secs., and it is only fair to state that Mr.
Tharme's time would have been considerably better
than this but for an unfortunate accident that
occurred just previous to the race, his boat running
high and dry on the bank and so twisting the shafts
and damaging the propellers that at one time the
boat looked as though she would not be able to run
in the race at all.
The third prize was won by Mr. David Scott's
Bonaccord , which for three lengths of the lake gave
a splendid exhibition of speed ,but fouling a piece of
string on the lake during the last run down, his
chance of winning the cup was completely lost ; if
the last run had been all right, he would have un
doubtedly done the 590 yards in 2 mins, and 50 sees. ,
including turnings.
On his re-running his heat over again , he unfor
tunately ran on the side of the bank and so strained
his engine and damaged his propellers that he was
not able to do the 590 yards in quicker time than
4 mins. and 314 secs., but the first three lengths of
his first run clearly showed the steamer members
that in his boat they had undoubtedly a most
formidable rival for the challenge cup . Mr. Scott
intends coming down next year, when he is fully
determined to lift the cup and take it back
with him to Scotland, and nobody would rejoice
to see this more than Mr. W. R. Weaver , the
present new owner.
On the Monday morning
following this, Mr. Scott having repaired the boat
as well as he was able under the circumstances ,
gave a private exhibition of speed on the lake,
he being very kindly assisted in this operation
by the three Mr. Tharmes, and Messrs. Weaver and
Keay, and he repeatedly did the 100 yards in the
marvellously quick time of 24 secs., the fastest time
ever done on Central Park lake for that distance .
The time worked out gives a speed of 84 miles an
hour, a marvellous performance.
The steamer members of the Club thoroughly
enjoyed Mr. Scott's visit to Liscard , and have
gained a great deal of very valuable information
concerning speed , as his boat is quite a different
type ofmodel from those which the Wirral members
are accustomed to, both as regards the boilers and
the way in which she is driven , and the result of the
visit will certainly lead to a further increase in the
speed of the Wirral steamers, besides creating the
keenest rivalry between the Club and Mr. Scott in
the coming MODEL ENGINEER Steamer Speed Contest,
and the members one and all hope Mr. Scott in that
contest will have more luck with his boat than he
in the cup race on Saturday last, as there is
nobody they would more like to hear as having won
the Silver Medal in that competition than their
fellow Club member in far away Scotland .

TO PRODUCE PYROPHORIC ALLOYS for igniting
gases, Welsbach , in his French patent, uses one or
more of the rare earth metals - lanthanum , cerium ,
& c . - fused together with iron , 30 per cent. of the
latter giving the best results ; nickel or cobalt may,
however , be used instead of the iron . Such an alloy,
when rubbed with a file , emits brilliant sparks,
which are capable of igniting a mixture of air and
gas.
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Notes

on

Locomoti
ve
Locomotive

Practice .

By Chas. S. LAKE ,
(Continued from page 181.)
NORTH EASTERN LOCOMOTIVES.
built at the Schenectady Works of the American
N the last issue of these notes reference was made
Locomotive Company for the Baltimore and Ohio
IN to the largest and smallest locomotives on the
Railway, and at present on exhibition at St. Louis .
Caledonian Railway, and illustrations of the
The engine is remarkable in many ways. It is of
engines in question were presented. The accom
the " articulated ” type — that is to say, it is carried
panying illustrations, which show the largest and
upon two separate and distinct groups of wheels ,
smallest North -Eastern locomotives, are interesting,
each group being driven by a pair of cylinders,
as affording a means of comparison with the others
and everything being so arranged that the engine
referred to . The“ Atlantic ” type express locomotive,
will pass round the sharpest curves ordinarily met
shown in the photograph on page 85 of the issue
with, with comparative ease , in spite of the great
of the MODEL ENGINEER for January 28th last, is
length of the engine. The cylinders are com
one of ten built at Gateshead Works for hauling
pounded , two being for high pressure and two low
the heaviest passenger trains running between York
pressure steam . The pipes communicating between
and Edinburgh (Waverley ), and they are satis
the two sets are provided with spherical joints to
factorily performing the very heavy duties allotted
permit of the independent movements of the two
to them . This design represents the largest
groups of wheels. The engine is capable of climb
4 -coupled engine in this country, and in many
ing grades varying between 1 in 100 and 1 in 30,
respects it practically reachesmaximum proportions
whilst hauling very considerable loads. The H.P.
for the British loading gauge.
cylinders drive the rear group of wheels , and the
WAS
6-10

9;
7,01

8-10 "

10-8
30-8 "

Fig . 6 -A " MALLET ” COMPOUND ARTICULATED LOCOMOTIVE , BALTIMORE AND Ohio RAILROAD .
[Construc'ed at the Schenectady Works of the American Locomotive Company .]
The small 4 -wheeled tank engine is used for
shunting purposes at the Darlington Works of the
North - Eastern Railway. The cab , it will be
noticed , is open at the back for the upper portion ,
and the boiler , unlike those of other engines on
this line, is minus a steam dome. The cylinders
are 13 ins. in diameter , by 20 ins. stroke ; the boiler
diameter is 3 ft. 8 ins ., and there are 139 tubes
If ins . diameter. The total heating surface is
505 sq. ft., fire grate area 11.3 sq . ft., and the tank
capacity is 500 gallons of water ; 61 cwts . of coal
are carried .
THE LARGEST LOCOMOTIVE IN THE WORLD.
From time to time, and with persistent regu
larity , locomotives to which the above imposing
title is applied, are produced in the United States,
and although it is fully recognised as impracticable
that in any European country an engine can be
built ( to run on any railway in that country ) which
can compete in point of size with the remarkable
productions of America , the process of building
exceptionally large locomotives goes on apace across
the Atlantic. The latest example of this tendency
to surpass all others in the matter of dimensions
is to be found in the huge " Mallet " compound ,

steam passes along from these cylinders to theL.-P.,
which are located ahead of the smokebox and drive
the leading group . Each group consists of six
wheels, coupled together with the rearmost pair as
drivers . The valves work above the cylinders, and
Walschaerts gear is used . The boiler is of enormous
proportions, having a diameter inside of 6 ft. 10
ins., and a length , over tube plates, of 21 ft. The
total heating Surface is no less than 5,600 sq. ft.,
whilst the grate area is 72.2 sq. ft. The working
pressure is 235 lbs. per sq. in ., and the boiler centre
is 10 ft . above rail level . The engine, which is
provided with a double bogie tender , weighs, in
working order , 208-25 tons. Other leading par
ticulars are as follows :-Cylinders, diameter (H.P.) ,
20 ins. by 32 ins. stroke ; ditto (L.-P.), 32 ins. by
32 ins. stroke ; coupled wheels, 4 ft. 8 ins. diameter ;
weight on ditto , 144:25 tons ; rail to chimney- top,
15 ft. The Westinghouse brake is fitted , and three
Coale pattern safety- valves are mounted over the
firebox. Two Hancock injectors supply the boiler
feed water .
British LOCOMOTIVE DEVELOPMENT.
Things are very quiet indeed just now in con
nection with locomotive construction in
this
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country. Speaking generally of the railway shops,
nothing new in the way of design is being carried
out, but at many of them locomotives of large size
and recent pattern are building at the present time.
On theGreat Western , for instance, the " County '
class engines, which are, to all intents and purposes ,
of the “ City " series, but differ therefrom in having
outside cylinders
, are being multiplied . At Nine
66
Elms the 415 is class of 6 ft. 7 - in . 4-4-0 type
locomotives, with enlarged boilers, are having
their number added to . Mr. Whale , on the L. &
N.W., continues to build locomotives of the “ Pre
cursor " class ; whilst on the Great Northern
further enlarged “ Atlantics " are to be put in
hand , so it is said . Mr. Holden , on the Great
Eastern , shows no sign of introducing " Atlantic " or
4-6-0 type locomotives ; and Mr. McIntosh has
reverted to the 4-4-0 type in his latest engines for
the Caledonian , On other lines matters stand in
the same way in this connection . There is, for the
moment, a lull in locomotive development, but the
opportunity is being taken to thoroughly test
existing designs before embarking upon any ex
periments with other and still more advanced
types .
A New PRODUCTION . - By the new process of
production , what is called “ wood turpentine,”
that is, a somewhat inferior quality of spirits of
turpentine, is now being manufactured in the
Southern States from pine knots, roots, & c ., which
sources of supply have hitherto been allowed to go
to waste in abandoned pine lands. The new indus
try, as yet, is only in the experimental stage, but
it is being watched with interest by naval stores
dealers, who hope that an article produced in this
way may be useful in the industrial arts, where
cheape. grades are utilisable, and where it is not
necessary to use the high standard qualities of
spirits of turpentine, which , so far. can only be ob
tained by distilling the pure gum of the pine tree .
ROLLER BEARINGS. - Roller bearingsare primarily
intended for use in machinery, when the load on
a bearing is in excess of that which could be con
veniently borne by a ball bearing, while they run
equally well under light loads. They have to be
manufactured with considerable accuracy, and the
material must be of the best to obtain really good
results . They are made in large quantities by a
few manufacturers who make a speciality of them ;
and are of such construction that they can be
applied to an ordinary journal without necessitating
a great alteration in the form of bearing. They can
be used with great advantage for traction purposes,
thrust blocks, ordinary shaft bearings, rolling mills ,
where fine work is carried out, and many other
purposes. Tests of roller bearings have shown
that a driving effort of only 5 per cent. of that re
quired with an ordinary thrust bearing has beer
sufficient at starting, while roller bearings applied
to electric car work require about 8 of 10 per cent.
of the effort required by same car fitted with
ordinary bearings at starting, and about 60 to 75
per cent. at a speed of 20 to 25 miles per hour,
the less saving at high speed being due to the in
fluence of air iesistance, which has nothing to do
These bearings in rolling
with journal friction .
mill practice will permit of a pressure of 20,000 lbs.
per square inch of projected area of journal.
Mechanical Engineer.

A

Design

for

a

Heliograph .

By R. G. PARR .
N the issue for June 9th, 1904, I see C. E , H."
gives a design for a heliograph which is all very
well on paper, but I am afraid not so in prac
tice. There is no arrangement made for following the
sun , therefore the person to whom he is signalling
gets out of the angle that is reflecteiby themirror ;
also that the lever motion is too slow , and accord
ing to his instructions takes II seconds to send the
letter “ C ” when in actual practice, it is usual to
send thirty to forty letters per minute.
The
whole of the instrument could be made of brass,
and should not be at all costly . The mirror should
be of the best bright glass, and when looking into
it, the background reflected into it should be per
fectly defined ,withoutany distortion . In the centre
Fig . 3.
он

с

Sighling
.
arm
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Base (lower )

Base (top )
FIG . 4 .

FIG , 5 .
DETAILS OF A HELIOGRAPH ,

a circle about } in . diameter, Fig . 1, should be left
unsilvered so as to be a means for sighting. The
frame of the mirror should also have a similar sized
hole exactly in the same spot cut out, and then the
alignment can be made by turning the mirror to an
angle and the eye put to the hole in the frame and
then look through to the sighting vane till the
point is exactly in a line to the other station. The
adjuster ( see Figs. 6 , 7, and 10) at the back is
worked by sliding the top rod into the lower
tube and then fastened by the thumb-screw ;
the horizontal adjuster is worked with the left
hand to whatever side is required . I think thedraw .
ing explains itself. The screw that projects at the
bottom ( Figs. I and 6 )should have a spiral spring
(not shown ) put on before the fly -nut. 4. This also
serves as a screw whereby the ordinary camera
stand can be adopted in place of the usual one.
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The top and bottom parts of the base (Figs. 3
and 4 ) must be perfectly flat and should be ground
together so as to ensure evenness and so as to stop
any vibration which is detrimental to light re
The
flected , frequently shutting it off altogether ,
sighting vane (Fig . 7 ) is only used when the sun is
in front of the operator ; should it be at the back, a
duplex mirror should be used . It is similar in con
struction , but the V - frame is fitted to the sighting
arm (Fig . 5 ) instead of the vane, and should be

A

Small

Reversing

Dynamo

or

Magneto

Motor.

By G. L. ATKINSON.
'HE model illustrated in the accompanying
my first attempt. With one " No. 2 " Le
clanché cell it runs at about 1,000 revolutions per

FIG . 11.
Fig . 9 .

Bearings for adjuster

Mirror
Mirror

Sighting hole
Key

Frome for mirror

Bearings for key

Fly not

FIG . 1 .

o lo
Back adjuster

Front lelevotion
B

Section of AB

Fig . 10 .

FIG

6.

To be
coloured
while +
I

O
Handle

Sighting vone

FIG . 7 .

Fig . 2 .
O

Spring

Plun ( back Odjuster
-B
removed.)
OB
Side view showing
Back elevation
Fig . 8 .
Back (A ) and Side (B )
adjusters
DETAILS AND GENERAL ARRANGEMENT OF A DESIGN FOR A HELIOGRAPH .

made so as to be set at an angle and fastened so
as not to move when it is once set. The beat of
the instrument is to be } in ., not more. I maymen
tion that the top of the vane should be coloured white
as indicated in Fig . 7. There should be no diffi
culty in following the drawings given herewith.

minute. With three in series, it runs at a very
high speed. With three single fluid bichromate
cells in series, it will easily drive my small
e
made coil winding machine. It has been running
at a tremendous speed on a 110 - volt lighting circuit
with a 16 -C.-p . lamp as resistance . After a quarter
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of an hour's continuous run every part of it was
quite cold . It takes a very small current, as it
ran for two hours from three “ No. 2 " Leclanché
cells in parallel ; at the end of that time they rang
a bell. It would have run longer , but that the
cells were wanted for another purpose. Driven as
a dynamo at about 505 revolutions per minute, it
will comfortably work a shocking coil. It is not a
copy of any particular machine, but is the embodi
ment of several published from time to time in the
M.E., with additions ofmy own.
The base is of oak , 8 ins, by 3 ins. by in . thick .
The magnet is a permanent compound one, made
up of four horseshoe magnets, clamped together by
a f-in . brass plate top and bottom , with f -in .
cheese -headed screws screwed into lower one .
Magnet supports are 3- in . copper tube } in . long,
with a copper washer soldered on one end of each .
Brass wood screws, 14 ins. long, through lower plate
and supports, fasten the magnet to the base.
When a piece of iron is placed across the poles of
magnet it will easily support the total weight of
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of stout knitting-needle with pointed ends, working
in 1-16th - in . shallow holes drilled in bearing screws.
Yoke of armature is fin . wide by } in . thick , sol
dered to shaft. Bobbin cores are } in . diameter
by if ins. long, riveted into yoke. Bobbins have
tin spools, i ins. long, with 1-16th -in . fibre ends
#in , diameter, wound full up with No. 26 S.W.G.
D.C.C. wire. Commutator is a piece of } in . diameter
brass tube, fin . long, with a disc of brass soldered
on one end . An ebonite bush is driven into same
and left projecting | in ., on which a groove is filed
to form the driving pulley. Put through at dia
metrically opposite points on end disc of commuta
tor are two - in , countersunk-head screws screwed
into the bush . The screws being parallel with
shaft , there is no chance of their touching sanie,
as in the ordinary form of commutator. The bush
is keyed on to shaft by a 1-16th -in . brass pin
soldered into yoke, and fitting into a corresponding
hole in bush . Before mounting commutator the
brass tube and end disc is sawn in half, and the
slot filled in with mica ; also a hole is drilled in end
disc to clear shaft. Wires connecting
coils to commutator are concealed in the
following manner : A wire is brought
through each bobbin end , through bushed
holes in yoke directly opposite same,
through holes in commutator bush and
each half end disc of commutator, and
soldered thereto . The only connecting
wire visible on armature is the one
which bridges both coils, but this could
have been done away with by soldering
the beginning end of each coil to the tin
spool of bobbin .
To file the groove in commutator bush
for pulley a small triangular file was
fastened to the bench , so that it was free
to move up or down, but not sideways or
endways. The terminals were then con
nected to three Leclanché cells ; it
drove itself against the file , and in ten
minutes the groove was deep enough .
Mr. G. L. ATKINSON'S SMALL REVERSING MAGNETO
A belt was put round this groove and
DYNAMO OR MOTOR .
round the flywheel of sewing machine ; a
friend then peddled it, and with a smooth
motor, which is it lbs . The reversing switch is
file and glasspaper the commutator was trued up .
underneath the magnet, and is of the usual two
A lathe was not used on any part of it. The
terminals were bought. The base was polished ,
bladed form , with insulating bridge-piece and an
brasswork covered with silver paint, magnet poles
ebonite handle . It is shown in the " off " position.
When moved to the right or left themotor is started
left bright,remaining part of magnet-enanielled red ,
in one direction or the other.
magnet supports, bearing screws, armature, wire
The bearing supports are cut from f -in . sheet
of coils and all insulation enamelled black . The
brass , fin . wide, bent L shape. The one between
fibre coil ends shellac varnished gives it a
pleasing appearance .
The roughness which ap
the magnet poles had to have a brass web , 1-16th in ,
thick by i in , wide, soldered to the back of same, to
pears in the photograph is not visible on the
machine ; it
make it stiff enough to stand the thrust. The
appears highly
polished and
other bearing support has a movable arm for brush
smooth .
rocker, carrying a block of hard wood , with strips
of copper gauze iastened on for brushes. Flexible
wire soldered thereto, bent in the form of an in
GAS ENGINES. — The quantity of water required .
verted U , carried through holes and along slots in
at the ordinary temperatures of 60 ° F. inlet and
base, connects them to the switch .
150 ° F. outlet, to keep the cylinders of gas engines
cool is 44 to 5 gallons per indicated horse - power
Bearings are 3-16th cheese -headed screws ; the
hour. The jacket pipes, says the Engineer , Chicago,
one between magnet poles has tommy holes drilled
should be from i in . to 2 ins. diameter for engines
in the read , a knitting -needle being used as a
up to 20 horse - power, and for larger engines are
tommy to adjust it. The other one has a piece of
usually put in from 2 ins. to 3 ins. for the inlet and
1-16th -in . brass soldered into the slot to form a
2 } ins. to 34 ins. for the outlet. Tanks are gene ally
thumbscrew . Both screws were made a very tight
arranged for circulating the water with capacities
fit in their supports , a taper tap being run only a
from 20 to 30 gallons per indicated horse -power .
little over half-way through . The shaft is a piece
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Practical Letters from

our

Readers .
[ The Editor invites readers to make use of this column for the full
discussion of matters of practical and mutual interest . Letters
may be signed with a pom - ic-plume if desired , but the full
name and address of the sender must invariably be attached,
though not necessarily intended for publication .)
A Small High - Speed Reversing Engine and
Vertical Boiler .
TO THE EDITOR OF The Model Engineer .
DEAR SIR, —I have enclosed a photograph of a
small high -speed reversnig engine and boiler which
I made when stationed in Railway Barracks, Cape
Colony. The cylinder is made out of cycle rings,
being in . diameter, } stroke, passages diameter,
ports 1-16th by 3-16ths in . Valve travel is 3-16ths,
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saw , a few files, and a few wire nails for bolts. - I
W. Polson .
remain , yours truly ,
Bargoed .
Dynamo Desiga .
TO THE EDITOR OF The Model Engineer.
Sir, -In Mr. Avery's “ ABC of Dynamo De
sign ," p . 17, the following appears :---" There is
one error to be guarded against which the student
is very likely to acquire. A dynamo does not
generate an electric current ; its action is similar
to that of a pump. A pump raises water from a
well, and so creates a difference of potential or
level, enabling the water to do work in flowing back
again ; but it does not create water for all that.”
A pump does not create water , but it generates a
current or flow of water " by its action . Then a
pump generates a water current.
Is electricity in evidence without a
flow , or is there electricity without a
current ? If not, then a dynamo does
generate an electric current.
This is not written in a carping spirit,
but is the outcome of two humble students
exchanging notes on this vast subject.
No doubt Mr. Avery will give us a fuller
explanation of the sentence" -A dynamo
does not generate an electric current,”
as it is not consistent with other
passages in. his valuable little work . Yours truly,
“ METEOR ."
Egremont.

DEAR SIR, -In reply to “ Meteor," I am
not sure if I quite understand his diffi
culty , since the conclusions he arrives at
in the latter part of his letter are quite
compatible with the paragraph referred
to in thu book named . The mistake which
the non -technical reader generally falls
into when taking up electrical matters is
that of regarding elextricity itself as an
actual material thing — a kind of fluid
possessed of capabilities for motion in
accordance with the laws governing the
motion of other fluid bodies. The familiar
hydraulic analogy is , perhaps, responsible
to some extent for this , but however use
ful as an analogy , the learner must be
careful not to push the parallel too far.
At the present moment it is not known
MR. W. POLSON'S HIGH -SPEED ENGINE AND VERTICAL BOILER.
exactly what electricity is, as a matter of
fact, and the best one can do is to assume
and eccentric straps and rods are all in one. The
soñe hypothesis which
falls in , as far as
link is made with centre brackets coupled to bridle
possible, with known facts and phenomena , and
rod . The wheel is 31 ins. diameter, which a friend
base our reasoning on these premises until other
of mine turned . All the other parts were done by
and better ones are forthcoming. For this reason
hand .
it is not correct to regard electricity as capable of
The boiler is 3 ) diameter, 6 } high , with centre
actually “ flowing," as water or other liquids would
flue, i in . diameter, made from an old cycle pump,
do
Scientists of the present day regard electrical
with two small cross -tubes. The safety- valve and
phenomena rather in the light of a vibration , and
water filler are in one, being a stop plug off a cycle
the effect of the so - called current is explainable by
tyre. I have a steam tap on boiler, which I
the assumption that the condition of high -level
I found rather difficult to make. I made steam
and low -level electricity caused by a dynamo at
pipe from sheet brass . I may say that it is very
work makes a progressive disturbance or vibration
in the medium through which it acts, without
quick on the reversing gear.
of anything tangible. translation
actual
To give any fuller details , I am afraid would take
Faithfully yours,
up too much space. The nuts and bolts I made,
A. H. AVERY .
the tools used being a soldering iron , screw -plate,
Tunbridge Wells .
small vice, small drill, an old knife notched for a
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Position of Force Pump in Model Loco
motive .
TO
THE
EDITOR
OF a The
Model
Engineer
DEAR SIR , -I enclose
sketch
in which
is .shown
what, I believe, is a new position for the force pump
in model locomotives . The usual course appears
to be to place it in the tender, which necessitates
a steam - tight junction between engine and tender,
which is not an easy matter in the case of engines
of small scale .
I have adopted the position in my {-in . scale
Midland four-coupled express, and the result
is most satisfactory. The barrel of the pump
lies under the footplate with the opening on

003

100%

SECTION,
A NEW

POSITION FOR THE FORCE PUMP IN A

the right-hand side ; this is covered by the step
A
which is pivoted and can be moved forward .
handle, made of a piece of brass tube with slots
cut in it, engage with the bayonet point of the
sucker, is inserted, a quarter of a turn to the right
fixing it in position ; the pump can then be worked
as required, the left hand being used to steady the
engine while doing so . A quarter of a turn to the
left disengages the handle, which can then be with
drawn , leaving the sucker in the pump barrel ; the
tap between pump and clack -box is turned off and
the step replaced in position. I think the sketch
will make all clear and I hope the idea may be of
some use to your readers.-- Yours truly,
MONTAGUE B. BIRD .
Loughborough.
Errors in Draughtsmanship .
To the EDITOR OF The Model Engineer.
DEAR SIR , -My note which was published in the
issue of July 21st seems to have raised the ire of one
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or two of The Model ENGINEER readers, so I beg
leave to reply to them . Unfortunately I have mis
placed the issue in which Mr. H. Greenly's reply
appeared . Anyway, I know that both he and W.
J. V." of the August 11th issue, have called me down
because I mentioned 1-100oth of an inch ,
“ W. J. V.” says that he is surprised to see me
grumbling because the drawings are not dimensioned
in 1-1900th in . Now , I did nothing of the kind ;
what I said was this : Every measurement should
be a definite size, in thousands if necessary .
If THE MODEL ENGINEER readers think that they
are not necessary after the following statement,
then I hold up my hand : — “ Is it not better to give
a dimension such as 1'512 or
I'493 ins., and let each model
HANDLE.
maker work as near as he
likes if bis skill will let him ,
than to give the same as
it ins. + and 14 ins. - which
means anything ornothing ? ”
i.e.,the dimensions are nothing
definite .
It makes no matter if it is
plate work, because I think
you will find that either the
inside or outside dimension
in plate work will be some
proper size, more especially
wlien it is in connection with
some ordinary machine work
as it is with a model loco
motive. However, I leave it
in the hands of each reader
to form his own opinion in
the matter .
“ W. J. V." says that the
majority of the readers are
amateur model makers, Grant
ing this, I think he will agree
with me when I say that an
amateur who can start and
bring to a successful ending
such a fine piece of work
as the “ M.E." Locomotive
must be a skilfulmodelmaker.
END View .
" W. J. V.” also says that
theamateur's tools are limited ,
MODEL LOCOMOTIVE .
indifferent quality , and only
partly understood . Now , I
agree with him in the first two statements, but in
the last I must differ with him and side with the
amateur. I say that he does understand them ,
and understand them perfectly ; he could not turn
out the work he does if he did not.
To give readers an idea that I know what I am speak
ing about when I mention drawing office practice, I
may mention that at present and for many years
past I have been leading mechanical draughtsman
for a firm who employ 4,000 hands ; also contributor
to both English and American papers under various
noms-de -plume. -Yours, etc.,
OAKUM Splice. ”
DEAR SIR ,-In further reference to this matter, I
thank
Oakum Splice " for his reply. I have not
the least objection - rather the reverse - to definite
measurements in engineering work , but do not
agree with his original contention that micrometer
measurements are necessary in boiler -smith's and
plate work generally . This is the main point of
my argument. - Yours truly, HENRY GREENLY.
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Hints on Apprenticeship .
TO THE EDITOR OF The Model Engineer.
DEAR SIR ,-My views, as a practical engineer,
on the vexed question of what a young man should
do in reference to his apprenticeship to engineer
ing may be of use to those of your readers who are
not quite clear as to what is the best way to set
about it . There are two classes of young men ,
broadly speaking, from whom apprentices are
drawn - first, those with money or position , which
may reasonably entitle them to look to the higher
branches of the profession ; and, secondly, those not
so advantageously placed in either respect, and
who would more naturally look for the good positions
in the lower branches.
Taking the first class first , I believe a young man
should go in for a two -years' or three-years' course
at a technical school, where he will receive a good
grounding in his profession. He should learn how
to use his tools and how to draw , in addition to his
theoretical work . He need not expect to become
very proficient in the short time he is at school ;
but if he starts in the works afterwards knowing
how to hit a chisel on the head without damaging
his fingers, he will find that his foreman and the
men will take more interest in him from the first
than if he is quite a raw hand ; and if he can draw
and know how to read a drawing it will be useful
to him .
Although he may have been successful at school,
let him be careful not to use his knowledge too much
in the presence of the men ; let him ask the men for
any hints or information , but let him think the
matter out carefully first, and not ask foolish ques
tions which a little thought would have supplied
an answer to . Let him keep in the good books of
the shop foreman ; and if this is a reasonable man
let him take a suitable opportunity to explain to
him that he hopes to see the working of all depart
ments while he is serving his time.
A little tact with this official will do wonders.
Above all, let him keep good time, and not come late
in the mornings ; no foreman will look with a
favourable eye on the bad timekeeper. Let him be
for the time a workman , one of themselves, and let
him try to see things from their point of view .
Nothing is more useful in after life than to know
what the men think and how they will look on any
alterations our late apprentice may then be in a
position to make.
He should not be too anxious to get into one of
the largest firms in whatever branch of engineering
he may decide to take up. In the first place, it is
difficult to get in , as they all have as many appren
tices as they want, and a good many more applica
tions than they can grant. Hewill do just as well in
a smaller shop which is up -to -date, and where he
can see processes from beginning to end, and can
study the general system of the works more closely
than he could in larger works.
And here let me say that he should not only
study the particular job he is engaged on . Let him
study the whole arrangement of the works. Let
him follow the course of the raw material from its
entrance to its exit as the manufactured article.
Let him study the arrangement of the machines and
see if he could alter, to advantage , the positions of
any of them with a view of reducing handling and ,
consequently , labour ; and let him store up this and
any other information till he sees a good oppor
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tunity of utilising it. He will do himself no good
by recommending alterations or improvements
with a month's , or even a year's, experience behind
him . When he does make any use of his observa
tions, let him be careful to place his information
in a quarter where it will receive a fair hearing and
not be resented .
I have heard it said that the workshop experi
ence — i.e., the apprenticeship - should precede the
technical school. I think that is a mistake. The
technical school is school, and when a young man
leaves school, whether technical or otherwise, he
is entering on his professional career ; and I think
it a mistake, when once he has done this , to make a
break in that career , lose touch with his engineer
ing superiors, and go back to school again . No ;
he should go to the school first and follow out the
theory he learnt there by the practice in the works,
and his school experience will push him ahead in
his profession , instead of his professional experience
pushing him ahead in the school, which is doubt
less desirable, but not to be compared with the
alternative.
Individual tastes and circumstances vary SO
much that it is impossible to give any useful ad
vice as to what he should do after his apprentice
ship is over. If as an apprentice he has been un
able to get into the drawing office, he should en
deavour to do so afterwards, and this in the same
works as he served his time in . In this capacity he
can show his usefulness very soon if he has kept
his eyes open in the works, and methods, small in
themselves perhaps, but valuable in the aggregate,
can soon be devised to reduce cost of manufacture .
Whilst he is designing things, let him keep the pro
cess of manufacture in his mind's eye, and not de
sign things that are unnecessarily awkward and
expensive to make.
In the drawing office we must leave him . His
career depends on himself alone then , and I think ,
if he has followed out the course I have briefly
indicated , and is possessed of average capabilities ,
he will have no fault to find with his decision to
become an engineer. After his technical educa
tion three years in the works as apprentice will be
enough , and during his apprenticeship he may ex
pect to draw the salary paid during the last three
years to an ordinary five years' apprentice: There
is some difference of opinion as to the advantage
or otherwise of paying a premium . Premiums, in
my opinion , are a mistake, as a rule . Firms of
standing charge a premium as a convenientmethod
of reducing the number of applications for appren
ticeship , and as this implies that they have more
than they want, it is reasonable to infer that the
apprentices will not receive so much attention as
they would in other firms not so much sought after.
There are many instances to my knowledge of
premium apprentices who have been so neglected
that they have spent most of their apprenticeship
making models, & c ., for themselves, and have
totally neglected to get any valuable information
about their real work .
Insignificant works demanding a premium should
be avoided . Their object is probably to get a
premium and nothing else. Gentlemen in the
position of consulting engineers, & c., offering great
benefits in exchange for a premium should be care
fully dealt with . Many will carry out their part of
the contract faithfully , but many will consider
pocketing the premium the most important part
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of it. A young man having influence with a good
firm who charge a premium may with advantage
pay it to get in to that firm , with a view to future
advancement ; but as a general rule , as I have said ,
I consider premiumsa mistake,andmore beneficial to
those taking them than to those paying them .
The second case I have supposed is a good deal
simpler. Possibly the young man knows or can
get to know some one in the works who will do his
best to get him taken on . Circumstances here vary
so much that it is impossible to advise him how to
set about this . We must suppose that he has
succeeded and has been taken on . Let him follow
the advice I have already given and which, I think ,
few engineers will criticise unfavourably . His
apprenticeship should be for five years. In most
towns he will find night classes that he should cer
tainly attend (our other apprentice may also attend
these with advantage to himself).
! I am now obliged to enter on debatable ground ,
but in my opinion , a young man in the circumstances
I have indicated should endeavour to go to sea as
an engineer, and should remain at sea long enough
to get his chief's ticket. I have had a good deal of
experience with engineers and I must say that in
every case the man who had been to sea was a better
man than the man who had not. Hegets an amount
of experience at sea which I believe to be unobtain
able elsewhere, and in addition he sees the world ,
which is an education in itself, if he goes about
intelligently . He will find when he gets ashore, if
he prefers to leave the sea, that he will have a better
chance of securing good appointments if he has a
chief's ticket than if he has not.
Several apprentices I have known , in the position
of the first one I have taken , have been to sea for
a while and do not regret it, although the life is
rough while it lasts . It is not so necessary for them
to remain long enough to get a chief's ticket, but
they can get a vast amount of experience in less
time than that takes ,
Although my remarks have only touched on the
fringe of a most important matter, they have
covered more paper than I had anticipated , and I
trust they may lead to a discussion in your columns.
H. L. Phillips.
- Yours faithfully ,
Mechanical Superintendent,
Port of Rangoon .
Oil Cups for Connecting Rods.
TO THE EDITOR OF The Model Engineer.
DEAR SIR,—Reading through Mr. G. V. Hutchin
son's able article on a design for a model horizontal
engine in your issue of August utb , I notice a
remark which I think is due to a misunderstanding ,
and may with advantage be corrected . He says
( see page 136 , end of first paragraph , column 1 )
The big and little ends are similar to those used
on Mr. Greenly's undertype engine, only that I
think if small holes were drilled in the caps of oil
cups to allow the entrance of the nozzle of the oil
can , it would be simpler than having to take off
the caps each time ; and they being so small, might
easily fall from one's fingers and get lost.”
The oil cups I intend to be used on the under
type engine big ends are those which are sold for
cycle purposes, and instead of a removable cap
have a revolving top. This top has a hole in it,
and on being partially rotated comes opposite to
another hole when the nozzle of the oil-can can be
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inserted. As soon as the cup is completely filled
the top may be turned and the orifice closed . There
are no loose parts to be lost, and , therefore, your
contributor's objections to the arrangement do
not hold good . These oil cups have been used by
Mr. Stuart Turner on his high -speed engines for
some time. - Yours truly ,
HENRY GREENLY .
I.ondon , E.C.
The Horse - power of Petrol Motors.
TO THE EDITOR OF The Model Engineer .
DEAR SIR,—I have often seen enquiries as to the
power which would be developed by a petrolmotor
of given dimensions. You have replied to them
by the same formula as used in determining the
i.h.p. of a steam engine. This is all right when the
pressure on the piston is known , but it is a quantity
which is not often known in a small petrol engine.
I therefore enclose a formula which may be of use
to those requiring to know about the h.-p. of any
small petrol motor of given dimensions :
Where
RºxSxr
= h . -P .
75,000
R is the radius in centimetres (2-54 cms. = 1i in . )
S is the stroke in centimetres.
r is the number of revolutions per minute.
Thus we have a motor 100 mms. x 100 mms. to
run 2,000 . r.p.-m.
52 X 10 X 2000 = h .- P .
75,000
h .-p: = 4
Hoping this may be of some use to your “ petrol
DESTROYER .”
readers, -Yours truly ,
[ The formula contained in the above letter, to be
reliable , must have been deduced from practical
tests with petrol motors. Our correspondent, how
ever , does not give any particulars of the basis of
the formula ; in any case, it can only be an approxi
mation . To obtain accurate figures with a given
motor, the cylinder should , of course, be indicated ,
and the h.-p. derived in the same manner as it
would be in a steam engine. - ED. M.E. & E.]
The “ Gauge " Competition .
Wishing to encourage model makers to let us
and their fellow -readers see what they have accom
plished , we again offer to send a
Columbus
sliding caliper gauge to every reader who sends us
for insertion in our Journal a sufficiently good
photograph and description of any model, tool,
or piece of apparatus he has made. If preferred ,
any other tool or article to the value of 6s. 6d .
will be sent in place of the Columbus gauge. Entries
should be accompanied by a separate letter, giving
the title of the article and stating exactly what
tool is desired . If other than a “ Columbus "
gauge is required , the page and number of the too !
in the firm's catalogue from which it can be obtained
should be mentioned. The article should be written
on one side of the paper only , with the name and
address of the sender on the back .
The photo
graphs and any separate sketches enclosed with
the contribution should similarly bear the name
and address of the sender , otherwise delay may
arise in the awarding of the prizes. It is essential
in this, as in our other competitions, that the copy
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right of the photographs must be the property of
the senders and the covering letter should contain
a declaration to this effect.

Queries and Replies .
(Attention is especially directed to the first condition
given below
and no notice will be taken of Queries not complying with the
directions therein stated . Letters containing Queries must be
marked on the top left-hand corner of the envelope " Query
Department" . No other matters but those relating to the Queries
should be enclosed in the same envelope.
Queries on subjects within the scope of this journal are replied to
by post under the following conditions ( 1 ) Queries dealing
with distinct subjects should be written on different slips, on
one side of the paper only , and the sender's nameMUST be in
scribed on the back. (2 ) Queries should be accompanied,
wherever possible, with fully dimensioned sketches, and corre
spondents are recommended to keep a copy of their Queries for
reference ( 3) A stamped addressed envelope (not post-card )
should invariably be enclosed . 14. Queries will be answered
as early as possible after receipt, but an interval of a few days
must usually elapse before the Reply can be forwarded . is )
Correspondents who require an answer inserted in this column
should undersland that some weeks must elapse before the
Reply can be published. The insertion of Replies in this column
cannot be guaranteed . (6 ) All Queries should be addressed to
The Editor. THE MODEL ENGINEER , 26–29, Poppin's Court,
Fleet Street, London , E.C.)
The following are selected from the Queries which have been replica
to vecently :
[ 12.374a] Model Locomotives. J. A. P. (Heywood) writes :
Mr. Greenly , in his excellent work on the “ Model Locomotive,"
advises against the use of long stroke feed -pumps worked from the
crosshead . Will he please say what objection there is to this
method ? I am building a i-in . scale locomotive, and propose
using a feed -pump worked from crosshead, and also an injector
(Vic). Would it be better to depend on the injector alone ?
The author of the above-named book says that long stroke pumps
have not, in his experience, proved satisfactory, owing, no doubt,
to the high plunger speed and the consequent difficulty the water
has to follow the plunger and get out through the valves on the
delivery stroke. Such pumps would , to overcome this trouble ,
have to be designed much larger than theoretically required , and
then the work done in actuating the pump would be considerable.
Therefore, short-stroke pumps are to be preferred . A fair -sized
lever hand pump is the best emergency boiler feeding arrangement
for larger locomotives. Use an injector and a hand pump, or an
engine pump supplemented by a hand pump. On largır models
and “ small power locomotives , two, or even three, separate
boiler feeding devices should be used , especially where the water is
not good , and the engine has to be run at all costs . Do not depend
upon one injector alone.
(12,385] Gas Engine Trouble . R. C. (West Gorton ) writes :
I have a gas engine, I h.-p., which , after starting, runs well for
some two or three minutes, the explosion being good ; after about
that time the explosions become weaker and weaker , and finally
fail. The gas supply seems sufficient, valves not leaking and com
pression good . am unable to reason why, after running for a
time, then ceasing. I thought the gas supply was insufficient, ut
the rubber gas bag keeps full. The piston rings are new and not
thoroughly bedded yet. If these were at fault, why should it run
at beginning ? I should be glad of a little aid from you .
There are only two obvious reasons which may account for
engine stopping . First, some partial stoppage in the pipes,which is
not noticeable until engine starts working and has been running
a while ; a flake of rusty metal from the inside of gaspipemay cause ,
and has often caused , a similar complaint. Secondly, the exhaust is
not clear. This will cause a lot of back pressure, and eventually
prevent the fresh charge being admitted to cylinder. Disconnect the
exh ust pipe at the engine, and run her like that for a while, and
see if she keeps going. You do not refer to the ignition at all. If
tube ignition , see that the s..cking of the engine does not make the
tube burner bob up and down too much ; it is possible to make
the tube lose its heat through this, and consequent misfires occur.
Is the enginewater-jacketed , and does it work on the otto cycle,
i.l., f ur trokes per cycle ? You mention none of these details.
Cases
of this sortwearetrust
reallytheonly
to may
be solved
inspec
tion . However,
above
assistbyyoupersonal
somewhat.
(12,201) Small Dynamo Failure. T. L. (Highgate) writes :
I have made a dynamo (Siemens type), shuttle armature , rated
at about 10 C. p . at 15 volts, shunt wound with 3 lbs. of
No. 22 n fields and about 4 Ozs. f No. 22 on the armature. I
ought to hav , got, s ozs . on the armature, but could not. The
machine will generate enough current to light a 34-volt lamp
feebly when driven very fast, but this r3sult is chiefly got by
the current the armature gives from the residual magnetism and
in no way can I get it to build up. I cannot find any leakages
or breaks in it. Should I wind armature with finer wire, or reduce
the amount of wire on fields, or would you kindly suggest what to
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do ? Thu 3 lbs, on the fields was supposed to go on in seven layers,
but I made ten of it on each leg. I should be much obliged if you
could help me.
Unless your machine is of very bad design , you ought to be able
to get something like 15 volts and 2 to 3 amperes from it with the
prxsent winding. Try shifting the brushes ; they may be in the
wrong position , and taking off current at the point of least volts :
if this fails, try altering the connections to the field coils, that is,
rossing over thewires. Perhaps the coils are opposing one another ;
or you may have wound the armature so that some of the turns
are opposing the others ; or there may be short circuits in armature
or field coils . If you can borrow a battery of, say, io volts and
I ampere output, you can separately excite the field-magnet, and
try if you can get a good field . If the armature generates in a much
better manner, it will prove that the field connections are wrong.
If you will read our handbook “ Small Dynamos and Motors
( price 6d.) you will find full information on the subject simply
explained. Your machine may be of such bad design that it i.
practically useless. If you will send a dimensioned sketch we may
be able to advise you.
(12,152) Windings for Shunt Dynamo. B.P.(Oldfield Lane)
writes : Would you kindly tell me the size and amount of wire for
machine as per sketch ? As shunt dynamo with shunt wire on one
obbin , and to change to series motor with series wire on the other

FIG . 1.
DYNAMO
FIELD -MAGNETS.
8 -** s1013.
IM

O

Mom

Query No 12152
bobbin ? Dynamo to give about 6 volts at 2,000 revolutions ;
armature 7-16ths in by 2 ins. long, laminated, magnets bent from
2 ins.by , iron ; each pole face fastened with two | iron screws.

Fig . 2.
POLE PIECES .

Query.18/2152
For shunt coil of field 1 lb of No 22 gauge s.c.c. copperwire ;
for series coil f lb. No. 18 gauge s.c.c. copper wire ; for arma
ture No. 25 single silk -covered copper wire , as much as you can get
on ; about 4 ozs. will be wanted . You must be sure and make a
good joint between the pole pieces and the magnet limbs where the
bolts go through. The poles should each be flattened on the outer
circumference to a width of at least in , and you should round
off the outer corners of the horns. The armature should have as
small a gap between the teeth and pole surface as practicable.
Countersunk screws would be better than projecting bolt heads.
(12,294 ] Windings for Small Dynamos. L. P.H.(Streatham )
writes : Will you kindly tell mewhat amount and number of wir
I should use on the armature of a small electric motor , the arma
ture measuring about it ins. diameter by i in . ? Also the number
and amount on field-magnets of the following shape and dimen
sions (sketch not reproduced) ? The armature is tripolar, and I
intend connecting it up in shunt. Whatbattery power shall I need ?
Wind the armature with No. 26.double silk covered copper
wire ; about 1 oz. will be sufficient, but get on as much as you can
also on the field -coil, which is to be of No. 28 single silk covered
copper wire. If joined in shunt to the brushes, or No. 22 gauge
double silk covered copper wire if joined in series to the brushes,
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about it ozs. will be the weight. Weadvise you to use the series
and ask their advice. They may be lamps suitable for burning
winding. Battery power about 3 volts and is amps. If the spindle
singly in parallel, or burning two or more in series. You will have
to decide upon the method which will best suit your particular
runs very free, a single cell giving 2 volts would probably run this
conditions. A continuous current arc lamp requires about 45
motor at light load ; but you would do well to provide 4 volts, so
volts, with current according to its size. The unequal burning of
as to be on the safe side.
the carbonsmay be compensated for by using a thicker size for the
(12,278] Small Dynamo Failure. J. H. L. (Southport) writes ·
positive than for the negative. For equal current, you should get
I have just constructed a small dynamo ( undertype), about 8 volts
a better light than with alternating supply . If th : lamps are to
2 amps. laminated , drum armatura, 8 slots wound in four sections
be usedisingly in parallel, you will have to put a resist.nce in
1} ins. in diameter, it ins. long . I have wound armature with
series with one ; the amount of the resistance will depen1 uron
11 ozs, of D.c.c. and the field -magnets with 5 oz . on each limb
how much current each lamp will take and the voltage of your
of the same size, connected in shunt. I have followed the winding
,
dynam
given in your handbook. The armature is wound according to
Fig . 42. The clearance is barely 1• 16th in . I cannot get the
[12,211] Position of Brushes in TripolarMachine. E. P.
machine to run as a motor, with from 2 to 12 accumulators,
(Plumstead) writes : I should esteem it a favour if you would reply
to the following queries :-(1) Should the discharging balls of a
though it shows a tendency to move slightly at certain points
Wimshurst be lacquered ?
(2) To what distance can I signal
when turned slowly by hand. I have had the field wire connected
without
wires with a Wimshurst, giving 6 -in . sparks ? Is there
to four newly charged cells to magnetise them . The insulation is
an inexpensive book on the subject ? (3 ) What position should
all right, as I have tested it with battery and galvanometer. Do
the brushes have in a small motor fitted with tripolar armature,
you think havemade a mistake in winding the 10 07s. on the fields,
and what is the most suitable gauge and amount to wind tripolar
as it is all they sent me ? Should I have wound the armature off
armature, diameter it , and it long ? (4) Does the consumption
this , and the fields after, with what was left ? I have had it running
with a water motor, but cannot get any current to move the finger
of chemicals in a battery vary when the current is passed through
circuits of different resistance ? If so , to what extent ?
of a small detector . If you could help me with this , I should be
very glad . I have gone through all my back numbers, but I do
Your queries are very indefinite, butwe give you the best replies
not see any faults like mine. I should like very much to see it
possible. (1) A matter of taste as far as theworking of the machine
working, as I want it to drive a small tramway.
is concerned , but they are better left unlacquered . (2) Perhaps
the wireless telegraphy experiments mentioned in THE MODEL
You are quite correct in putting the 10 ozs. of No. 22 gauge wire
ENGINEER for October ist, 1903, may help you . ( 3) Position of
on the field -coils, but it is scarcely fine enough gauge for working as
a motor to use for the armature , and quite unsuitable a gauge to
brushes depends upon the way the commutator has been set in
use for the armature for working as a dynamo. However, if every
relationconnected
to the armature
and ends
the way
in which
the coils
been
. If the poles
finishing
of the
coils have
all have
been
thing is in order the machine should run as a motor with 4 volts
and about 2 amps. with its presentwinding. Perhaps the accumu.
joined together and the starting ends joined one to each section
of the commutator , and the latter set so that the slots are between
lator is run down, or is of the pocket type,so that it has not sufficient
the armature poles , then the brushes should be set on the line
capacity to give the current required by the motor. Make sure, by
consulting the handbook , that you have wound the armature
A B (see diagram ) ; if the slots have been set opposite the poles
correctly , that you have joined up the field- coils so as
to produce N and S poles, and that you have the
brushes in the correct position ; then procure a good
battery capable of giving 4 volts and 3 or 4 amps.,
and try again . To start the motor, you should lift
one of the brushes for a moment from off the commu
tator, and then drop it again , so as to ensure the field
coils getting properly charged with current ; if the
machine refuses to run , try moving the brushes to dif
P
erent positions ; if it still fails to run there must be
some fault - perhaps a short circuit,in the commutator.
Р
The machine would be improved as a motor by re
winding the armature with No. 24 D.S.c. copper wire.
You cannot expect to get much output from so small
a machine as a dynamo, even if of first class design ,
but you can try re-winding the armature with No.
26 s.s.c. copper wire , and running at a speed of about
4,000 revolutions per minute ; about 5 volts and 1 amp.
would be a fair output, but you may not be able to
get it to excite at all. · This winding would also serve
ІВ
Query.NO12211. D
very well for working as a motor.
ONS
G
MS
OF
BRUSHES .
POSITI
SHOWIN
DIAGRA
(12,345 ) Power of Small Gas Engine. P. B.
(St. Alban's) writes : Please could you tell me what
size dynamo (in watts or candle -power ) a gas engine would drive
the brushes will be placed on the line C D :; if the armature coils
with a cylinder it bore and 2t'stroke, and reckoned to be actual
have been connected in closed circuit, the finishing end of one coil
h.-p., and working on the Otto cycle principle ? Also say what
to the starting end of the next, and each pair to one section of the
centre lathe the above enginewould drive, and also what size circu
commutator, the brush positions will be the reverse to the previous
case. But the positions may all bemodified according to the direc
lar saw ( to cutsoft wood ) the engine would drive.
tion in which the coils have been connected to the commutator.
(1) Ab ut a 40 -watt machine, i.e., about 9 or 10 c... (2) 31- in .
In the diagram it is assumed that the pole P is to be cut out, and
centre lathe for light work . (3) Only suitable for the lightest
that
it is connected to the segment marked I. The essential point
kind of circular saw work . Circular saws, even small sizes, take
is that the armature pole which is at any moment exactly in the
a lot of power ; on account of the high -speed necessary. Your
centre
of a pole face must be cut out of circuit. You can easily
PS . is vague. Candle-power is measured in watts ; reckon 4 watts
bend the brushes and make a trial of various positions. A suit
per c.-P.; and watts equal volts by amps : hence a 10- volt lamp
able
wire
from this armature to work from a battery of, say, two
taking a current of 4 amps.,would give 10 c.-P.
or three bichromate pattern cells would be No. 24 gauge double silk
(12,373] Running Arc Lamps. J. R. B. (Unicorn Hotel)
covered copper wire. (4 ) Yes ; the lower the resistance of the cir
writes : Will you please answer me the following questions ?
cuit, the more current will flow and the consumption of chemicals
(1) Will alternating current arc lamps light on the current sup .
will proportionally increase.
plied by one of Crompton's compound dynamos ? If not, will you
(12,230) Sulphated Accumulator Plates. J. W. (Mandy )
please let me know it it is possible to convert them to continuous
current ? If so , will you please let me know which will be the
writes : Would you kindly tell me whether it is the positive or
easiest way to convert them , as the current we have got down is
negative plate of accumulator which is wrong where it has got
sulphated ? Would such an accumulator be all right if it had its
alternating, and we are putting down our own plant.
positive plates replated by new ones ?
(1) This very much depends upon the design of lamp. With
alternating current, the top and bottom carbons burn away equally
The positive plates are usually the ones which are badly sul
but with continuous current the positive carbon , which should
phated , provided the negative plates are in good condition ; the
addition of new positives practically makes a new battery Nega
with ordinary downward lighting, be the top one, burns away twice
as fast as the negative carbon ( that is , the top carbon should be
tives do not give much trouble , they may be blistered or buckled
but that trouble is generally on the positives . Buckled plates can
connected to the positive main and the bottom carbon to the
if
carbons,
your
be
that
would
this
of
result
The
.
be straightened and the sulphate may be removed if not too bad
negative main
of equal diameter, would not burn away at the same rate, and the
by preliminary brushing with a wire brush (the plates being re
moved for this treatment) and then charging at a low rate of
arc would alter its position in the globe. There are so many types
of arc lamps that it is impossible to tell you what to do adapt them
current about three - quarter full charging current for a prolonged
to continuous current, unless you can give particulars and sketch
period, say, twenty to thirty hours. If successful, the sulphate
loosens and falls off ; the addition of a small quantity of carbonato
the construction . In all probability the lamps can be altered
of soda to the acid during the charging may be tried when all else
without very much trouble -- perhaps with re-winding the magnet
has failed ; f the sulphate then falls off, the plates can continue
coils. The best thing to do is to communicate with the makers,
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to be used , new acid should be mixed , and the soda solution thrown
away. It is not worth putting in new positives if the negative
plates look corroded and damaged .
( 12.199] Resistance for Hand - feed Arc Lamp. D. C. (Great
Grimsby) writes : Will you kindly inform me what kind of wire,
length and size of same; to use to make resistance for a hand-feed
arc lamp taking 15 amps, on a 250 -volt circuit . I want to make
it in as small a compass as possible and the heat to be as low as
possible. The time the lamp is working at once is 21 hours.
You will require to absorb about 200 out of the 250 volts , and
for this the resistance must be equal to about 13 ohms ; you cannot
alter the amount of heatwhich will be given off by thedissipation of
this amount of energy,which is equal to approximately 3,000 watts,
no matter how you arrange your resistance or what gauge of wire
is used . Some kind of high resistance wire should be used such
as “ Eureka " ; 24 lbs. of No. 16 gauge of this would be about
correct, a larger gauge , say, No. 14 would be better , but as you
are limited for space you could try the No. 16 gauge. The wire
should be either coiled into long spirals and stretched on insulators
or wound round a drum of porcelain or other insulating substance.
Allow plenty of openings for the heat to get away, and if possible
place it where a draught of air can play upon it ; you must keep
it away from inflammable material as you will nd the heat given
off is considerable. If you use No. 14 gauge, about 51 lbs. will be
necessary ; the lengths of
are 60 yards for the
16 gauge,
and 92 yards for the No.wire
14 gauge. This wire canNo.
be obtained
from one of the dealers in electrical supplies advertising in The
MODEL ENGINEER .
(12,431) 40 -Watt Dynamo ; Poor Running. W. D. (South
Brisbane, Australia) writes : I have made a dynamo from a design
in “ Small Dynamos and Motors," and it has rather disappointed
me in thematter of output, so I am writing to know if you could put
me right. It is an undertype machine, as shown at Fig 8, page 8
taken off the 40 scale on page 23 , and wound for 10 volts 4 amps.,
as given on page 47. The armature has six slots, with forty con
ductors in each (240 altogether), wound in six coils . Now , all the
dynamo would do was to light one 10-volt 2t- candle lamp, 10
watts, and that at a high speed - 3,500 to 4,000. A friend of mine,
who has built several small dynamos, said he could see nothing
wrong with it in any way, so I unwound the armature while he
and still he could see nothing wrong. (1) He tested
watched me,
commutator and amature for leaks, but found none. Poles in
fields N and S are all right. (2) Are you sure that if lbs. No. 20
for the fields is right, and would not a finer gauge wire be better ?
(3) Can I expect 40 watts from this dynamo, or must I reckon on
so much efficiency ? (4 ) Is a dynamo more certain to be right
when it is wound for a high voltage and small current than when
it is wound for the reverse ? I am afraid I was rather hasty in un
winding armature, not having tried the effect of more or less wire
on fields. However, I have made a new armature, as shown at
Fig . 1 ( sketch not reproduced ), and a new difficulty promptly ap
peared, although it may be more imaginary than real. (5 ) You
will notice that 3 ins. are removed from circumference in utting
slots in Fig . 1, 2 } ins. in Fig . 2 , and 21 ins. in Fig . 3. Now , which
is the best armature out of these three, and which is the worst ?
re in Fig. I offers
(6 ) I am under the impressionre that the armatustan
the most , and No. 2 armatu the least resi ce to the flux :
t
thus the fields requiring more curren in one case than the other .
Am I right, or is it not worth bothering about ? (7 ) How do you
connect when the coils are wound one on top of another, as shown
in Fig. 1 ? Kindly mark it in for me. (8 ) I am just in to the fifth
year of serving my time, and have made two lathes for myself and
many a useful little tool. Would the Editor care for a description
of any of these ?
There are so many little things which might upset the running
of your machine, we cannot enumerate them all. The most likely,
however, is that you have too large an air ga ) between armature
and field-magnets. Are you certain that the lamp does not take
more current than you imagine ? It is hardly a safe and certain
method to gauge the output of a dynamoby the lamp it will light ;
unless the latter is a standard one or has been previously tested .
Read the chapters on “ Hints and Repairs " carefully , and borrow
an ammeter, if you can , and measure exactly what urrent the lamp
is taking. (2 ) Yes ; a finer gauge would not be suitable unless you
worked at a higher voltage too . That would mean a finer gauge on
armature. (3 ) Will give 40 watts under the best conditions , but
possibly there are lots of little points which might be improved
upon with practice and experience. (1) Not necessarily. But
try the effect of more or less wire on the field coils when running
again . (5 ) Fig . 3 in your sketch - i.e., 8 slots each 5-16ths by 1.
(6 ) Fig . I is the worst ; not sufficientmetal left in the teeth . This
will not make a great deal of difference in the running, however, as
the machine is so small. (7) The articles now appearing in the
M.E. on armature winding will assist you over these difficultiesunder the heading " Lessons in Workshop Practice." Yes, we
should be pleased to have a description (with illustrations, if possible
drawings and photograph , either or both ) of any lathes, & c., you
have made. If you still have any difficulties unsolved after a
perusal of the articles mentioned, please write us again , and we will
be glad to assist you .
(12,297 ! Timing ofMagneto - Ignition . A. J. M. (Yeovil)
writes : I shall be much obliged if you would kindly inform me
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( 1) How is the spark obtained from a magneto macaine (as used on
petrol motors) timed ? (2) What advantage or disadvantage is
there over accumulators and coils ?
( I) By means of a make-and-break inside the cylinder , which is
worked by an adjustable cam , or by means of an externalmake
and-break (when a sparking plug is used), which is operated by a
cam. The timing of the cam can be altered so as to produce the
break at the desired moment by rotating it's setting backwards or
forwards relatively to the movement of the piston . (2 ) Each sys
tem has its advocates. With the magneto there is no battery to
recharge or to get out of order, but there are mechanical move
ments or gears to become loose ; and whilst it is possible with
accumulators to start the engine by leaving a charge in the cylinder,
and firing it by simply switching on the current to the coil, with
themagneto this is more difficult to accomplish , and it is usually
necessary to start the engineby hand .
(12,372 ) Switchboard Instruments. C. S. (Oakham )writes :
I note in Mr. R. Hunt's description of his switchboard instruments
(voltand amp,meters) that he says “ Thewires are wound on curved
cardboard cylinders, 3 ins. long, with a central hole through which
a very thin , scythe-shaped soft iron core swings." I should be
greatly obliged if you would tell me whether the coil lies horizon
tally or vertically with the back of the instrument. (2) How are
cardboard cylinders made, or where obtained ? (3) Is the needle
necessarily made of aluminium ? (4 ) General dimensions of instru
ments. (5) Could you kindly let me have a small diagram of
general arrangements ?
The coil should be vertical. If you will refer to THE MODEL
ENGINEER for June 4th, 1903, you will find, on page 542. a descrip
tion and good illustration of a voltmeter having a similar move
ment, which will probably explain matters clearly to you. The
bobbin can be made of wood or brass, or anything non-magnetic .
If you prefer to use cardboard, it can be built up by pasting to
gether the sheets known as Bristol board , obtainable from dealers
in artists' materials. The needle -- by which we mean the pointer
- is preferably made of aluminium , so as to be as light as possible ;
it should not be made of iron or steel. The moving force in such
an instrument is so very small that friction must be avoided to the
utmost extent
The News of the Trade.
( The Editor will be pleased to receive for review under this heading,
samples and particulars of new tools, apparatus, and materials
for amateur use. It must be understood that these reviews are
fres expressions of Editorial opinion , no payment of any kind
being required of accepted . The Editor reserves the right to
criticise or commend according to the merits of the goods sub
mitted , or to abstain from inserting a review in any case where
the goods are not of sufficient interest to his readers. )
• Reviews distinguished by the asterisk have been based on actual
Editorial inspection of the goods noticed .
Scale Model Railway Signals.
The interest taken in model locomotives and railways of late
years has created a desire for a greater amount of realism in the
essential details , and in respect to model permanent way and sig .
nals , Messrs. W. J. Bassett-Lowke & Co., of Northampton , have
kept up with the times. We have just received a sample of their
t -in . scale signal parts which , from all points of view , are excellent,
both in accuracy of replica, workmanship and finish . The set of
parts includes everything, except the signal post and connecting
wire . The action of the signal is exactly the same as in the proto
type conforming to the Board of Trade requirements, in which it
is stipulated that the signal shall automatically return to danger
in case of accident to the wire. This is done in the usual way
(without the use of springs) by a counterbalance weight at the
bottom of the post. The semaphore is fitted with green and red
spectacle glasses, and the lamp behind, which is made hollow to
receive an electric lamp, has a proper lens and backlight.
To Cyclists.
We have received for inspection a specimen cycle outer cover
from Messrs. Beal & Son , 27, Fawcett Road, Southsea , who are
supplying them for 6s. 6d . each . They appear to be in every way
satisfactory, and are made to fit the Palmer and Clipper pattern
wheel rims.

New

Catalogues and Lists .

The Brook Electrical Works Co. - The Crescent, Hockley
Brook , Birmingham .-- We have received an illustrated list, com
prising elertric bells, telephones , sparking plugs, ignition coils ,
pocket accumulators, cells and sundries , X -ray coils, magneto
machines, and medical coils. List sent to readers upon application .
The Dermatine Co., Ltd., 95, Neate Street, London , S.E.
-The price list of valves issued by this firm has been sent to us,
special article on pumping and condenser plant,
containing
concerning the application of valves , whether flexible or hard , to
resist steam and oil ; also illustrations of designs of valves, valve
guards, and gratings.
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The Editor's Page.
N our issue for August 11th , we gave an outline
of the objects of the Bill on the subject of
Wireless Telegraphy, which was then being
introduced into Parliament. Since that date this
Bill has become law , and a formal notice pro
hibiting the use of wireless telegraph apparatus,
except under license , has been issued by the Post
master-General. As it is probable that many of
our readers who are interested in this subject have
not seen the official notice we reproduce it here
with :
TELEGRAPHY
ACT , 1904
WIRELESS
Notice is Hereby
Given , that it is provided
by the above
named Act that a person shall not establish any wireless telegraph
station or instal or work any apparatus for wireless telegraphy in
any place in the British Isles or on board any British ship in the
territorial waters abutting on the coast of the British Isles except
under and in accordance with a license granted in that behalf by
the Postmaster-General.
Wireless telegraphy is defined by the Act to mean any system
of communication by telegraph as defined in the Telegraph Acts ,
1863 to 1904, without the aid of any wire connecting the points
from and at which the messages or other communications are sent
and received .
Companies or persons requiring a license for any wireless telegraph
station should make application to the Postmaster -General on or
before the ist October, 1904.
Forms of application may be obtained from the Secretary to the
Post Office,General Post Office, E.C.
By order ot the Postmaster -General.
General Post Office , London , 19th August, 1904.
We may add that we have written to the Post
Office authorities to ascertain how far this Act will
prevent the construction and use of wireless tele
graphy apparatus by amateur experimentalists ,
and we will let our readers know the result of our
enquiries in due course.
*
*

We have so many readers who are at the present
moment apprentices in engineering works , or who
are contemplating becoming such , that we feel sure
the letter to apprentices from Mr. Phillips, of
Rangoon , which we publish in our " Practical
column this week , will be read with a
Letters
good deal of interest. There is no doubt that once
a lad has passed through the workshop door his
progress and his future depend very largely on his
own conduct and his64 own efforts , and coming from
through the mill," the hints
one who has been
given by Mr. Phillips are well worthy of attention
and careful consideration ,
Answers to Correspordents .
J. B. COOKE (Manitoba ). --Lineham's Mechanical
Engineering ," price 12s. 6d . net, is an excellent
all- round book for the young engineer. Petti
Manual of Locomotive Engineering,"
grew's
price 21s., is the most comprehensive work on
the modern locomotive.
A. C. B. (Bungay).— Many thanks for cuttings,
which are interesting; There are difficulties,
however , in the way of re-publishing.
C. W. S. (Brockley).— Thanks for yours re patented
articles.
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W. N. (Old Supton ). — The Thorn & Hcddle Acety
lene Co., Ltd., 151, Victoria Street, London ,
S.W., will supply you with a generator .
H.H. ( Silvertown ).— The Junior Institution of
Engineers, 39 , Victoria Street, Westminster,
London , S.W., arranges a number of visits to
electrical works for its members.
A letter
addressed to the Secretary will secure full par
ticulars as to membership
If you are not
professionally engaged in engineering, the Society
of Model Engineers would suit you better. For
their address , see notices in our pages .
H. T. ( Birmingham ).- Many thanks for your kind
letter. Your suggestions for articles are appre
ciated and shall have consideration .
J. H. H. (Penge). — We are sorry your note is not
quite practical enough for insertion.
Will Mr. Whitmore who contributed the article on
Cardboard Locomotives ” in the issue for
Nov. 5, 1903, kindly communicate with the Editor.
Notices.

The Editor invites correspondence and original contributions op
all amateur mechanical and electrical subjects. Mutter intended
for publication should be clearly written on one side of the paper
only,and should invariably bear the sender s nameand address. 11
should be distinctly stated, when sending contributions whether
reinuneration is expected or not, and all MSS. should be accom
panied by a stamped addressed envelope fur return in the event of
rejection. Readers desiring to see the Editor personally can only do
so by making an appointment in advance.
This journal will be sent pos! free to any address for 138. pei
annum , payable in advance. Remittances should bemade by Postas
Order .
Advertisement rates may be had on application to the Advertise
ment Manager.
HOW TO ADDRESS LETTERS.
All correspondence relating to the literary portion of the paper,
and all new apparatus and price lists, & c .,for review , to be addressed
to THE EDITOR , " The Model Engineer," 26–29. Poppin s Court
Fleet Street, London , E.C.
All correspondence relating to advertisementsand deposits to be
addressed to THE ADVERTISEMENT MANAGER , “ The Model Engi
neer, 26-29, Poppin's Court, Fleet Street, London , E.C.
subscriptions and correspondence rela'ing to sales of the paper
andAllbooks to be addressed to Percival Marshall & Co., 2629 .
Poppin's Court, Fleet Street, London , E.C.
Sole Agents for United States, Canada, and Mexico : Spon and
Chamberlain , 123, Liberty Street, New York , U.S.A., to whom
all subscriptions from these countries should be addressed .
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Well- Designed

Model

Horizontal Engine.

By J. A. McGLASHAN .

NUOS
2
Fig . 1.-- MR. J. A. MCGLASHAN'S MODEL HORIZONTAL ENGINE .

" HE two photographs herewith , represent my
model horizontal engine. The castings are
THE
all in gunmetal. The governors, crosshead ,
shaft, disc , studs and nuts, and all other rods are
of steel. The cylinder is it- in . bore, 2 - in , stroke .
There are two valves, the outer one being the cut
off working by a link. The governors are somewhat
troublesome to make, but they work well ; and ,
after some experiments with steel and brass wire
springs, I find German silver wire the most suitable
for governor springs. The flywheel is 7 ins. diameter ,
1 in . across the face, and heavy, and the driving
pulley is 34 ins. diameter. It will be noticed from

the photograph that the crosshead has a taper, and
by removing a thin liner the shoe slips forward
and so takes up the wear. The sight lubrica tor is
somewhat large for the engine, but made as small as
possible for a working model. The oil chamber
holds under half-an -ounce of oil. I have removed
the connections from steam pipe to lubrica tor for
cleaning, one from condenser to boiler side of steam
valve, and the other from glass tube to underside
of valve.
This design of engine makes a pretty model, and
works well. It drives comfortably a medium
Singer's sewing machine.
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The Society of Model Engineers .
(Reports of meetings should be sent to the offices of THE MODEL
ENGINEER without delay, and will be inserted in any par.
ticular issue if received a clear nine days before its actual
date of publication .]
London .
'HE first indoor meeting of the Winter Session
THEwillbe held at the Holborn Town Hall,Gray's
Inn Road, on Monday, September 26th , at
7 p.m. It has been decided to make this a special
track night, and it is confidently expected that a
much extended track will be available . All mem
bers who possess locomotives of any description are
requested to bring them to
this meeting:
The following meeting will
on
Thursday,
held
be
a
13th , when
October
the
Sale
on
Rummage
lines of the one last year
will be held . Members who
intend placing articles in the
sale, on which a reserve of
7s.6d . or more is to be
placed , are requested to in
form the Secretary in writing
of the nature of the article,
so that a list of the better
class articles may be pre
pared and published before
HERBERT G.
the sale .
Sec ., 37 ,
RIDDLE , Hon .
Minard Road , Hither Green ,
S.E.

September 8, 1954.

and the decision of the Editor to be accepted as
final.
5. The Editor reserves the right to print the
whole or any portion of an unsuccessful article
which he may think worthy of publication , upon the
understanding that remuneration is given at the
Editor's discretion in proportion to the length and
merit of the matter used .
6. All Competitions should be addressed to The
Editor, THE MODEL ENGINEER , 26 to 29, Poppin's
Court, Fleet Street, London , E.C., and should be
marked outside with the number of the Competition
for which they are intended . A stamped addressed
envelope should accompany all Competitions, for

Provincial Societies.
Fig . 2. - ANOTHER VIEW OF MR. McGLASHAN'S HORIZONTAL ENGINE.
Gainsborough . – A So
ciety of Model Engineers
wishing to
their return in the event of being unsuccessful. All
is being formed here. Gentlemen
become members , are requested to communicate
MSS. and drawings should bear the sender's full
with Mr. J. H. P. BOLDERO , 12, Spital Terrace,
name and address on the back .
Gainsborough
Prize

Competition .

Competition No. 41. - A prize of £ 2 25. is offered
for the best design for a model of an electric travel
ling crane to run on a railway of 33-in . gauge (the
Society of Model Engineers’ standard ). The crane
should be capable of lifting, slewing, and travelling,
and should not require a very large battery of cells
to work it . Closing date September 15th , 1904.
GENERAL CONDITIONS FOR ABOVE COMPETITION.
I. All articles should be written in ink on one
side of the paper only .
2. Any drawings which may be necessary should
be in good black ink on white Bristol board. No
coloured lines or washes should be used. The draw .
ings should be full size for the model, and small
details double full size.
3. The copyright of all photographs entered in
connection with any Competition must be the
sender's own property, and a signed statement to
this effect must accompany same.
4. The copyright of the prize articles to be the
property of the proprietor of THE MODEL ENGINEER

Workshop Notes and Notions .
(Readers are invited to contribute short practical items for this
column , based on their own workshop experience. Accepted
contributions will be paid for on publication, if desired , accord .
ing to merit . All matter intended for this column should be
marked “ WORKSHOP " on the envelope. ]
A Method of Turning an Eccentric .
By J. P. HANLON .
During the construction of a model horizontal
engine some little time ago, I was confronted with
the problem , How to turn the eccentric - a forging .
I knew I could manage all right by attaching throw
plates on a mandrel, but it was almost as difficult
to make throwplates as it was to make the eccentric ,
so I dropped that idea and raked about for another
which would be simpler and turn out accurate work .
The following is the one I hit upon. I first got a
piece of mild steel or iron, 21 ins. long by
in .
Having truly centred it I turned one end for 14 ins.
down to
in ., and the other end also , leaving in .
long in the middle , this I afterwards turned up taper.
I next screwed the short end from the taper to
fit f Whitworth nut and cut a nick or slot
crosswise
in . wide, and half throw of eccentric
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(it was 3-32nds in . deep ). . I next took the
forging and drilled it correctly , and putting it in
the slot I screwed up the nut and set it truly
with compasses from centre of mandrel. It was
then to all outside appearances an ordinary mandrel
with a nut. Now for the part which the taper
plays. After the eccentric has been turned on the
k
k

"

Y.
Fig .

Fig . 2. -

Mending Broken Lamps .
By RICHARD ENGLAND.
Having tried many of the devices for repairing
small loop lamps when the platinum contacts had
broken off level with the glass, and failed , I venture
to give the following simple method, although I do
not know whether it is original or not :
First clean the ends of the platinum , and rub
22"
them with a little soldering solution , when it will
14 "
be found an easy matter to get a minute quantity
of solder to adhere to them by means of an ordinary
soldering iron . Now take a single strand of copper
wire from a piece of flexible bell wire, and it will be
mos
quite simple to solder it to the platinum , although
when finished the joint is very weak . For this
D
reason, a thick piece of wire could not be used, as
it would break off immediately . Then solder a
1. - MANDREL.
piece of thick covered wire to the thin strand ,
about an inch from the
lamp (while doing this the
joint to the platinum may
be made more secure
by a little sealing -wax ).
After this put the lamp in
a pill-box , the thick wires
being brought through
holes in the sides, and
pour in a thin paste made
of plaster of Paris, with
the addition of a litle fine
Allow this to
.
sugar
PART SECTION OF MANDREL AND ECCENTRIC .
“ set,” and it will be
amp
found that the

Fig . 3. --ALTERNATE DESIGN OF MANDREL.
Plaster of Paris

face, it is taken out of the slot or nick and forced
on the taper by the nut and washer, the hole in
eccentric half bedding on to the taper same as
ordinary mandrel, only the taper is quicker ; when
firmly screwed up it can be faced up in an ordinary
manner for the headstock side, being reversed as
one side is finished .
(We think the ingenious device of our corre
spondent would prove much more versatile if made
as shown in Fig . 3, a separate mandrel being used
for the second operation of facing from the hole
for the axle. By having the collar A , Fig . 3, a
better bearing surface for the sheave is provided
when turning the outer circumference ; in this
respect the original design is defective. Whilst it
will work with the given size of eccentric and hole
and axle , difficulties may arise when the mandrel
has to be used for another job.-ED., M.E. & E.]
Putting Pistons in Place.
By C. N. T.
The fitting of the piston into the cylinder (of
small gas engines especially ) is often rather a
laborious and difficult task , owing to the fact of the
expanding piston rings ; but iſ a tape or a piece of
string is put round the ring and pulled tight, so as to
contract the ring just before pushing the piston into
the cylinder , it at once goes in without any difficulty .

Fine Wire
soldered to Lamp

To mod
Ballery

To Battery

A METHOD OF UTILISING BROKEN ELECTRIC LAMPS .
and joints are firmly embedded in the plaster .
The above illustration shows a lamp fixed in
this way .

MESSRS. W. T. GLOVER & Co., of Trafford Park ,
Manchester, have issued a chart suggesting a con
venient means of communicating particulars of
sketches by telephone which may be occasionally
of use to firms when desiring to transmit orders
more quickly than is possible by letter. The idea
is simply that of co- ordinates , numbered and
squared paper being used , and a sketch of the
desired object, say a boiler end plate, being made
on it. The indicator numbers of the horizontal
and vertical lines are then used as guides to enable
à similar sketch to be reproduced.
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The Latest in

Water- tube Boilers for the Navy . - After an
inquiry extending over nearly four years, the Ad
miralty Committee appointed to inquire into the
working of water -tube boilers has issued its final
report. Several interim reports have appeared
from time to time, and it may be remembered the
Committee had its origin in the defects revealed
during the course of working with the Belleville
boiler, which was somewhat precipitantly adopted
by the Admiralty in the first instance as the standard
type of steam generator for battleships and cruisers.
Strong comments were made on the exclusive
selection of this type at the time it was made, and
although many boiler engineers recognised that
naval requirements in respect to steam generators
were so special as to warrant the adoption of water
tube boilers of some form , there was a pretty general
feeling that the selection of the Admiralty was
premature and ill-advised , an opinion fully sustained
by the report issued by the Committee in July ,
1902, and which unequivocally condemned the
Belleville type on account of its rapid loss of
efficiency and the serious character of its defects.
While condemning the Belleville, and urging that
water-tube boilers of some kind were called for to
meet the exigencies of naval service , the Com
mittee were not then prepared to suggest any other
special type for adoption , although the Yarrow ,
the Babcock , the Niclausse, and the Dürr were
mentioned as presenting promising features. This
inconclusive opinion was further complicated by
the fact that the use of the cylindricalmultitubular
boiler to the extent of one- fifth the total steam
requirements was advised in conjunction with water
tube boilers.
The subsequent experience of the Committee has
evidently led to a considerable modification of their
views on some points , owing largely, no doubt, to
improvements developed in the design and con
struction of water-tube boilers by makers as they
have become more familiar with naval require
ments, and it is but fair here to remark that in this
respect the Belleville boiler has grown with others ,
the types of this boiler that have been lately sup
plied having proved a great advance in working on
their predecessors. These improvements, how
ever, have not sufficed to place the boiler in its
pristine pre-eminence, the palm of superiority being
accorded without reserve to boilers of the Babcock
& Wilcox and Yarrow large-tube type for all large
ships . When the former report was published by
the Committee, the Dürr and Niclausse boilers
were put forward as affording promising types for
inquiry as to merit along with the two other types
that have been selected , but tests in working have
failed to demonstrate their efficiency as effectively
as the Babcock and Yarrow . In recommending
these two latter types, the Committee recognise
that the upkeep of any water-tube boiler is likely
to be heavier than that of the cylindrical boiler , and
hence it is not probable their experiments and final
decision will materially affect boiler practice in the
mercantile marine.
The Committee's decision as regards boilers for
battleships and cruisers does not apply to small
vessels for high speed , such as torpedo boats and
destroyers, though the Yarrow large-tube typə is
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recommended for small cruisers which have to keep
the sea and act with the fleet, in preference to the
express " types that have hitherto been employed .
In their report the Committee go very fully into
the reasons that have influenced their final decision ,
and asmost likely reports will be published more fully ,
it is only necessary to refer to the more salient of
these . On the question of efficiency the Babcock
boiler gave the very high result of 81 per cent. in
a 30 hours' trial when burning 20 lbs. of coal per
square foot of grate per hour, and 77 8 per cent.
even when burning 27 lbs. The figures for the
Yarrow large-tube type followed closely on these ,
the efficiency being at or over 75 per cent. in trials
of over 24 hours' duration when burning from 17
lbs. to 21 lbs. per square foot of grate per hour,
while 69* 5 per cent. was recorded for 8 hours when
burning at the rate of 40 lbs. per square foot.
These latter figures were not equalled by the
Niclausse even when burning at so low a rate as
14 lbs. per square foot per hour. Here it may be
observed that in none of the water-tube boiler
trials was the efficiency so high as in the trials made
with cylinder boilers on board the Cunard liner
Saxonia , when in a 13 hours' trial it reached 82'3
per cent, with a coal consumption of 20 lbs. per
square foot of grate per hour - a fact which will no
doubt confirm in mercantile marine circles the high
opinion which has always been held respecting the
capabilities of the multitubular marine type of
boiler. As regards the production of dry steam ,
the two selected water-tube types gave the best
results throughout .
As the result of their trials, the Committee find
that the Yarrow boiler can be severely forced with
out danger, and that the Babcock & Wilcox boiler
can with safety be forced to the extent shown in
the reports . In this respect there are limitations
with the Dürr and Niclausse boilers. As regards
stoking, it is pointed out that water- tube boilers
require a higher degree of skill than cylindrical ones ,
this being more necessary with the large grates
of the Dürr , Niclausse, and Babcock & Wilcox
boilers than with the smaller grates and better
shape of combustion chamber of the Yarrow . Mechanical Engineer .
New Locomotive for the Jungfrau Railway. —
A locomotive has been recently introduced on the
Jungfrau Railway in which the electrical details
differ somewhat from the earlier types. It weighs
16.8 tons, and is equipped with two 150 h.-P. 450
volt to 600 -volt 3-phase motors, running at 760
revolutions per minute. A speed of five miles per
hour is maintained on both the up and the down
journey. Special arrangements are provided for
regulating the speed of the locomotive on the down
grade. The motors work as asynchronous motors
on the up journey , but they can be connected up
as self-exciting generators on the down run . They
have three slip rings on the one side and a com
mutator on the other . The three brushes belonging
to the latter are automatically lifted off the com
mutator by a 3 -phase magnet whenever the line
circuit is connected up to the motors. A resistance,
capable of absorbing 170 kws, for a lengthy period ,
is used both for starting and for braking.
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Engines for Warships. - Prof. Rateau, the
inventor of the turbine bearing his name, in the
course of a paper recently read before the Institution
of Naval Architects, advocated the use of mixed
engines in war craft. Turbines he urged , were
wasteful at light loads as compared with ordinary
reciprocating engines, and for this reason a com
bination of the two would better meet requirements
than a boat equipped solely with turbines. Re
cently trials have been made with a torpedo boat
built by Jarrow & Co., equipped with mixed engines.
The boat, which measures 152 ft. long by 15 ft.
wide, and has a displacement of about 140 tons, is
fitted with three shafts.
Two turbines of the
Rateau type drive two side or wing propellers, and
an ordinary 3-stage compound engine of about
250 h.-p. the third or central propeller.
For
cruising speeds of about 10 knots the ordinary
reciprocating engine alone is to be worked . It
will then be running at about its full designed power ,
and will be at or near its maximum efficiency .
When the highest speed, which is 25 knots, is needed ,
the two turbines are put in operation and the screws

Modelling “ Atlantic ”
Locomotives .

Type

By Henry GREENLY .
( Continued from page 200.)
G.N.R. No. 271 Class. - In this locomotive we
have a distinctly different arrangement of moving
parts . The originalmachine is, I believe, the only
one of its class on the Great Northern Railway, and
has four cylinders — not compounded , the ordinary
arrangement of locomotive cylinders being dupli
cated — all driving on to one axle , two outside the
frames and two inside (see Fig . 4 , page 175, of issue
of August 25th ). As a consequence of the use of
the leading coupled wheels for the drivers, the
stroke of the cylinders is reduced to 20 ins., the
connecting- rod being comparatively short but, all
the same, bearing a reasonable proportion in length
to the stroke. The engine is a balanced engine,
the crank pins inside and outside, on each side,
being placed opposite to each other. Owing to the

LY

1400

Fig . 19. — THE L.Y.R. “ TEN -WHEELERS,” No. 1403 CLASS.
on all these shafts are used in propelling the vessel.
This is the first time that a boat has been fitted
with both kinds of engines. As to the result of the
trial, that is to be seen in the account of the coal
consumption and its relation to thespeed - matters
that are yet to be computed .

short stroke, at high rates of travel the piston speed
is not so high as usual, and the coupling -rods have
an ideally short throw . However, these con

Throat plate

tube plante

Furnace Lining . – Carborundum fire sand is
being successfully used for lining furnaces exposed
to high temperatures . It is an electric furnace
of carbon , silicon , and a little
product,
fire silica .consisting
It is greyish green in colour, granular ,
easily crushed , and of low heat conductivity . It
is applied by mixing it with silicate of soda, about
one part of the latter being used to nine of the sand.
The sodium silicate is diluted to a thin syrup, with
which the fire sand is mixed into a paste, which can
be moulded easily, and retains its form until fired .
It is claimed that this artificial product withstands,
without softening, temperatures at which even
Dinas firebrick gives way, and repairs are most
easily effected by adding a little of the silicon paste
to the worn part.

rail
Fig . 20. - FIRE -BOX FOR A 4 -IN . SCALE MODEL OF
G.N.R. No. 271 OR L.Y.R. No. 1400 .

BLAST FURNACES IN Russia. — There are 295 blast
furnaces in Russia , of which , according to a return
just issued, only 163 are at present in operation .

siderations involve only the prototype ; the light
weight of revolving parts and the comparatively
low circumferential speeds common to working
models do not necessitate urgent attention being

( Scale :
flame quard

Axle

Half size

for
model.)
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paid to the balancing questions, whilst high piston
speed is not usually a trouble - rather the opposite.
In making a working model of this locomotive,
I would suggest that the inside cylinders and
motion be entirely dispensed with , and only the
outside pair employed . Where the distance
between the centre of the cylinders and the
driving axle is retained — which , if the wheel base
is made the same as the prototype, must be som
the stroke of the cylinder should be made in pro
portion to the original's stroke, i.e., 20 ins., and in
this way undue angularity of connecting-rod will
be prevented. The latter portion of the engine
should be as long as possible between the centres
of the small and large ends, and therefore no space
should be wasted between the centre of the cylinders
and that of the small-end pin . For a t-in . scale
model the stroke may be fin ., for f-in . scale ,
I 1-16th in ., and for 1 - in , scale , it ins. ; other sizes
in proportion .
The boiler diameter and general proportions of
No. 271 are much the same as those of No. 990,
first referred to in the course of these articles, the
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This illustration is a design embodying the main
features of the original, but with all the points
in favour of the prototype emphasised. For in
stance , the coupled wheels are smaller and the
trailing wheel placed nearer to the coupled wheels ,
these alterations reducing the rigid wheel base to a
scale equivalent of 12 ft. 6 ins. instead of 14 ft. to ins .
For a coal-burning engine, the firebox may be the
scale equivalent of 9 ft. in length, and in a 4 - in .
scale model this portion of the boiler may be made
over 5 ins. long. Smaller driving wheels are no
disadvantage in a model, and the reduction in the
length of the engine is likewise not a bad feature,
the total wheel base being no less than a scale
equivalent of 3 ft. 3 ins. shorter than that of the
North -Eastern monster illustrated on page 199 of
last issue.
With these modifications the G.N.R. 271 class is
an excellent one from the model-maker's point of
view , and can be heartily recommended as a suit
able prototype. The cylinders outside and the
difficulties which arise in dealing with pure
Atlantic
type locomotives and present in the

5

to55
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Fig . 21.-- A DESIGN FOR A 4-IN . SCALE MODEL LOCOMOTIVE , BASED ON THE G.N.R. No. 271 CLASS .
(Scale : 1 full size for model.)
principal difference being that as the rear coupled
axle is quite plain and has no eccentrics fitted to it,
the firebox may be lengthened and the barrel at
the same time made shorter by placing the throat
plate quite close to the trailing coupled axle. In
this way the firebox can , without extending it
into the cab , be made at least
in . longer in a
model built to a scale of in . to the foot.. This
circumstance does away with the difficulty graphi
cally demonstrated by Fig. 6 , on page 174 of the
article before last ; indeed , as in a -in . scale model
only a very shallow firebox is required , the founda
tion ring at the front end may be placed directly
over the axle , as shown in Fig . 20 herewith . Should
the prospective builder of No. 271 be troubled with
a track having sharper curves than are desirable ,
there should be no objection in placing the trailing
carrying axle nearer to that of the coupled wheels ,
in this way reducing the rigid wheel base which in
“ Atlantic ” type locomotives is the chief disad
vantage of the species.
In small models of No. 271, using methylated
spirit wick lamps, the firebox may be extended in a
forward direction to a considerable extent, right
over the coupled axle, and wicks used both in
front and behind the latter, as shown in Fig . 21
above.

designs already treated do not arise. Long piston
strokes are not attainable, however, without in
creasing the length of the engine and in any
case what is gained in shortening the flue tubes,
where an ordinary firebox is employed, by bringing
the throatplate near to the coupled axle , is lost at
the front end through having to provide an efficient
length of connecting rod .
LY.R. No. 1400 Class.-- In its main features
this engine has much in common with the one just
described , except that the cylinders are inside and
for an express engine of the usual size, viz., 19 ins.
diameter by 26 - ins. stroke. The last dimension , of
course, necessitates the use of a connecting-rod of
proportionate length , and therefore the distance
between the centre of the cylinders and the centre
of the driving wheel is in the present instance much
greater than in No. 271 on the G.N.R., measuring
io ft. 2 } ins. This circumstance, together with the
fact that the driving wheels are very large -- for a
coupled engine - viz., 7 ft. 3 ins, diameter on tread ,
means that the wheel base of the locomotive is
longer than the G.N.R. No. 271 example , in spite
of the distance between the coupled axle and the
trailing carrying axle, as well as the bogie wheel
base , being smaller than in any engine of the
“ Atlantic type now at work in this country .
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The firebox is a long one, placed within the
frames , and of the flush topped “ Belpaire " type
( see description of the G.C.R. engine in last issue ).
With regard to this portion of the engine - irrespec
tive of the “ Belpaire ” -the possibilities are the
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swing clear, the main frames being quite parallel
from end to end . This is a favourable circumstance
in model work .
The boiler is high- pitched , the centre line
measuring 8 ft . II ins, from rail level. but the

Fig . 22.- THE
LY.R. No. 1400
61–5;,

Class.
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Fig . 23. - A DESIGN
FOR A MODEL BASED
ON THE L.Y.R. No.
1400 CLASS .
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Fig . 24. — DIAGRAM OF CYLINDERS AND MOTION FOR A MODIFIED MODEL
OF L.Y.R. No. 1400 CLASS (AS IN FIG . 23), SHOWING SETTING FOR
WARD OF CYLINDERS .
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same as in the G.N.R. engine No. 271 (compare
Fig. 21 and Fig . 23).
Readers will note that, in keeping with modern
L.Y.R. practice, the bogie wheels are comparatively
small (3 ft, in diameter ), and that the frames are
cut away to allow both pairs of bogie wheels to

barrel is slightly smaller in diameter than some of
the examples that have been dealt with in detail.
The boiler barrel is very long,and, due to the position
of the front tube plate, which is set back some
3 ft. 10 ins. from the centre line of the chimney,
the smokebox is much more capacious than would
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appear to be the case from a casual inspection of the
exterior of the engine. This course should only be
followed in models which are provided with the
same-sized firebox as the prototype. If there is any
extension of the latter forwards beyond the coupled
axle then the tube plate should be placed in the
usual position directly over the back covers of the
cylinders.
The original engine has Joy's valve gear, with the
valves on top of the cylinders. Whilst the design of
cylinders adopted in the M.E. locomotive may be
employed , the Joy's valve gear used on the original
cannot be very faithfully modelled under a scale
of about i in . to the foot, and even then I would
not altogether recommend it owing to the number
of joints it entails — all of which must be more or
less of scale dimensions.
Should any model locomotive builder who can
not lay curves of sufficiently large radius for a

VINEGA
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Model Yachting Correspondence.
Three Model Yachts .
TO THE EDITOR OF The Model Engineer.
DEAR SIR, —I herewith enclose a photograph and
description of a group of model yachts made and
sailed by myself, as a member of the Hastings
and St. Leonards Model Yacht Club.
The model yacht in photograph from right hand
is the Vampiro , 36 ins. over all, 10 - in . beam , and
has a spread of canvas of about 1,000 sq. ins.
She is four years old and has done a lot of sailing.
The central one is Dan Leno, only just finished .
She is a skimming dish , 36 ins. over all, 131 in .
beam , 2 } ins. depth of hull, with a centre- board
10 ins. deep which fits in a centre-board case and is
held in position with a bolt on deck, and can be
taken out for convenience when being carried. She

VTHESE

MR. ALBERT GRANT'S THREE MODEL YACHTS.
L.Y.R. engine of the No. 1400 class, modelled
closely to scale in its main dimensions, still wish to
adopt this engine as the prototype, and at the same
time does not mind sacrificing “ scale " to the
exigencies ofmodel-locomotive practice,he may pro
ceed by shortening the totalwheel base, by not only
cutting down driving wheel diameter and coupled
wheel base, but by placing the bogie pin nearer
to the driving wheel. To accomplish the latter,
the stroke of the cylinders and length of connect
ing-rod may be reduced ( as in the engine No. 271,
on the Great Northern ), and the cylinders pushed
forward from under the smokebox , as shown in
Fig . 24 , on last page.
This illustration depicts in outline an engine
very much like, in its main features, the L.Y.R.
locomotive under discussion , which should work
out admirably in all sizes. The stroke may be
made a scale equivalent of 22 ins, or thereabouts,
in place of 26 ins.
( To be continued .)

has a lead bulb of 64 lbs. Her sail plan is a Clyde
lug, measuring 1,242 sq. ins., and jib with 460 sq .
ins. She is very stiff in a breeze, but has not yet
been sailed in any races. She is made on the
sandwich principle (two thicknesses), viz ., lt -in .
and 1- in . planks of whitewood , and is put together
with white lead and screwed ; and only weighed ,
without her centre-board , 41 lbs .
The boaton the left hand is the Shamrock,42 ins.
over all, 9 in . beam , 41 in . depth of hull, with fin
keel, which is fitted and has a bulb of lead weigh
ing 64 lbs. She also has not been raced yet. The
last two boats, viz ., Dan Leno and Shamrock , have
both been built in spare time. The Shamrock's
sail plan is : Mainsail, 936 ins. ; jib , 420 ins . ; top
sail, 276 ins. She also can set a spinnaker with
667. ins., making a total sail area of 2,299 sq. ins.,
and when running before the wind with a heavy
leaden rudder of 14 lbs. weight and all sail set she
travels very fast. — Yours truly.
ALBERT GRANT.
St. Leonards-on -Sea .
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Colonial Reader's Models .

By H. WEITZEL (New South Wales).
( Continued from page 183.)
YIG . 8 is a Wimshurst machine. The discs are of
vulcanite, 1-16th thick and 12 ins. diameter .
FIG:
There are sixteen strips of tinfoil, & wide at
outer edge, and fin . at inner end , and 21 ins. long ; to
each disc tinfoil strips are stuck on with shellac.
The stand is made of wood , in the manner shown ,
and the collectors are supported by glass stems,
the ends being let into short pieces of brass tube.
The machine gives a continuous stream of sparks,
fin . long, without leyden jars. With one jar, an
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Two switches are provided as shown - one in the
primary circuit, and one to put condenser in con
nection with contact-breaker when coil is used
for sparking ; a water -tube resistance is put in
secondary circuit to further weaken coil when being

DO

DO

-IN .

1100

Fig . 9. - ELEVATION AND PLAN OF A
SPARK COIL .

11 .

2
FIG . 8.- ELEVATION AND PLAN OF A WIMSHURST
MACHINE.
intermittent spark & in . long, and with two jars
an intermittent spark it ins. long. Owing to con
struction of machine, it can be taken to pieces in
less than one minute.
A 4 -in . spark coil is shown in Fig . 9 , which can
be used for medical purposes . The core of coil is
$ diameter, core cover in , outside. The primary
coil is wound over a paper tube, and consists of
two layers of 20 gauge s.s. covered wire ; this is
covered with a good thickness of paper , well paraf
fined .
The secondary coil is } lb. 38 s.s. covered ,
well paraffined , and a single turn of paraffined paper
is put between each layer.

3

FIG . 10. - ELEVATION AND PLAN OF A SIX - VOLT
ACCUMULATOR.
used for shocking. To
capacity accumulator
bichromate cells had to
the cells having plates
and two carbons.

get a f-in . spark , a larger
proved ample ; but two
be used to get same spark ,
4 ins. by 21-ins., one zinc,
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Fig . 10 shows a 6 -volt accumulator. The outer
case is made of -in . cedar, dovetailed at corners.
The inner case is made of vulcanite, 1-16th thick ,
and is 1-16th in . smaller all round than inside of
outer case . The inner case projects
in . above
outer case. An t - in . space is left between bottom
of cases, the space at bottom and at sides and
ends is then filled in with hot paraffin wax . The
inner case is shown by heavy black lines on
drawing.
shows a 275-watt dynamo, 25 volts
Fig .
11 amps. being available on outer circuit ; the field
coils take 2.8 amps . ; the dynamo is compound
wound. The armature is built up of 22 gauge
sheet iron ; the spindle is turned from Bessemer
steel ļ in . thick in centre and 5-16ths in . thick at
ends ; the way the laminations of armature are
clamped together is shown in Fig . 13. The com
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9-32nds in ., armature clearance 1-32nd in ., linear
speed about 2,700 ft . per minute , revolutions 3,000
per minute, bore of armature tunnel, 31 ins.
The
field -magnet is wound with two coils of No. 24
D.c.c. wire. The core of field -magnet is 14 ins. by
If ins. diameter - not big enough at present, so I
am going to add a sq . in . of wrought iron . The
brush gear is constructed as shown (Fig . 14),the ends
of spiral spring being soldered , oneto block oftension
screw , and the other to brush holder. The oil cups
are made from } in . brass tube ; for containing vessel
a £ in . brass tube inside extending downward
1 in ., the end being tapped and made to screw into
bearing ; a bottom is made of tin , also top , the top
being lowered | in .below top of containing vessel so
that oil may be poured in easily ; & in . Lrass tub :.
several large holes filed in it. On inside of containing
vessel the bottom of tube is nearly stopped up
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FIG . 14. - DETAIL OF BRUSH HOLDER .
Fig . 13. - METHOD OF CLAMPING ARMA
TURE LAMINATIONS TOGETHER.

Fig . U.-MR. WEITZEL'S 250 WATT DYNAMO : SECTIONAL ELEVATION.
mutator is made from gunmetal, the sections were
cast in one piece, roughly turned , bored to fit
loosely on core of commutator; white paper was
then pasted on to part for sections and divided into
thirteen sections and marked with pencil, being
then cut into sections with a hack -saw . All rough
edges are filed smooth and commutator built up,
mica being used for insulating.
When commutator was loosely put together the
sections were tightly bound over with thick string ;
the string was then wetted to make it shrink. The
jamb nut was then screwed up tight, and the com
mutator was mounted on shaft, and turned up
true.
The ai matures are wound with 18 gauge D.C.C.
wire , having 312 turns, 24 turns per section : winding
is Siemen's drum winding ; the air gaps are about

with a brush, so that oil will feed very slowly into
bearing . I use cylinder oil.
The bedplate is of gunmetal, a piece being left
out so as to let armature run clear ; the bearings
and field -magnet are bolted to bedplate from under
neath with countersunk head screws. The dynamo,
when used as a motor, will drive a sewing machine
nicely off three accumulators, taking about 5 amps.
Fig . 15 is a voltmeter . The case is made from
the wood of a kerüsene case , and is stained and
varnished . The scythe piece is made from a tin ,
and shaped as shown ; the solenoid is made of sheet
copper, to shape shown , and wound with } oz. of
The
No. 38 single silk covered wire (copper).
resistance coil is wound with i } ozs. s.s.c. copper
wire. When circuit is completed through solenoid
only through terminals A , B , a full deflection is
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cannot be completed through lamp unless terminals
(which are insulated from holder) are connected
together, which is what is wanted , the cell being
connected across same in correct manner, that is ,
so that the positive terminal of cell is on positive
A
С
011
O

n'

A

e

UT

B0100
o

obtained with 15 volts. When the circuit is com
pleted through solenoid and resistance a full deflec
tion is obtained with 50 volts .
The resistance coil is wound half in one direction
and half in reverse direction , so as to nullify the
magnetic effect. The scythe piece is pivoted on
needle points ; pointer is made of flattened brass
wire; there is a counter weight fixed to scythe piece
C

s

Volt

Fig . 15.- MR. WEITZEL's VOLTMETER.
terminal of holder, by the use of this the lamp is
almost in the same place as before.
A revolution counter is shown in Fig . 17, the
dial of which is pasted on to a large gear wheel
and revolves with it ; the pointer is fixed on to bear

Osu

FIG . 12.
1.- END ELEVATION OF DYNAMO.
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as shown. The ammeter is of similar size and
construction as voltmeter , the difference being that
the solenoid is wound with one layer of 18 D.C.C.
and there is no resistance coil ; it will give a reading
up to 8 amps.
Fig . 16 shows a combination lamp-holder and
charging socket . The base of holder is from a

2
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Fig . 17. - A REVOLUTION COUNTER.

Fig . 16. - A COMBINATION LAMP-HOLDER AND
SOCKET.

ing of small gear wheel ; the worm gear is mounted
on a piece of brass bent and cut to shape ; the worm
is made from a bass wood screw ; the bell-shaped
piece on end of worm is lined with rubber, and when
in use is placed on end of shaft, the shaft then
making 602 revolutions to one of the dial.

32 C. p . iamp, and the top is a cord grip holder with
the gripping part sawn off.
Two terminals are
provided (one shown), one on each side of holder ,
the connections are from one contact piece to
terminal at side of holder, from other terminal on
side of holder to contact in lamp end of socket,
from the other contact at lamp end, to contact at
socket end ; therefore, it is obvious that circuit

A CRANE ACCIDENT. - A 5 - ton steam travelling
crane, used by the contractors for the Seaham
Harbour new dock , fell off the North Pier at that
place into the other basin a few days ago . The
brakesman managed to jump off before the crane
went into the water, and thus escaped serious
injury .
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50 - Ton

Electric

Crane.

'HIS crane was designed and constructed by
THI
Messrs. Stothert & Pitt, Ltd., of Bath , to the
orderof the London and South -Western Rail
way Company, for use at their new graving dock at
Southampton . The electrical equipment was sup
plied by the Allgemeine ElektricitatsGessellchaft, of
Berlin .
The crane was built under the supervision
of Mr. D. Drummond , the railway company's en
gineer, and the electrical gear was inspected by Mr.
J. G. W. Aldridge, of 9 , Victoria Street, London ,
S.W. The crape is electrically-driven throughout
by separate motors for each motion .
The maximum radius of the crane for 50-ton
loads is 87 ft., at which radius the jib lies at an
angle of 22 deg. from thehorizontal; the proof load at
this radius is 70 tons. The derricking gear enables
the jib to be raised - with the maximum load
suspended — to a minimum radius of 47 ft., at which
radius the jib stands at an angle of 15 deg. from the
vertical.
The principal dimensions of the crane are as
follows :-Gauge (rail centres), 25 ft. 6 ins. ; clear
height under truck cross girders, 15 ft. ; diameter
of roller path , 25 ft. 6 ins. centres ; wheel base,
30 ft. ; length of jib , 85 ft. ; height of jib head at
maximum radius, 60 ft. ; height of jib head at
minimum radius, 103 ft. ; radius to centre of tail
ballast, 32 ft. ; height from rails to circular rack ,
23 ft. ; height from rails to top of king post, 56 ft.
The crane runs on twenty central flanged wheels ,
steel tyred , arranged for a twin rail track . Each
axle bearing has four volute steel springs on either
side of the running wheels, making 160 springs in
all. The travelling gear at the running wheels is of
special construction on account of the play of the
springs.
The jib is of the double boom , lattice braced type,
compos: d of four main angles to each boom and
cross-braced at ends and middle. The derricking
ropes are twelve parts , 5ļ ins. circumference, reeved
double , two parts leading from the barrel, which is
grooved right and left hand .
The lifting ropes are 41 ins. circumference, reeved
double, two parts off the barrel,which is also grooved
right and left hand . These ropes have a factor of
safety of eight times when dealing with themaximum
load .
The back part of the house encloses the lifting
and derricking crabs, the centre part contains the
slewing and travelling motors and gearing, and the
front part contains the controllers and resistances.
On the upper part of the front of the house is built
an elevated cabin for the driver, to which are
brought all the operating levers. This arrangement
gives a very extensive outlook for the driver in all
directions, the cabin havingwindows on all four sides.
The current is taken from the company's ground
boxes by a length of cable to the junction box
fixed to the inside of the crane truck , from whence
it is carried by cables up through the centre pin ,
on the top of which is a double ring collector ; the
distribution is made from the switchboard in the
controller and motor
driver's cabin to each
separately .
The motor equipment is as follows :-- Two 50
b.h.-p. lifting motors arranged with series parallel
Control : one 80 b.h.-p. dörricking motor ; one 50
b.h.-p. travelling motor ; and one 25 b.h.-p. slewing
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motor, All the motors are of the enclosed type,
series wound for 480 volts continuous current.
The first and second gear reductions are all
machine cut spur gear, except the first reduction of
the derrick motion , for which a worm and worm
wheel running in an oil bath are used .
There are magnetic brakes to the lifting and
derricking gears, arranged in series with the motors
and connected up to the first notches of the con
trollers. In addition to these are provided a
mechanical foot-brake for lowering out loads, and
a slewing brake. The derrick gear is provided with
a special mechanical frictional resistance which
comes into action when lowering out the jib . It is
fitted on the end of the worm spindle, and is of the
ratchet and pawl type, so arranged as to be auto
matically thrown out of gear when raising the jib ,
and vice versa . The whole of the first reduction
gears are enclosed and run in oil.
The under carriage of the crane is constructed
upon the lines of the makers' well-known Titan
practice , and is strongly braced in all directions.
The nett weight of the crane is about 250 tons ;
ballast in concrete blocks, 70 tons, making the
weight of the crane in running order with load on
about 375 tons.
A Model Flying Machine.
following account of an apparently success
THE
ful model flying machine recently appeared
in an American newspaper , the Philadelphia
Ledger ::- " A few years ago, in a city where I then
lived , there were large numbers of electric fans sold .
It occurred to me that a novelty in that line would
be in demand, if attractive, and using for model one
of the brilliant-hued insects that every one in the
country has observed and admired for its fanciful
flights and curiousmovements, and using an electric
motor for power, the whole to be suspended on a
track and used as a trolley, placed where desired ,
I succeeded in having a good model of my choice
moving along a track in a life - like manner. I soon
discovered that the best wings for easy movements
made the least disturbance of the air, but did not
create the circulation desired . I made several
changes without the desired results, and after
finishing a new set of wings somewhat different
from the others, prepared to make a new trial. In
making these changes I placed the model on a sort
of tripod , placed near the front of the room (a vacant
storeroom about 100 ft. long ), using insulated wire
to connect the motor from a switch placed near the
back end of the room . Well, everything being
ready for the trial, the new wings in place , the
current was turned on , before placing the model on
the track , to see if all was right. What occurred ?
The thing suddenly appeared alive, and , without
giving us time to think , was off like an arrow and
struck the wall 100 ft . away and several feet higher
than it was when it started . One result was the
utter demolishing of all its parts. Not having had
in view any attempt to experiment along the line
of mechanical flight, I made no special effort to
make any reduction in weight. Accidents and un
sought results have made many discoveries. With
out offering any fine-spun theories how to accom
plish results, my experience has thoroughly cons
vinced me that mechanical flight is quite possible
without balloon attachments."
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in Fig . 7 , was erected along the centre of a
substantial deal base, with stem and stern post
perfectly vertical, and held in position by means of
small angle pieces, one side being soldered to the
keel, and the other screwed firmly down to the deal
base. The templates, which were ten in number,

My Model Steam
Yacht
« Ellesmere. '

By T. R. BARNETT.
Theraphs here reproduced was built to repre
sent, as near as possible , a gentleman's yacht.
It occupied twelve months of my spare time to
complete , and was made during my apprenticeship .
Although not designed expressly for speed , she has
turned out fairly successful in this line, having done
a hundred yards in 50 secs., which works out to
about four miles an hour, and is able to steam con
tinuously at this speed for half an hour.
The dimensions are as follows :-Length of hull ,
6 ft. 3 ins. ; beam , 10 ins. : depth amidships, 8 ins.
Continuing the line of keel fore and aft, her other
depths at the extreme points are --forward . ui ins. ;
aft, 9 } ins., which gives a dip of 21 ins. in the deck
amidships.
A

Bunsen tube
Discs of fine gauze
1 " diam .

Vaporising coil
7o diam
Fig . 4. - BLOW -LAMP BURNER.
Pin hole

24

-2 "

무
||00 ||08||
190

B.

-16 "

Cross Tubes
'diom

Section of AB

FIG . 3. - BOILER OF THE MODEL STEAM

FIG . 5 .

CROSS SECTION

AMIDSHIPS .

The method adopted in building the hull - which
is of Muntz metal plates barely 1-32nd in .
k
was as follows :
A steel keel, of the shape and dimensions show ..

YACHT “ ELLESMERE."

placed at equal intervals along the base , were then
made, and the mid -ship section (see Fig . ) was
erected in the centre of the keel, a line being fixed
to the outer edge of the after template , passed round
the centre template to the stern post, and the other
templates made to push out this line to show up
the intended shape, the line being moved up and
down to show the shape at every point, the tem
plates being cut and altered until they showed up
the desired shape.
Notice should be taken of the way the bottom
edge of the templates rest on the base, and fit up
against the keel (see Fig . 7 ). The plates are joined by
soldered lap joints,the edges being filed up afterwards
so as not to show up the joints. The plates were
flanged on to the keel, and were only tacked on
with solder, as when half of the hull was completed
it had to be removed . All the templates were
then reversed for the building of the other side,
care being taken to keep them each on their proper
lines. By this method it naturally follows that
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both sides must be alike. The keel was then re
moved from the deal base, and the two sides
soldered permanently to it , after which the engine,
boiler and lamp seatings were fixed .
The deck rests on a stringer bar which runs
round 4 in . below the top of the hull. Stiffening
ribs and beams are also fixed which will readily
suggest themselves where they are needed . It was
found necessary to make a false keel for a short
distance at the after end below the keel proper,
to support the rudder post, and give the necessary
space for the diameter of the propeller.
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at each end , and is secured to the ends by means of
angle rings riveted to the ends and the tube. These
rings are in one piece , and were flanged from sheet
copper. There are three longitudinal stays of
Muntz metal, 5-32nds in . in diameter , passing from
end to end, and secured by large washers screwed
and soldered on the outside.
All joints and connections are sweated . This
boiler has a heating surface of 230 lbs. per sq. in .
The mountings consist of : -Safety-valve, water
gauge, siren , filling plug, feed check valve, and blow
down cock . The feed is effected by means of a

L.

Fig . 1. - ELEVATION OF MR. T. R. BARNETT's MODEL STEAM YACHT.
Fig . 2. - PLAN , SHOWING MACHINERY REMOVED .
Next in order comes the boiler, of which a photo
graph and sketch are given (Figs. 3and 6 ) ; the furnace
tube runs right through the boiler, and has ten
cross-tubes at regular intervals . The smokebox is
formed by continuing the boiler shell, and has a
removable end . The steam dome, as will be seen ,
is riveted to the shell, which is perforated with a
number of small holes, instead of one large one,
to prevent priming. The boiler throughout is
made of 1-16th -in . Muntz metal, the shell being
rolled from one piece, and a longitudinal seam
zig -zag riveted . The ends, dome and furnace tube
are also riveted , single riveting being used here.
It will be noticed that the furnace tube projects

large hand force- pump, having a plunger
in .
diameter, with a 5 -in . stroke, the suction pipe lead
ing through the bottom of the hull. A very few
strokes of this pump soon raises the water -level
in the boiler. The safety lifts at 35 lbs., which
pressure is easily maintained when running at full
speed .
The boiler is fired by a benzoline blow -lamp, a
sketch and photograph of which are shown. The
flow of benzoline from the container is regulated
by the small valve passing into the vapourising
coil, and then through the filter chamber, wh
packed with discs of fine gauze, thus preventing any
dirt or scale plugging up the small pin -hole through
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which the vapourised benzoline is sprayed into the
Bunsen tube, where it is mixed with air , and burns
with a blue flame, giving off a very intense heat.
The pin -pole was punched through with a fine needle .
The air -holes in the Bunsen tube are found by
experiment, being made larger until the required
flame is obtained . An air pressure of 10 lbs. is
pumped into the container, the air valve being a
Lucas cycle valve. There is also fitted a pressure
gauge and filling plug .
The engine was built from castings , and has a
bore of 1 in . by it in . stroke. All bearing surfaces
are made adjustable for wear. Mention might here
be made that the steam , before reaching the engine,
is superheated , the steam pipe being coiled round
inside the smokebox . The exhaust steam is led
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Why is the Boiling Point
Marked 212 ° ?
By
HIS is a question
TH has occasion to
thermometer to

VULCAN."
that no doubt everyone who
use the ordinary Fahrenheit
any serious extent hasat one

Fig . 6. — THE MACHINERY OF MR. BARNETT's Model YACHT.

H
FIG . 7. - METHOD OF
ERECTING KEEL AND
TEMPLATES

were also purchased . The photographs were all
taken by a friend , who, like myself, is an amateur.
Any enquiries respecting the above model I shall
be pleased to answer through The MODEL ENGINEER,

time or another asked
himself, and at first sight
it does seem a somewhat
stupid number to use as
compared with the round
100 ° adopted on the scale
of the Centigrade instru
ment used in France, and ,
in fact, now generally
adopted in all chemical
and scientific work . Like
many other apparently
stupid things, however,
the 212° had its origin in
a desire for simplicity
and permanence, and has
become stranded on the rocks of inconvenience as
a result of the world's wider knowledge, and aptly
illustrates the danger of setting limits to its range.
Fahrenheit , who first introduced the thermometer
which bears his name, was familiar with a mixture
of powdered ice and salt, which was then regarded
as the very ultimate limit of cold obtainable , and
made this his zero, in the expectation that it would
serve for all time. Seeking for some fixed and
equally convenient point which should serve as
his upper datum , he fixed on the temperature of
human blood as a point which remains unvarying
for all generations, and made this his 100 ° mark
(though it was subsequently found his measurement

H

up the funnel. The propeller shaft is 3-16ths-in .
diameter, fitted with a thrust collar, and is made
of silver steel.
I have tried three propellers, and the one which
is fitted to the yacht at present gives the best
result. It is a built-up propeller, being 54 ins.
diameter and 7 ins. pitch .
I may also mention that
this propeller has only
two blades. All the boiler
mountings were purchased
from Messrs.
Bassett Lowke & Co., and have
proved very sat
isfactory . The
engine castings
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of this point was slightly inaccurate, blood tempera
ture being about 981°). This scale of graduations
it will be evident was, from Fahrenheit's point of
view and limited knowledge, quite as rational - in
fact identical in principle — with that adopted by
Celsius in the Centigrade thermometer .
Con
tinuing the graduations upwards beyond his 100 °,
or blood temperature mark , it became purely a
matter of registration that the temperature of
boiling water was 212°. The primary range — viz.,
that between the temperature of an ice and salt
mixture and human blood was 100 °, and Fahren
heit's mistake lay in assuming that his zero was the
absolute one. In the light of present-day know
ledge, when we can speak with certainty of abso
lute zero from physical principles being 461°
below Fahrenheit's zero - i.e., more below it than
the melting point of tin is above it — and when we

The Waste - Heat Engine ,
By H. H. HARRISON .
F the total heat contained in 1 lb. of steam ,
OFOnlyta fraction conta1132 per cent. is turned
into useful work . The thermal efficiency of
a heat engine may be increased either by raising
the temperature of the source of heat - i.e., using
high boiler pressures in the case of a steam engine
or lowering the exhaust temperature by applying
a condenser. In the gas engine, the initial tempera
ture is raised by compression. To both methods
of increasing the efficiency of a steam engine limi
tations are , in practice, imposed, and a more
promising one is the arrangement of a steam tur.
bine in series with a reciprocating engine, the tur.
bine condenser being designed to give a high

Fig . 8. — THE MODEL STEAM YACHT “ ELLESMERE."
can solidify such gases as air and hydrogen , such
an assumption seems an amusing one, though it
The
appeared sound enough when first made.
Centigrade scale , with the freezing and boiling point
of water as the upper and lower limits, certainly
seemsmore rational for most ordinary temperature
measurements, but the average person is apt to
forget that it is only conventional, and that for
purposes of exact measurement the physicist must
refer his phenomena to the absolute zero , where
temperature ceases to exist, where hot and cold
have no meaning, and every form of matter is
devoid of motion and is utterly dead .
This is
the only real zero of temperature. —Mechanical
Engineer .

NEW LOCOMOTIVES. – We understand that ten of
the latest type of deGlehn compound locomotives ,
as used on the Chemin de Fer du Nord , have been
ordered for the Egyptian State Railway.
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(See page 230.)

vacuum . Even with this arrangement a large part
of the latent heat of the steam is rejected to the
condenser. It is true that this latent heat is not
lost, as it goes to raise the temperature of the boiler feed , but the important fact is that it exists no
longer as latent heat. If the exhaust steam from
an engine was returned , by some means, to the
boiler as steam , no re-evaporation would be re
quired ; but it is obvious that this is not a possible
arrangement.
By replacing the cooling water ordinarily used
with a surface condenser, by somemedium evapor
ating at low temperatures, andwhich acquires rapidly
rising pressures with small increases of tempera
ture, a gas would be formed which could be used
in an additional power cylinder. In this way the
latent heat of the exhaust steam would be turned
into mechanical work in a more direct manner
than if it merely went to heat the feed water. Such
a medium is sulphurous anhydride (S0 , ), and its
pressure temperature curve, together with that of

steam , is given in Fig . 1. At the temperature
ordinarily prevailing, so , is a colourless gas ; and
by compressing it to slightly more than 20 lbs.
per sq. in . - abstracting at the same time
the heat generated by compression -- it becomes
liquid .
Referring to Fig . 1, it will be seen that at a
temperature of 175° F., the corresponding pressure

rv
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Row A gives the figures for the steam engine alone,
and B those for the combined plant. The dis
crepancies in the steam consumption are due to the
varying superheat with the different tests. Thus,
with the engine developing 145-3 h.-p. the steam
consumption is 13'6 lbs. per i.h.-p., and this figure
is only reduced to 13'2 with an increased horse
power of 161'0 , whilst when developing 125* 2 i.h.-p.
the steam consumption was 11.2 lbs. At the latter
test, the steam temperature was 588 ° F. and the
number of revolutions 136-3 per minute ; the super
heat being somewhat higher than in the two first
cases .
The steam consumption with the So , engine in
action is reduced by 20 per cent, and upwards- a.
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Fig . 1 .
is 270 lbs. per sq. in ., whilst the pressure of steam
at the same temperature is 7 lbs. per sq. in . Taking
the total heat of steam ( sensible and latent) at
1,100 B.Th.U. per lb., SO , is about 200 , from which
it is easy to see that enormous pressures could be
realised , as the total heat of the so , is low com
pared to steam , and its pressure curve is steep.
Fig . 2 illustrates diagramatically an arrange
mentby which the properties of So , are utilised for
power purposes. Steam is delivered to the engine
cylinder, and , doing work in the usual way, is
exhausted to the surface condenser, to which is
attached an air pump (not shown in the diagram )
Liquid So , enters at the left-hand inlet of the sur
face condenser , and passing through the nest of
tubes, condenses the steam , the latent heat of the
latter evaporating the SO,, and raising its pressure
to an extent depending on the quantities of steam
and So , passing through the condenser in a given
time. The so , leaving the condenser in gaseous
form , then enters a second power cylinder, does
work in this, and is rejected to the SO , condenser,
in which the cooling medium is water. In cooling,
it again becomes liquid , and is re-circulated to the
steam condenser, becoming again gaseous. The
cycle of operations is thus, so far as the SO , is con
cerned , a closed one.
The following figures relating to a triple expansion
condensing steam engine, combined with an SO ,
engine, are taken from a series of tests made by
Prof. E. F. Miller , and communicated by him to
the New England Waterworks Association .

502 Cyl!

Cooling water

Liquid S02
FIG . 2 .
somewhat remarkable result . Unfortunately , no
figures are available as to costs of installation and
working, but if these are such as to make the SO ,
engine commercially possible, it will be seen that
the waste -heat engine has many possibilities, and
is likely to find considerableapplication in the future.
Exhaust steam need not necessarily be the heating
agent, as flue gases might be sent through the
vaporiser. The jacket water from gas engines
might be cooled by yielding its heat up to SO , ;
the complete vaporisation of the latter being after
wards completed by the gas engine exhaust . Blast
furnace and coke oven gases, which have to be cooled
down before being used in a gas engine, could also
be employed. So far the waste-heat engine has
attracted little attention , most of the experimenta
work having been done by American engineers of
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Practical Letters from

our

Readers ,

Dynamo Exciting.
TO THE EDITOR OF The Model Engineer .
DEAR SIR ,-An extremely easy way of making a .
dynamo excite, having too large an air gap , or the
iron being too soft to retain sufficient magnetism , is
as follows :—Strong bar magnets are placed on the
S

S
S

N
U

N

(The Editor invites readers to make use of this column for the full
discussion of matters of practical and mutual interest. Letters
may be signed with a nom -de-plume if desired, but the full
name and address of the sender MUST invariably be attached
though not necessarily intended for publication .]
The L. & N.W. Compounds.
TO THE EDITOR OF The Model Engineer.
DEAR SIR , -I shall be pleased if you will allow
me to say a few words, by way of reply to Mr. E.
Southern , upon the above topic .
In the first place , it would be interesting to know
whether your correspondent meant to be serious,
or intended to commence a controversy. For the
sake of doing him justice, I will take it for granted
that he was serious. This being the case, I ask
what authority has he for saying :
Now Mr.
Webb's compounds are not to be run down like
that, as there is no other engine in this country, or
in France, to come up to them , either for hauling or
fast running ” ? Has he ever been behind any
other companies' engines for the purpose of noting
their work, in this country or in France ; and does
he wish eminent observers to misrepresent their
own observations - I say, does he ? I should like
to know how he obtains his 20 } for the 2 p.m. down.
Can your correspondent explain why the 4 - cylinder
compounds are working so much better since they
were fitted with new valve gear - by Mr. Whale ?
In reply to his question , viz ., “ Where are there
any other railway companies' engines that will do
such as these engines are doing " ? I ask him to
consider the following :-G.W .
Albion
and
“ La France " ; N.E. Atlantic ,” No. 649, also
2001 and 2011 classes ; the G.N. “ Atlantic ," No.
251 ; the L. & Y. 1400 class, the Caledonian Nos.
50 and 51 ; and the G.C. new
Atlantics."
I do
not think it is possible to mention a single instance
where one of these has required a pilot, and they
must be at least equal to any L. & N.W. engine
running .
The introduction of the ' Simple " and its
evident success does not tend to strengthen the
position of the Compound on the L , & N.W.
its English home.
I feel sure model engineers generally will be much
obliged for Mr. E. Southern's opinion of their
capabilities for the judgment of a locomotive ;
and some, no doubt, would be pleased to know how
he is able to recognise one on a station , for he says
(speaking of the readers of the M.E.), Why I
know they go by looks is because when in stations
I have heard such remarks as ' These engines would
look nice painted green or chocolate, so you see
they go by outside show ." From this, I take it ,
he infers that the making of models does not re
quire a practical knowledge of the mechanical art.
I do not think that your correspondent can
claim all he says for Mr. Webb , as his system has
not been adopted by any other railway, if we ex

cept the one on the L. & Y. No. 1112, yet Monsieur
de Glehn's system hasbeen adopted by a number of
French railways, and has even been , to some extent,
adopted by Mr. Vauclain , the eminent American
engineer .
În conclusion , I must say that Mr. Southern will.
find it a rather difficult thing to verify his state
ments in the latter portion of the letter. - I am , Sir,
yours, etc.
Manchester
Nor PREJUDICED . "

Magnet

whom the late Prof. Thurston was the most promi
nent. It is not possible to say what the future of
this engine is to be, but it is not the least interesting
method of utilising the latent heat of steam
ordinarily rejected to the condenser .

Magnet
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A METHOD OF MAKING A DYNAMO EXCITE .

field -magnets when one wishes to use the machine,
as shown in sketch . As soon as the machine builds
up, the magnets may be removed. - Yours faithfully,
W. SCHNEIDER .
E. Dulwich , S.E.

Fast Steamers.
TO THE EDITOR OF The Model Engineer.
Dear Sir,-Referring to the article on * Fast
Steamers ," in the issue for August 4th (page 108 ),
I should like to say that Germany has only four
boats of 20 knots and above
Kaiser Wilhelm II (holds record ), 238 knots ;
Deutschland Wilhelm , 231 knots ;
Kronprinz Wilhelm , 231 knots ;
Kaiser Wilhelm der Grosse , 22-23 knots.
Kaiserin Maria Theresia is a boat of only 18-20
knots (sold to Russia ).
America's four fast boats (which are in a very
bad condition ), do not run more than 19-20 knots.
an hour (see log extract).
England has only two boats of over 20 miles , and
these are Campania and Lucania . These two are
the only ones which can develop this speed . The
Oceanic, & c ., are slow boats, of 16-19 miles ; they
never carry any correspondence or letter mail, but
would do so if they could steam at a rate of 21 miles,
as said in the above-named article .
I have been five years in the North Atlantic
Service, so I know nearly every boat on same.
The two French boats mentioned run only 18 to
20 miles an hour. - I am , dear sir, yours truly ,
CARL R. BERG .
(Interpreter on board the U.S.M.S. St. Paul.)
Southampton .
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Flash Boilers.
TO THE EDITOR OF The Model Engineer .
DEAR SIR , - We believe that since the article by
Mr. Ricardo last August on “ The Small Model
Flash Boiler and High -speed Engine,” nothing has
appeared in your journal on this little known
subject.
We feel sure, if the peculiarities and advantages
of the flash system were more widely known, that
many of your readers would like to construct a
boiler.
With your permission we will shortly send you
a series of articles and designs for the construction
of a 4 h.-p. flash boiler . We think 4 h.-p. a useful
size , but perhaps your readers will express an
opinion on this point.
In the meantime we shall be pleased to answer
any enquiries from your readers until the articles
commence. - We are , dear Sir, yours faithfully ,
BOLSOVER BROS ., LTD .
R. H. BOLSOVER ( Director.)
Eaglescliffe, R.S.O., co . Durham .

For the Bookshelf .
(Any book reviewed under this heading may be obtained from The
MODEL ENGINEER Book Department, 26-29, Poppin's Court,
Fled Street, London , E.C., by remitting the published price and
the cost of postage.]
CENTRIFUGAL PUMPS, TURBINES AND WATER
MOTORS. By Chas. H. Turner, M.A , Man
chester : Technical Publishing Company, Ltd.
Price 4s. 6d . nett ; postage 4d . extra .
This extremely useful work , which mainly deals
with the theory and practice of turbines, centri
fugal pumps and fans, in its fourth edition has re
ceived further additions, notably an extra chapter
on centrifugal pumps and fans for high lifts and
pressures.
To give those who have not seen the previous
editions an idea of the scope of the work, we may
mention that after dealing with the motion of water
under pressure, measurement of the power of a
stream , friction of water in pipings, and other
fundamental considerations , the author proceeds
to a practical description of hydraulic reciprocating
engines, passing on to the form of water -wheel
known as the turbine . This portion of the subject,
as well as that treating in centrifugal pumps and
fans, is thorough and well illustrated , dealing with
impulse turbines of the Pelton and other types.
Some interesting notes on hydraulic buffers , as used
by artillerymen and for railway stations, conclude
this commendable book , which , although it does
not go deeply into the consideration of steam
turbines or touch upon the theory, comprises a
chapter describing one or two types , for which the
author is indebted to the Hon . Mr. C. A. Parsons,
The volume comprises 335 pages and 276 line and
photographic illustrations.
" PHOTOGRAPHY ON Tour. " - This is the title of
a handy little pocket book published by Dawbarn
and Ward , Ltd., price is. net. It deals with the
necessary outfit and all the points that are likely
to crop up during the travelling of the amateur
photographer
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Queries and Replies .
(Attention is especially directed to the post condition given below
and no notice will be taken of Queries not complying with the
directions therein stated . Letters containing Queries must be
marked on the top left-hand corner of the envelope " Query
Department.". No other matters out those relating to the Queries
should be enclosed in the same envelope.
Queries on subjects within the scope of this journal are replied to
by post under the following conditions :-(1) Queries dealing
with distinct subjects should be written on different slips, on
one side of the paper only, and the sender's nameMUST be in
scribed on the back. (2) Queries should be accompanied,
wherever possible, with fully dimensioned sketches, and corre
spondents are recommended to keep a copy of their Queries for
reference. (3 ) A stamped addressed envelope (not post-card )
should invariably be enclosed . (4 ) Queries will be answered
as early as possible after receipt, but an interval of a few days
must usually clapse before the Reply can be forwarded. (5)
Correspondents who require an answer inserted in this column
should understand that some wecks must elapse before the
Reply can be published. The insertion of Replies in this column
cannot be guaranteed . (6 ) All Queries should be addressed to
The Editor, The MODEL ENGINEER, 26–29, Poppin's Court,
Fleet Street, London , E.C.)
The followingare selected from the Qucries which have been replied
to recently: (12,320) Charging Accumulators from Mains with a
Rotary Transformer. W. M. (Liverpool) writes : Would you
kindly answer following queries : I am at present charging a few
accumulators off the mains at 230 v . I find that it comes rather
expensive when I have a few of them different sizes; I charge them
through a lamp resistance. Would it not bemore economical to use
a small booster ? I have a 1 h.-p.motor and 1 h.-p. and a small
ventilating motor available ; also castings of an old overtype
dynamo ( two-pole),weighing about 14 to 16 lbs.;armature, gramme
type, 21 by 6 ins. long, commutator, 12 segments. Do you think
it possible to make an efficient charging set, so that I can run the
booster off the mains and charge accumulators ? I should like to
wind dynamo for 30 volts 6 amps. Would you mind telling me
what size wire and how much to put on dynamo, and what speed
it must run at ? I can get 1,200 r.p.m out of t - p. motor, and
should I require to insert in the shunt of dynamo a regulating re
sistance when I am charging 4 -volt cells, which are used for motor
cycles ? If you will just give me a rough idea of windings, I think
I shall be able to manage. Current for power here costs 3d. per unit.
The amount of power which you will save by adopting a motor
dynamo will depend largely upon the efficiency of the machines .
You should rather adopt machines of the best procurable design
than use old machines, which may be of bad design and low
efficiency. However, as you have these various dynamos and
motors, you can try the experiment without very much outlay .
By using the th..p :motor to drive the dynamo you may hope to
get an outputof about 90 watts from the latter-- say, 25 to 30 volts
and 3 to 4 amps.; you will probably effect a saving of half the
current taken from themains,
that is, if the cells are taking 3 amps..
by using a resistance you will be taking 690 watts from the mains ;
by using a motor dynamo giving 30 volts 3 amps., you will most
likely find that you are only taking it amps. from the mains to
run the motor. In the absence of sketches of your dynamo, we
can only give you an idea of the gauges of wire to use for your
dynamo. The proportions of the armature are unusual for a
gramme ring. Wind the armature with No. 23 gauge d.c.c. copper
wire, and the field -magnets with No. 23 gauge s.c.c. copper wire ,
getting on as much as you can in each case. We presume that the
magnet would take about 4 to 5 lbs. wire ; it should be connected
in shunt to the brushes . Regarding the speed , we can only guess
that it may be anything from 1,200 revolutions per minute up to
2,000 revolutions per minute . The most economical way to drive
it would be by direct coupling to the motor spindle, but you can
try driving by belt at first until you find out something about the
output of themachine. For regulation , you can use a resistance
in either field or accumulator circuit, or both combined ( that is
a resistance in each), or run the dynamo at a slower speed ; it really
makes little difference on such a small set. We think you will use
allmethods if you have a variety of cells to dealwith . A resistance
in the accumulator circuit is very useful as it steadies the current.
For information as to method of winding the dynamo and for the
management of accumulators, see our handbooks “ Small Dynames
and Motors " and " Small Accumulators," price 6d . each . The
faster you run your dynamo, the higher will be the volts with a
given winding : the output of current is limited by the heating of
the armature and field -coils . You can increase the output until
you reach a point at which the temperature of the coils is just as
hot as you can bear with your hand on them .
(12,319 ] Windings for 30 -watt Dynamo. W.E. (Blackpool)
writes : I have bought a Simplex overtype dynamo (output 12 volts
3 amps.), which I cannot get
properly . Diameter of arma.
ture, it ins., lengtb' 2 ins. ; gauge ofwire on armature, No. 26 or
28 ; wire on magnets, No. 22 (both quantities unknown). (1) Will
this gauge ofwire give the above output ? If not, will you please
give me the gauge and amount of wire thatwill give 6 volts and as
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The screw F is turned by the loose tommy bar G , made of steel
many amps. as possible ? It seems a fair-sized machine for 36
rod, and passing through a hole through the bolt-head ; the head
watts . When run about 2,000 revolutions on her own magnetism
is held down by the bolt H , which screws into its nut, fixed in
stock
her
,
circuit
Short.
brush
each
of
end
the
at
spark
there is a small
and the water-motor runs her at 4,000 revolutions. Put pressure
a slot through the wood block .
on the brushes, take the shunt off,and there is a blue flare from the
(12,404 ! Aluminium Bicycle . C. D. (Kincardine-on-Forth )
brushes for a second before she pulls up. Can you advise me at all ?
writes: Could you advise me as to (I) the practicabilityof building
I have tested her according to ' Small Dynamos and Motors." The
an
aluminium bicycle ; (2 ) if so , what alloy of metal should be
gauges of wire seem rather out for the output when compared
used ; (3) what firms can supply aluminium tubes ; and (4) will the
with the above book . For instance , Fig. 6 , 40 watts, 20 volts 2
ordinary brazing lamp braze aluminium ?
amps., wire for field 21 lbs., No. 22. The gauge is the same as
Aluminium , or aluminium alloy, bas been used from time to time
mine, but I have not got 21 lbs. on .
for cycle frames but has not proved sufficiently good to supersede
The winding of your machine is about correct, as far as can be
steel ; we do not advise you to use it. The British Aluminium Com
judged without seeing it, and , according to your account, there
pany, of 9, Victoria Street, Westminster, London , supply tubes or
does not seem to be anything the matter with it. The effects you
castings ; they have a special alloy called “ Romanium ,” which is
describe are precisely those given by a shunt-wound
dynamo in working order. When you short-circuit the
brushes you deprive the machine of its magnetism ,
- fºrce
consequently the water-motor has practically no work to
do, and the speed rises ; as soon as you remove the short
A brass plate
the machine excites itself, and , owing to the speed , there
Charold Bree real
is a momentary rise in volts, causing a strong field and
heavy pull on the armature, which overloads the water
all
of
motor and pulls it up ; this effect is characteristic
& Brassplate
shunt-wound dynamos. To obtain an output of 36 watts
we should expect such a dynamo to require running at
about 3,000 revolutions per minute Perhaps your
trouble is that the water-motor is not powerful enough to
Steel Rod
Wood
run the dynamo at, a high enough speed ; but you do
not say in what respect you find the dynamo not working
properly .
query Nº12350
( 12,350 ) Lathe from Scrap V. H. (Garstang)
writes : Op reading in the issue of your journal for
November 15th , 1902, an article entitled “ A Lathe from
Fig . 1.-- HEADSTOCK FOR A HOME-MADE LATHE .
Scrap," I determined to try and make a lathe
,
am
I
there
useful.
which
might
be
and
cheap
both
fore , sending you the design i have prepared for the headstock , so
a good aluminium alloy for such wock . You cannot braze alu
minium ; the jointing must be done by screwing, or pins through
that you might tell me whether it is practical or not, or suggest any
alterations. Also, could you suggest any design for a cheap tail
the sockets, or in some mechanical manner not depending upon
soldering or brazing. You will be well advised to follow usual
stock ?
practice and use steel.
We advise you to run in a white-metal collar for the front bear.
ing of the mandrel ; some old type-metal or stereo -plate from a
( 12,390 ] Model Steam Engine and Dynamo. H. V. M.
printer would do ; it can be obtained cheaply , and melted like lead
(Cheshire) writes : I am a regular subscriber to your valuable pa er
in an iron ladle . The mandrel requires a shoulder for the chucks
and ask you if you will answer me the following questions re a
to butt against. This can be arranged for by shrinking a collar on
double cylinder slide-valve horizontal steam engine ; stroke and
to the mandrel, or fixing it on with a pin . The pulley should be
bore of each cylinder is it- in . by i-in . The flywheel is placed
between the cylinders:-(1) What weight should the flywheel be,
and would 6 ins, diameter be enough ? (2) What thickness should
the shaft supporting the flywheel be ? (3) What size boiler will
clamr
D
Screw
be needed to keep up a constant steam whilst working with a full
load ? (4 ) What pressure is it safe to work the engine at ? (5)
· What horse-power should this engine develop taking friction into
BA
E
account ? (6 ) What is the best and largest type of dynamo this
engine will drive, and what will be the output of the dynamo, and
А
Titude
what candle-power will it give out ? (7) Where can I obtain
F
castings and parts ?
(1 ) The rim should measure about 5-16ths thick, in . wide ;
diameter of whcel, 6 ins. (2) Shaft 7-16ths or in . diameter.
( 3) A boiler with at least 150 to 180 sq. ins. of heating surface.
A larger generator should be used if the exhaust is not employed
to induce the draught. ( 4 ) Particulars you send are not sufficient
z
to warrant a definite reply. Probably 30 to 50 lbs. if the engine
G
is of ordinary construction . (5 ) Maximum rating should be about
1-20th b.h.-p. (6) Any of the designs in the first portion of our
handbook , " Small Dynamos and Motors," price 6d. or 7d. post
free from this office. The design (Fig . 5 ) is a good one if it is to be
series -wound . Dynamo should not have a maximum output of
more than 20 watts (candle-power 5). (7) The Universal Electric
Supply Co., 60, Brook Street, Chorlton -on -Medlock , Manchester.
(12,349] Transforming from 100 to 2 volts. A. R.(Derwent.
haugh) writes : I wish to transform 100 volts of che supply mains
Fig . 2.
down to do electrolysis, requiring 10 arps. per sq. ft., at a pressure
of 2 volts ; total number of amps. required is 240. Would you give
me the necessary connections, & c., required to do this ?
TAILSTOCK FOR A
H
For electrolytic work continuous current is necessary ; alter
nating current is not suitable . You cannot effect your require
ments by any system of connections, but must employ a motor
HOME-MADE
transformer, consisting of an electric motor to work of the 100
volt mains driving a dynamo, shunt wound to give 240 amps. at
Lathe
.
2 volts ; or else a single machine having the dynamo and motor
query # 12350
windings upon one armature, the field-magnet being excited from
the 100-voſt mains. The motor should be 1 h.-p. size, if direct
made to run against the frontbearing, so as to prevent themandrel
coupled to the dynamo shaft. The dynamo must have commuta
working backwards and forwards. We send you a sketch for a
tor and brushes of sufficient size to carry the heavy current. The
cheap form of tailstock. You could probably pick up some large
other alternative is to use a resistance to reduce the pressure of the
bolts and nuts at an old iron store. If you cannot obtain the type
mains, but this would be a most inefficientmethod, as you would
metal, you can make the mixture by melting one part antimony
waste over 23,000 watts, or 23 units per hour in the resistance.
to about 3 parts lead. You would do better to use a hardened
The above remarks refer to continuous current supply mains.
steel plate instead of brass for the back bearing of the mandrel.
If the supply is alternating current, the only way is to use an alter
The pin of mandrel and point of tailstock centre should be hard
nating currentmotor to drive a dynamo.
bush screwed
ened . A , cylinder of round steel rod ; B , gunmetalscrewed
to the
(12,321] Experimenting with Telephones. P. C.S.(Liver
to hard wood block. C, D is a strap of strip iron
pool).writes : I have read several of your handbooks(“ Telephone
wood blo ;k , and carries the nut, E , which is fixed to it permanently
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and Microphones " being one), with theobjectof obtaining informa
tion re an idea I wish to work out,butso far have been unsuccessful.
The idea is this : " To make a telephone receiver reproduce sound
loud enough so that it can be heard without putting the ear to it."
(a) What arrangement of transmitter, batteries, coil, microphone
circuit and receiver would give best result for experimenting ?
(b) Supposing that the circuit is only a few yards Jong,'would it
be necessary to introduce a coil (secondary), or would more battery
power make the receiver sound louder ? (c) Although the tele
phone is loud enough for ordinary use, is it not possible to elaborate
on the principle by increased battery power, larger transmitter ,
receiver, & c., and obtain the end I have mentioned ? I have spent
.a number of pounds, much time, talked with various ele :tricians,
and read many publications, in hope of obtaining light on theabove
and it is only a last resort thatmakesme come to you.
We should be very pleased to advise you if possible, but it seems
that you are in the position of an inventor working on a new inver
tion ,and that your cwn brain must determine the direction in which
to work . Have you read the paper which was presented to ,the
Institution of Ele trical Engineers in London by Mr. J. Gavey ,
on November_22nd , 1900, entitled “ Telegraphs and Telephones
at the Paris Exhibition " ? If you are upable to obtain access
to
these proceedings, the copy containing this account can be pur
cbased
to 25.; it contains very interesting information . We
think you should direct your attention to improving the microphone
portion of the apparatus, as that is where the chief difficulty lies.
It is no use sending big impulses if tbe microphone will not transmit
them clearly . Have you tried a trumpet attached to the receiver ,
on the principle of the megaphone ? It seems that this may assist
The use of the induction coil is to overcome the resistance
. line,
you
but as the object of the telephone is to transmit speech
of the
to a aistance , you should preserve such conditions in your experi
ments by using an autifcial line of reasonable resistance ; you could
still have your experimental transmitter and receiver close together,
remembering , however, that in the case of lines in actualuse various
troubles, due to earth currents and induction effects f.om other
wires. We doubt if merely enlarging existing types of telephone
apparatus will enable you to achieve your purpose ; you may obtain
increase ofsound, but lose clearness of articulation . It is a matter
por experiment.
(12,387] House Lighting by Primary Batteries. W. W.
(Hebden Bridge) writes : I intend to lightmy house with electricity .
Can you tellme through the post which is themost expedientway to
proceed, and theleast expensive ? Is it possible to lightup without
dynamo - on the principle of the electric bell — with battery of
cells , and , if so, what quantity would be required to produce four
8- :-P . lamps ? If this is not possible, will you please say what
-size of dynamo would be required , and price ; also accumulators ,
&c ?
It is scarcely practicable to use primary batteries. If you do not
mind the expense and trouble of re -filling the battery every day,
you could use , say, twenty -five large bichromate vells ; a plentiful
supply of sulphuric acid , chromic acid , mercury, and zinc plates
It is a very differentmatter to ringing electric
would beA necessary
dynamo to light four 8 - c- p. lamps would take about
bells
1 h.-p. to drive it, and should give an output of 120 watts - say,
35 volts 4 amps. - to allow for loss in the mains. The generally
accepted plan is to use a dynamo and a battery of accumulator
cells, and the size and cost of such a plant will depend upon how
many lamps you intend to light up at a time, and for how long per
day. Your best plan is to write for a quotation to one of the elec
trical firms advertising in THE MODEL ENGINEER , stating very
fully what you desire to do.
( 12,382] Carbon for Microphones. R. W. (Belfast) writes :
s microphone ?
( I) What kind of carbon is used in Hunning'materials
be ob
(2) Where may the thin carbon plates and other
tained that are used in the construction of these microphones ?
(3) Would you mention the name of a book which deals in detai!
with microphone and telephone construction ?
(1) Granular carbon in the granular transmitter, and a combina
tion ofspecially designed plates and granularcarbons in the Hunning
scone transmitter. (2) Apply to one of the advertisers
in The
MODEL ENGINEER, such as Messrs. Archibaid J. Wright, Ltd., 318 ,
Upper Street, London, N., or Messss. Whitney, 117 , City Road ,
London . ( 3)' " Commercial and Domestic Telephon " ," by M.
Byng and F. G. Bell, gives particulars of telephones and micro
phones, but not instructions how to make them ; perhaps, how .
'ver , you may find sufficient information in this book to serve your
purpose.
(12,400 ] Model Locomotives. I am thinking of partlymaking,
and partly buying a model railway to go in a field . The locomotive
will be a 6 -coupled N.E.R. and a 4 -coupled C.R. bogie tender.
What gauge shall I use ? I should like it to carry a boy ofseven ,
but have only a 41 in . lathe and a small planing machine, so am
limited as to size. Would f-in . scale do, or must it be i in . ? I
should be much obliged if you would give me a list of M.E.'s
relating to subject.
If you intend to ride on the railway you will do better to adopt
1-in. sale and 4 13-16th -in . gauge. Ofcourse, labour will be saved
if you employ, say, a scale of it ins. (6-in . gauge), and model an
engine of sinaller dimensions -say, a mixed traffic engine or tank
locomotive. The Caledonian 902 class were illustrated in our
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issues of February to November, 1901 ( first issue in each month ).
Nos. 42, 44, 46, 48, 50, 52, 54, 56 , 58 and 60, Vols. IV and V. You
will have to lay (as minimum ) 40 ft radius curves if you adopt a
6 -coupled locomotive. Why not go in for an Atlantic type,
instead of a 6-coupled - say, NER No 649, firing it with solid
fuel -beas much
with afreer
littleon side
in theObtain
trailing
the engine
curves.
will
the play
ourwheels,
new book
“ The
Model Locomotive," price 6s. net (65.4d. post free) from this office.
( 12,3571 Testing Armatures for Leakage and Breakdown.
G. F. R. (Little Houghton ) writes : Would you kindly explain how
to test an armature with battery and galvanometer to find a broken
wire or a leakage ?
To test for leakage from winding to shaft, connect as in sketch
there is leakage if galvanometer needle moves . To test for leak
age between two coils , disconnect all the coils from the commu
tor, join wire A to one wire of each coil in turn , and touch the
connecting wires of all the other coils in turn with wire B ; if there
is any leakage between the coils which are touched by the wires,
the needle will move. To find a broken wire, disconnect the end
of one coil from the commutator, so that it is quite separate from

BRENK A COIL

DISCONNECTEO COIL

Query *12357

Queryn "/2357

CONNECTIONS FOR TESTING ARMATURES FOR
LEAKAGE AND BREAKDOWN.
the commutator and its neighbouring coil ; join wire A to the wire
and with wire B touch each commutator segment in turn . As
soon as you reach the
whic ha a break in it, the galvanometer
needle will cease to move (see sketch ).
[ 12,353]Marine Engine Governors. A , M.T.(Kelso) writes :
Would you kindly give me a description how a marine governor is
worked ? You might give me the most modern , as I intend to
try and make one.
There are many forms of marine governors, some of which are
not very much used at the present day, and a really perfect one
has yet to be devised. Most depend upon their aëtion on cen
trifugal force, similar to the ordinary steam engine governor. The
Westinghouse governor works in this way, the governor actuating
a steam cylinder with differential pistons, which, acco ding to the
speed of the engines , alters the position of reversing gear. Dun
lop's governor is made on quite a different principle, and depends
for its action on the height of the water above the centre line of
the
propeller.
This governor
is fully ,"described
with drawings,
in
Lineham's
Engineering
" Mechanical
price ,12s.6d
. net. AS
pinall's governor is attached to the side of the pump levers, and is
a momentum governor similar to those used on many gas engines.
Both Dunlop's and Aspinall's governors are illustrated and de
scribed in Wannan and Sothern's " Marine Engineer's Examination
Questions and Answers," price 35. 6d . net.
(12,392) Steam Engine and Dynamo. D. R. S. (Clydebank )
writes : I'am building an engine Ik-in . bore by it-in , stroke, with
boiler (working pressure 80 lbs.). Would you please answer the
following questions ? - (1) With gas as fuel and boiler feeding
arrangement as shown in THE MODEL ENGINEER of June 16th ,
could engine be run without attendance for about four hours ?
(2) What size of dynamowould above engine drive, and how many
lamps would dynamo light ? Please state as simply as possible ,
as I know very little about dynamos.
( 1) Yes, if the tank is large enough . You must, nowever, allow
for losses by iadiation , & c., by increasing the heating surface of
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the boiler. If you are aiming at a small amount of attention , we
should advise a lower pressure so that you could arrange for the
boiler to be fed from the town's mains. Find out the pressure of
the supply, and fix the working pressure of the boiler just below
this You will then be able to regulate the feed to a nicety by
ordinary wheel-valve or cock , although we cannct say whether
you will be able to leave the boiler for four hours without looking
at it. (2) At 80 lbs. and soo revolutions per minute, reckon on a
dynamo of 120 watts output, that is, 30 andle-power . Obtain
our book on “ Small Dynamos and Motors," price 6d . (post free, 7d.)
(12,396 ) Electric Bell Insulation Breakdown. W. J. (Eccles
writes : You would greatly oblige if you could assist me in the
following :- I have fixed an electric bell between dining-room and
kitchen . The wires go through a damp cellar. I find , a few days
after fixing , the bell rings continually without pressing the button .
I have tried rubber -covered wire with no better result.
If you are sure that the trouble is caused by moisture accumu.
lating on the wires , you should run them in zinc tubing; a special
kind is sold on purpose for electric bell work ; or use lead covered
electric light wire ; the kind known as “ twin lead covered ," con
sisting of two insulated wires enclosed in a sheath of lead ; the
smallest size obtainable would do . These articles are to be ob
tained from dealers in electric supplies .
(12,438 ] 13 -in . Spark Coil. G. B. (Charlton ) writes : I have
a good deal of very fine wire, which I should like to utilise (about
38 to 40 S.W.G.). I have in my possession a large induction coil
with about 20 lbs. of secondary wire wound on it, but being of an
old - fashioned type, it is wound only on three bobbins, and gives
only a 6 -in. spark. Could you tell me some particulars for the
winding of this coil in the up- to -date mode ?
A coil of this size requires great care and some considerable skill
in making. The recent articles on " Induction Coils " which ap .
peared in this Journal should assist you. The following data for
a 13-in. spark coil may be some guide to you :-Core made up of
22 S.W.G. iron wire, length 18 ins., diameter I 11-16th ins.
Primary winding - total weight of same, 5 lbs. 13 Ozs. of No. 14
S.W.G. Secondary winding - total weight, 17 lbs., 2 lbs. of this
being No. 34 S.W.G , and the rest No. 36 S.W.G., wound in 90 to
100 sections ( condenser sheets, 15 $ ins. by 9 ins ; total number
of sheets, 82,made in two portions of 33 and 49 sheets respectively .
(12,384) Current for i - in . Spark Induction Coil. C. F. B.
(Hereford ) writes : I have a dynam 20 volts 41 amps. Can I put
that current through the primary of a 1f- in . spark coil ? Coil in
twenty sections ; I haveMercury break to use. Would the capacity
of the condenser have to be altered ? At present fifty sheets ,
7 ins. by 4 ins., tinfoil. What nuniber of the Electrical Review was
the new winding for induction coils described in ? I read the
Electrical Review for the week June 30th , 1904, but could see noth
ing about it . Could you give me any further information on the
subject, as I desire to build a large coil ?
Unless your mercury break runs at a very high speed , 20 volts
will be too much for your coil ; the amount of current which it will
take should be very small, with a rapid break and high volts. We
advise you to run your dynamo at a lower speed , and try about 10
volts first. With regard to condenser, you may find a smaller
capacity better if you can work at 20 volts. It is a good plan to
make the condenser in severalsections and try various combinations
to see what capacity will give the best results. The condenser,
strictly speaking, should be adjusted to the particular length of
spark which is being used . It is not usual, however, to go to this
extent of refinement. Mr. Leslie Miller's arrangement for induc
tion -coil winding was mentioned in the Electrical Reviete , October
16th , 1903. You could not, however, produce this winding with
out the special winding machine invented and used by Leslie Miller
this purpose.
for(12,443
] Installing Small Lighting Plant. C. L. N. (Ennis )
writes : I have just got in a Crossley 1 h.-p. engine, which drives
two printing machines. I would like to know if it would be possible
forme to use the engine for lighting the room in which I work , and
if so what other plant will I require ? I want about five or six
lights - one over each machine, one over cutting machine, and
one over ink-table . You will greatly oblige if you will let me
know what kind of motor, & c ., I should require, and probable
cost
fixing
up the
If of
your
engine
is affair.
a 1 h.-p. nominal — i.e., about 4 brake h .-P.
you will have enough power to spare to drive a small dynamo to
light a few lamps. But it only i b.h.-p., we fear you will not be
able to drive both machines and lamps at the same time. You can
form an estimate ofwhat power you have to spare by watching the
engine when both machines are at work : see how often she " cuts
out," i.e., how many times she takes gas out of, say, 200 revolu
tions. Supposing she opens the gas valve 100 times in 200 revolu
tions of the crankshaft , then she is fully loaded ; but if she only
takes gas, say, 50 times in 200 revolutions (or 100 cycles), then she
has half her power to spare, and so on . Six 8 c.-p. lamps would
take 180 watts ; hence, a 200-watt dynamo, giving, say, 50 volts
and ro amps., would supply sufficient current. About 1 h.-p. would
be required to drive such a dynamo at full load. Dynamo would
probably cost you about £ 5 , and fitting up and wiring to lamps
would take another €2 ios., or £ 3 at the outside, under ordinary
circumstances . Avery, or any other of our advertisers, could
supply you . We trust these details will assist you . If not, write
us again .

The News of the

Trade .

The Latest Model Locomotive Castings.
For some time the desire for an improvement of the ordinary
downcomer for the " Smithies' " type of water-tube boiler has
needed satisfaction , and although the old system has some points ,
these are outweighed in the new pattern illustrated by the wood ,
cut herewith , by the convenience of having no backplate
to fix and having a larger area for the fittings and ar of down
coming water to feed the tubes. The water gauge glass may be
much longer , which is a great advantage in itself. The castings
we have received from Messrs. W. J. Bassett-Lowke & Co., of
Northampton, are clean, not too heavy, sound, and are care
fully cored out. They are at present made in two sizes, one for
* -in . scale locomotives (with 2-in . inner and 2 ?-in . outer tubes),
and f -in . scale for the standard 21-in. inner barrels and from
35-16ths to 3f outer shells . We have also received some very fine
soft castings in iron for wheels ofmodels tot-in. scale locomotives .

MESSRS. W. J. Bas
SETT -LOWKE

&

Co.'s

IMPROVED BACKPLATE
AND DOWNCOMER FOR
SMALL SCALE MODEL
LOCOMOTIVE WATER
TUBE BOILER .

They are made to scale , and although very light for iron castings ,
are beautifully clean and sound. Three sizes may be obtained
I 9-16ths, 1], bogie and tender , and 3 ins. driving or coupled wheels ,
but others to the same scale, and to larger scales are to follow .
New Catalogues and Lists .
Arthur Firth , Cleckheaton , Yorkshire. - We have received a
circular describing the complete set of castings for construction of
a 2 horse-power cycle motor. The circular will be sent to any reader
of the M.E. upon receipt of one penny stamp to cover postage .
Scott Homer, Eee her Road, Cradley, Staffs. - We have to
hand the illustrated catalogue issued by this firm , comprising sets of
castings and forgings for building small dynamos, motors, model
high-speed launch engines, horizontal engines, small bench drilling
machines, cycle motor sets, and new vertical gas motor. List sent
post free for two penny stamps.
Ferranti, Lid ., Hollinwood, Lancashire, have sent us their
catalogue illustrating their indicating Wattmeter for single and mul
tiphase alternating current circuits, giving diagramsof connections.
Hughes, Fawcett & Co., Hebden Bridge. - A fully illustrated
catalogue
machine
tools and accessories manufactured by the
above firm ofhas
been forwarded
to us. It comprises a variety of
bench and treadle lathes for screw - cutting, hand turning, circular
saw and planing or shaping attachments, milling, shaping drilling
and hand and power planing machines, lathe headstocks, com
pound slide-rests, and hand-rests, driving wheels and speed cones ,
faceplates, & c., & c.,also chucks, tools and change wheels, vices,mill
ing cutters, grindstones, and engineers' hand tools in general.
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The Editor's Page .
S promised in our last issue we now give the
AS result of our communication with the Post
master-General with regard to the position
of amateur experimentalists in wireless telegraphy
under the new Act. We reproduce below our letter
to the Postmater-General and the reply thereto :
The Secretary ,
August 22nd , 1904 .
General Post Office,
St. Martin's le Grand .
DEAR SIR , –With reference to the “ Wireless
Telegraphy Act ” which I understand has now
come into operation , will you kindly favour me
with copies of any official announcements you are
making in this matter. I should particularly like
to know how the new Act will affect people who
are using wireless telegraphy apparatus for experi
mental purposes, and also whether under the new
Act the use of wireless telegraphy for inter - com
munication on private premises and estates is
prohibited .
I may say that a large number of the readers of
my journal, THE MODEL ENGINEER, have been
experimenting with wireless telegraphy apparatus
for private use, and I should be glad if you would
kindly send me for publication in my journal an
official statement regarding their position under
the new Act.
Thanking you in anticipation of your esteemed
reply ,
With compliments ,
Faithfully yours,
PercivAL MARSHALI.,
Editor.

General Post Office, London ,
23rd August , 1904 .
SIR , -In reply to your letter of the 22nd instant,
with reference to the Wireless Telegraphy Act, I
am directed by the Postmaster -General to inform
you that a license will be required for the use of
wireless apparatus for experimental purposes as
well as for inter-communication on private premises
and estates, and that each application for a license
will be considered on its merits.
I am to enclose for your information a copy of a
notice issued to the public respecting the Act .
I am , Sir ,
Your obedient servant,
J. C , LAMB .
From the above it is clearly evident that the use
of wireless telegraphy apparatus must under any
circumstances be subject to the possession of an
official license , and we therefore strongly advise
those of our readers who wish to experiment at all
in this direction to apply for a license without delay .
The “ notice issued to the public,” which is referred
to in the Postmaster-General's reply to our letter ,
was given in full in last week's issue of The MODEL
ENGINEER .

Answers to Correspondents.
G. W. (Openshaw ).— Sorry not to be able to use
your workshop notes.

September 8, 1904.

R. L. (Attenboro').— Thanks for your letter. We
believe the scheme to be a bona fide one and think
your judgment is a trifle premature.
MECHANICIAN
(Rangoon ). — We realise the
annoyances of which you complain , but this
matter has been fully ventilated in previous
issues . We should be pleased to assist you
when you require further goods, if you care to
send the orders and remittances through us.
CARBURETTOR " -Do not attempt to make a
lamp to heat the ignition tube. Wewould advise
you to purchase an Etna burner from Messrs.
Melhuish & Son , Fetter Lane, E.C.
C. A. M. (Johannesburg ).— We cannot do better
than refer you to the articles on " The Con
struction of Model Alternators ” which appeared
in the issues for March 24th , May 19th, June
9th , 30th , July 7th , 28th , particularly the first
one .
Notices .
The Editor invites correspondence and original contributions on
all amateur mechanical and electrical subjects. Matter intended
for publicatian should be clearly written on one side of the paper
only, and should invariably bear the sender's name and address. It
should be disuncily stated , when sending contributions, whether
remuneration is expected or not. and all MSS. should be accom
panied by a stamped addressed envelope for return in the event of
rejection. Readers desiring to see the Editor personally can only do
so by making an appointment in advance.
This journal will be sent post free to any address for 138. per
annum
Order. , payable in advance. Remittances should be made by Postas
Advertisement rates may be had on application to the Advertise
ment Manager.
HOW TO ADDRESS LETTERS.
All correspondence relating to the literary portion of the paper.
and all new apparatus and price lists, & c ., for review , to be addressed
to THE EDITOR, " The Model Engineer," 26-29. Poppin's Court,
Fleet Street, London , E.C.
All correspondence relating to advertisements and deposits to be
addressed to THE ADVERTISEMENT MANAGER , “ The Model Engi
neer, 26-29, Poppin's Court, Fleet Street, London , E.C.
All subscriptions and correspondence relating to salesof thepaper
and books to be addressed to Percival Marshall & Co., 26–29.
Poppin's Court, Fleet Street, London, E.C.
Sole Agents for United States, Canada, and Mexico : Spon and
Chamberlain, 123, Liberty Street, New York, U.S.A., to whom
all subscriptions from these countries should be addressed .
Contents .
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Small Dynamo and Water Motor

Combined .

By J. D.

A SMALL DYNAMO DRIVEN DIRECT FROM A WATER MOTOR .
AVING a desire to construct a small dynamo
and water motor combined , that would be
suitable for working from the ordinary house
supply , and capable of lighting small lamps, electro
depositing, or charging small accumulators, such as
are used for scarf-pin lamps, cycle motors, & c ., I
set to work to make the machine shown in the
accompanying photograph.
The dynamo is made after the “ Manchester "
pattern , with the exception of the armature, which
The
is of the drum type in place of the ring.
armature core is of the slotted type, being built-up
of soft iron discs 21 ins. diameter, each having eight
slots fin . wide by fin . deep to a length of 2 ins.,
and clamped tightly together by means of a nut
which screws on to the shaft. The armature is then
carefully filed up to remove all burrs , the slots then

H

being insulated with oiled linen . The winding con
sists of eight coils of No. 22 D.C.C. copper wire,
wound as closely as possible in order to get asmany
turns on as the space will allow . The coils are then
coupled up to an eight part commutator in the
usualway, i.e., the beginning end of thecoil coupled
to the finishing end of the one previously wound
and so on until the eighth coil is wound , the finish
ing end of which is coupled to the beginning end of
the first. The field -magnets have cast -iron pole
pieces, into which are fitted the wrought-iron cores.
The cast-iron yokes are 21 ins. wide by fin . thick ,
with the pole-pieces extended in the centre (see
photograph), which are bored out to 2 ins. diam .
The bottom pole-piece has extension pieces cast on ,
forming seatings for the pedestals, which are also
bored out at the same time as the pole-pieces ; the
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bearings being turned to fit thus ensuring perfect
alignment. A 4 - in . setscrew secures the pedestals
in position, put in from the underside of the bed ;
The magnet cores are of soft wrought iron , if ins.
diameter by 4f ins. long, and are turned down at
each end to it ins. diameter for
in . at one end
and fin . at the other, leaving 3 ins. for winding
space in the middle. The field spool fanges are of
brass and are 2 ins. diameter by
in , thick , and
fitted on to the cores. These are carefully insulated
and wound level with the flanges with No. 22
s.w.g., D.C.C. copper wire and connected up in
shunt to the terminals . The brush holders are of
brass , and of the spring type fitted on to spindles ,
carried by the brush rocker which , of course , is
fitted to the pedestal and fixed by means of a small
setscrew . The pedestals are of cast-iron fitted with
brass brushes bored out to 7-16ths in . diameter by
1 } ins. long . The lubrication is effected by means
of Stauffer lubricators .
The water motor is really a 6 -in . Pelton wheel,
keyed direct on to the dynamo shaft. The wheel
blank is 51 ins. diameter by
in . thick , turned all
over, and fitted with eighteen brass buckets around
the periphery . The motor casing is of cast-iron
and bored out to fit the boss of the driving end
pedestal ; this is fixed in position by means of a
setscrew put through the case into the dynamo bed .
The inlet pipe is fitted into a boss on the casing by
means of lock -nuts, the pipe is also screwed inside
to receive nozzles of various sizes, which are re
quired according to the pressure of water we have
at our disposal.
The output of the dynamo is 5 amps. at a pressure
of 25 volts , when running at a speed of 2,500
revolutions per minute , and is capable of lighting
four 8 c.p. lamps. In order to run the dynamo up
to full load , it would require a nozzle about 3-32nds
in . diameter , and a water pressure of about 100 lbs.
per sq . in . Of course, for lighter work , such as
charging small accumulators, & c ., the nozzle and
pressure would do much less, and could be adjusted
to suit requirements .
The machine is perfectly reliable and can be run
for twelve hours at one time without attention and
then all that is required is to see that the lubricators
are working right.
If any of your readers thought it worth their
while to construct a similar machine, I should only
be too pleased to furnish any further information
respecting same that they might require.

A GRANT OF £ 1,000 per annum for five years to
the funds of the College of Science at Newcastle has
been made byMessrs. Armstrong, Whitworth & Co.
ELECTRIC SIGNALLING . — M. Vital Cesar, of
Brussels, describes a system of signallựng in which
current is sent through the rails either in one
direction or the other, and affects an electro
magnetic relay fixed on the locomotive a few inches
above tbe rail, but not touching it , and hence not
making any contact. A great point is made of this .
The action is purely magnetic. Signals ofany kind ,
either lights, semaphore, or whistles may be made
in the cab , or the brakes may be put on ; at least,
so M. Cesar says. At present it has only been tried
on a metre gauge line some 1,700m . long. It has
not yet been used in actual service, but is just
about to be tried on one kilom . of Belgian line.

The Society of Model Engineers.
[Reports of meetings should be sent to the offices of THE MODEL
ENGINEER without delay, and will be inserted in any par .
ticular issue it received a clear nine days before its actual
date of publication .)
London .
" HE first indoor meeting of the Winter Session
THE
will be held at the Holborn Town Hall,Gray's
Inn Road , on Monday, September 26th , at
7 p.m. It has been decided to make this a special
track night, and it is confidently expected that a
much extended track will be available . All inem
bers who possess locomotives of any description
are requested to bring them to this meeting .
The following meeting will be held on Thursday,
October 13th , when a Rummage Sale on the lines
of the one last year will be held . Members who
intend placing articles in the sale , on which a re
serve of 7s. 6d. ormore is to be placed, are requested
to inform the Secretary in writing of the nature of
the article, so that a list of the better class articles
may be prepared and published before the sale.
It is also requested that particulars of all articles
to be included , may be sent in before September
24th so that a list can be put up at the meeting on
the 26th .-- HERBERT G. RIDDLE, Hon . Sec ., 37,
Minard Road , Hither Green , S.E.

Workshop

Notes

and

Notions .

[Readers are invited to contribute short practical items for this
column , based on their own workshop experience . Accepted
contributions will be paid for on publication, if desired , accord
ing to merit. All matter intended for ths column should be
marked " WORKSHOP " on the envelope.]
A Lathe Chuck and Milling Head .
By J. R. G.
One of the most useful tools in connection with
the model maker's lathe is an independent 4
jawed chuck . Having a 31-in . centre screw
cutting lathe, and doing a fair amount of light
turning, model making , & c ., I soon found the
need of such a tool. After much consideration I
commenced to make one at intervals between my
other work and the result is that I am now the
proud possessor of the chuck illustrated in Fig . 1,
which I will describe as far as possible for the benefit
ofmy fellow workers .
The chuck plate is a casting similar to an ordinary
faceplate casting, containing eight radial slots ,
four of these slots are ribbed up at the back of plate
to carry the jaw shanks in which the screws work .
This plate was mounted on the faceplate of my
lathe and the boss turned , bored , and a thread cut
in it i-in . Whitworth to suit nose of lathe spindle.
It was then mounted on its own spindle and turned
up on face and top and the rings put in chuck face ,
which are very handy, of course , in setting the jaws
The jaws
ready for placing the work in them .
are of mild steel, the shanks were filed up on the
square part to fit the slots in the plate, and turned
down at the end of square to
in . diameter and
threaded for a f in , nut to hold them in position .
When all four jaws were fitted into the slots I
nipped them tight and set them all at the full
distance I could get from the centre of chuck , and
turned them all up both inside and outside of the
steps. I then drilled four holes through the rim of
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chuck plate and through the square part of jaw
shank . This was afterwards opened out to 5-16ths
in . jaw shanks and tapped out with a long square
threaded tap, which I made and cut with a left
hand thread , eight threads per inch — the outside
diameter being a good fin .. I also cut the four
screws for moving the jaws at the same time.
These screws are made with a large collar under the
square for turning them , and are fitted into recesses
in the rim of chuck plate, and are hold there by
two turned steel pins for each screw passing through
top of chuck plate. The screw collars have a half
round groove turned in them , which runs on the
pins mentioned, preventing them from coming out
of position . The screws, jaws, and moving key
were afterwards all case -hardened . I may say the
chuck is 6 ins. diameter and will held almost any
thing round or rectangular within its range. Το
those of my fellow readers who have to fasten lots
of their work on the faceplate, as I had to do ; take
my advice and make one of these chucks. I shall
be pleased to give particulars or sketches at any
time.
The milling head (Fig . 2 ) hasbeenmade for cutting
small keyways, Auting, taps, & c . It will also hold
cutters for light wheel cutting when used in con
nection with a division plate which I intend to
make shortly . The head is made to fix on the top
of my slide-rest by removing the swivelling tool
box , and is driven from an overhead motion . The
veed driving pulley is 5 ins. in diameter , giving
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coming on to cutter spindle and the fifteen -tooth
wheel on driving spindle. The gear wheel that runs
on driving spindle works in a small oil trough which
keeps the gearing well lubricated . The top part of
milling head is made to swivel round so that it can
be placed in line for any direction of drive, or the

FIG . 1. - A HOME-MADE 4 -JAWED CHUCK .
milling head proper can be turned at right angles,
leaving the driving part as before which will be
found handy for milling any work that has been
turned on faceplate or in the chuck .
The cutter spindle is į in , diameter and turned
down to } in . diameter , where the cutter is fixed
and still further reduced to fin . diameter where it
passes through the casting bottom , which helps to
steady the cutter to its work . The 4 -in . part is
fitted with a peg for driving the cutters and screwed
and fitted with a thin nut. The cutters have a
3-16ths in . keyway put in them , and these are
placed between two small collars and the whole
fixed up tight with the thin lock nut. I think most
of the arrangement can be gathered from the
illustration . The milling head can be put to a
variety of work according to the cutters used and
the planing powers of the machinist. The head is
shown with a cutter & in , wide on the spindle ready
for cutting a small keyway in a fin . crankshaft
held between lathe centres. This concludes my
description of two very handy tools suitable for
model engineers .

Fig . 2. - A MILLING HEAD FOR THE LATHE.

plenty of driving surface for the band. The vertical
cutter shaft is driven from the driving spindle by
a pair of skew gear wheels having eight and fifteen
teeth. The photograph shows the large wheel of
fifteen teeth on the vertical cutter spindle which
gives plenty of purchase suitable for driving a large
cutter at a slow speed. But for light cutting the
wheels can be reversed , the eight-toothed wheel

G.W.R. NON -STOP RUN. — The G.W.R. with their
usual enterprise have, during August and Septem
ber, inaugurated a series of weekly half-day excur
sions to Weston - super-Mare at the very low fare of
4s. 3d . return . The distance, 137 miles from
Paddington , is covered without a stop in three hours .
One trip we made, a 100 miles was traversed in
110 minutes ; the 51 miles in 54 ) minutes, and
speeds upwards of 70 miles an hour were attained
for shorter distances. We appear to be entering
on an era of cheap and fast railway travelling.
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Modelling “ Atlantic ”
Locomotives .

Type

By HENRY GREENLY.
(Continued from page 224.)
G.W.R. Compound ' La France ," No. 102.
This engine has four cylinders, of which those
outside the frame, as shown in the accompany
ing outline drawing, Fig . 25, drive on to the rear
coupled axle, and are the high -pressure cylinders.
To model this engine in strict accordance with the
original under a scale of, say , i in . to the foot, or
1-1oth full size, is “ beyond the scope of practical
politics,” and no further comments are necessary .
À model of a similar French compound , to about
this scale, is to be seen in the South Kensington
museum , and is a beautiful piece of work, which
must have taken a considerable time to complete.
Where a working model is primarily desired , the
engine could be made, in general principles, much
the same as the prototype ; but although I am of
opinion no practical advantage would accrue, the
adoption of the compound system should not mean
failure ; indeed , such an engine should prove as
successful as a simple high-pressure locomotive. To
simplify the construction , I would suggest, for what
it is worth , the use of one set of valve gear on each
side, for the four cylinders. The valve spindle of
the H.-P. cylinder, the steam chest of which is on
top , might be tailed through to work the L.-P.
valve, a rocking lever, or other connection , accord
ing to the relative positions of the high and low
pressure crank -pins, being employed .
However, after all said and done, I cannot see
my way clear to advise the adoption of this engine
as a suitable prototype for a working model of
ordinary size, unless the inside gear is entirely dis
pensed with ,and the locomotive designed as a simple
engine, employing only the outside H.-P. cylinders.
The chief advantage which this arrangement con
fers over all the previous locomotives is that the
whole of the space between the frames from end
to end is available for firing devices. This feature
makes the locomotive suitable for tiny models,
viz., those running on small gauges, such as it, 2 .

or 2 } ins., in which plain “ pot ” boilers are used in
conjunction with an ordinary spirit lamp, consist
ing of a number of wicks mounted in " Indian file ',
on a horizontal tube from the reservoir. To save
labour and cheapen the cost of production , the
coupling-rods might be omitted, care being taken
to place the greatest weight on the driving wheels.
With the piston valve cylinders common to this
class of model, the valve gear may also consist
of a return crank , as in the prototype , coupled by
a rod to a rocker, which would imitate very well
the reversing link of the Walschaert gear used on
the French compounds. The top of this rocker
could then be attached to the valve by a rod in the
usual way . Piston valve cylinders, with the
patent reversin connection , may be obtained com
mercially , and by using these and a plain or water
tube boiler, there should be no difficulty in build
ing up a model (wheels and other turned parts being
procured ) without the use of a lathe. The one
point against the prototype in the above-referred
to scales is the long wheel base. The rigidity due
to this cause may be lessened by mounting the
trailing wheel on a pony truck. Where there is
no firebox , this can easily be done. A smaller wheel
should of course be used ; also , nothing will be lost
in appearance if the driving wheels are reduced in
diameter and placed closer together, the rear
portion of the wheel base being cut down to a
slight extent. The bogie wheels are ideally small,
and can be arranged to swing under the main
frames, the features which limit the amount of
lateral play being the cylinders. The smokebox
is of the circular type, with a supporting saddle .
Like the L.Y.R. engine, the trailing wheels have
inside boxes only , which of course should save a
great amount of labour in the construction of the
Except in the G.N.R. No. 251 example,
model.
the usual English practice of providing double
frames and outside axle-boxes at the rear end of
the engine appears to present no advantage to the
model builder .
In larger models having an ordinary deep firebox,
the valve gear being entirely outside, the rear
coupled axle is entirely free from encumbrances,
and , therefore, the throat-platemay be placed quite
close to , or over, the axle, as in the G.N.R. No. 271
and L.Y.R. No. 1,400 classes. This is an important
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feature. However, the cylinders are not in the
best position , as regards the arrangement of the
steam and exhaust piping, and radiation will affect
the efficiency of the engine. This remark does not
apply to small outside-fired engines , but only to
engines of, say, above -in . scale . The boiler
barrel is not very large in diameter, and therefore
only a 37-in . outer shell can be used in a
scale
engine, as in the G.N.R.Nos. 990 and 271 examples ;
that is, if the external dimensions of this portion of
the engine are strictly adhered to in reducing them
to scale .
IN CONCLUSION .
The consideration of the above engine (G.W.R.
French compound ) brings the notes on modelling ,
the specific types of Atlantic " locomotives to a
close ; however, there still remain a few points to
be discussed, which affect all the prototypes already
dealt with except the L.Y.R.' ten -wheeler and
G.N.R. No. 271.
The most important is the care required in de
signing the outside motion, which , as before men

cylinders

串

Bogie Wneoz .
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prove quite as free on sharp curves as many other
shorter leading -bogie engines , which often have
Com
very little lateral movement of the truck .
pare the smallest curves that the L.T.S.R. and
Caledonian engines - described some time ago in
these columns — with , say, the
66 G.N.R. 990 or L.Y.R.
ten -wheelers, allowing the Atlantic " engine, say
$ in . side play in a -in . scale model in the rear
carrying axleboxes
As it happens, the G.N.R.
engine No. 271 ( four -cylinder) has the connect ng
rods outside the coupling-rods, and, although it is
not a feature peculiar to this class of locomotive,
any more than it is to an ordinary outside-cylin
dered bogie engine with the leading coupled wheel
as the driver, the above remarks apply in this
instance .
Reviewing in a comparative manner the two
classes of
Atlantic " locomotives, as embodied
on the one hand by the GN.R 990 , 251, G.W.R.
G.C.R. and N.E.R. engines, and in the other by the
L.Y.R and G.N.R , four-cylinder classes, which I
shall respectively call “ rear driver " and " front
driver " engines, I have shown that the firebox in

Connecting Rods
Tust clears
0
Coupled Driving I heel
!
17main frames

Driving wheel

Fig . 27. - SHOWING RELATIVE POSITIONS OF THE CROSSHEADS AND REAR BOGIE WHEELS , AND
ALSO OF THE COUPLING AND CONNECTING RODS.
tioned , is still more necessary where the footplates
are not raised clear of the moving parts ( see the
N.E.R. paragraph ). As the majority of readers
know , with the British loading gauges (the maxi
mum width allowed by which is about 9 ft.) and
also to ensure steady running, the cylinders must be
kept as close to the centre line of the locomotive as
possible . Now , in the " Atlantic ” type proper ,
the rear coupled wheels are the drivers. There
fore, the coupling rods must be placed inside the
connecting -rods as shown in the plan, Fig . 27 here
with . As a result , the crank -pins on the leading
(coupled ) wheels aremade very narrow — so that the
connecting-rod will just clear and no more — and to
compensate for the reduction of bearing area and
other things, are of considerably larger diameter
than those working under normal conditions. The
ordinary collar or nut (with pin ) on the end of the
crankpin is hardly feasible in a small model, unless
the engine is widened to a great extent and , there
fore, substitutes should be adopted .
The G.N.R.
method is not advisable — if possible — but the
pin may be very simply made as shown in Fig .
235 in my book , · The Model Locomotive ," or the
modified G.N.R. arrangement shown herewith (see
Fig . 28), employed instead .
The other point is , that the connecting -rods being
outside the coupling rods, the cylinders are SO
much farther apart, and there is a greater space be
tween the crosshead and the rear bogie wheel, as
shown at S in Fig . 27 , than engines with outside
This allows
cylinders are usually provided with .
a larger amount of lateral play in the bogie truck
and , it goes without saying , is an admirable feature
from the model-locomotive and railway builders'
point of view . Therefore , in spite of the increased
wheelbase, if the trailing wheel has side play or a
locomotive should
radial axlebox , the “ Atlantic

the latter class may be extended in a forward
direction over the coupled axle ( or, at any rate, it
can be placed very close to it) and without in
creasing the wheel base, the firebox made so much
longer than in the “ rear driver " class (refer to
Figs . 6. 20 and 23). Irrespective of this and the
fact that the front driver engines must have longer
wheel centres at the front end to give the necessary
length of connecting-rod , there is notmuch to choose
between the two classes of prototype. In the
' Atlantic ” type proper (“ rear driver" engine) by
modifying the design thewheelbase may be reduced
considerably by simply cutting down the diameter
of the driving wheels and closing them up as much
as possible . This may be done without com
promising the external appearance of the engine.
This I think is demonstrated by the design given
in the Query and Reply columns of this journal for
July 7th last.
In presenting these notes to the readers of the
M.E., I am aware that they have been somewhat
scrappy ” in character, and that repetition has
unavoidably occurred owing to the necessity of
having to traverse more or less the same ground
so many times. One locomotive of any given type
has points common to another engine of the same
kind, and therefore cross rcferences are inevitable ;
however , my readers will, perhaps , bear with me
in my attempts to grapple with this exceedingly
difficult task , and will forgive the slight errors
which I find have occurred in the foregoing instal
ments of the articles. These may be enumerated
as follows :-On the last line of column one of
page 174, read 31- in . gauge instead of 31-in . In
is used
the next paragraph the word " axle
of the second
instead of " wheel. " On the first ( line
0
article transpose the heading of G.N.R. No. 251
continued " for one appearing (page 196 , Sept.fist.).
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To help the readers in the construction of models
of any of the “ Atlantic ” type locomotives I have
for this purpose more or less critically examined , I
add a list giving the dates and names of the
engineering journals and books in which drawings
of the originals may be founů , and also include in the
" remarks” column the cost of the several publica
tions ( some of which may be obtained from the
publishers of The MODEL ENGINEER ), where such
are at this moment in print. For working models,
however,these arawingsmust be used in conjunction
with a knowledge of the requirements of model
practice. With this important statement I bid
adieu to this particular subject.
THE END .

The Latest in

Engineering.

being loose on the spindle. When valve C is
screwed down , it acts as an ordinary stop valve,
and shuts off the boiler ; and when the spindle is
raised , the valve is opened by the flow of steam
from the boiler , when the pressure on both sides is
equal.
The valve C , being loose on the spindle ,
acts as a non -return valve, and immediately closes
in case of accident to the boiler, and prevents
escape of steam from the other boilers. The lower
valve D operates in the opposite direction — that is,
in case of steam -pipe fractures or any other mishap
on the outlet sideofthe valve. Under normal work
ing conditions the valve is kept in position by its
own weight and a certain pressure of steam caused
by a partial vacuum formed by the flow of steam
past the valve, which exerts a suctional action in
the space between the valve and spindle, as indi
cated by arrows at E. The valve can be set to close

@XI

A Combined Steam Stop and Isolating Valve.
-An illustration is given of a valve of the Hübner &
Mayer's patent type, which is being introduced into
this country by T. Sugden , Ltd., 180 , Fleet Street,
E.C. The advantages claimed for this valve are
that it closes automatically in case of steam -pipe
fractures , and in case of accident to the boiler pre
vents scalding of attendant in attempting to get
at the stop-valve. The stop valve cannot be
opened on boiler not in use, thus protecting the
attendant when cleaning the boiler ; automatically
connects boiler in which steam is being raised to
boilers at work ; and closes in case of accident,
quietly and without shock . Valves can be set to
operate at any desired difference in pressure ;
when once closed owing to accident, the valve will
remain closed until opened by attendant. The
stuffing -box can be packed when the valve is under
full steam pressure ; packing is not exposed to
steam pressure ; the valves can be tested from the
outside ; indicators show position of valves ; can
replace ordinary stop-valve without alteration to
existing pipework ; opening and closing of stop
valve moves isolating valves and keeps them free,
thus keeping them always in working condition ;
the valves are made of cast steel with nickel seats,
making them suitable for superheated steam ; no
piston , stuffing-boxes, membranes, springs or
double seats to get out of order.
The valve is constructed to work at 300 lbs,
pressure on the sq. in ., the bodies being made of
cast steel having a tensile strength of about 30 tons
on the sq. in ., with an elongation of 20 to 25 per
cent. in pieces 4 ins. long. The working parts are
made of a specialmixture of gunmetal, and the seat
ing is of a special combination of nickel to withstand
the action of superheated steam . In order to pro
tect the valve itself from any liability to fracture,
it is made excessively strong, and for this reason
cast iron is entirely avoided. Hand -wheels are
provided for testing and operating the isolating
valve from the outside, and the valve spindle is so
arranged as to cut out the stuffing- box when the
valve is fully opened , and thus protect the pack
ing from the action of thesteam . This arrangement
also admits of new packing being put in while the
valve is under full pressure .
The horizontal flange A is connected to the boiler,
and the vertical flange B to the steam -pipes. The
arrows indicate the direction of the flow of steam .
The combined valve consists of two separate valves
-the upper valve C and the lower valve D , both
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A
SectioN OF COMBINED STEAM STOP AND ISOLATING
VALVE.
at any desired difference in pressure by an ad
justing screw . When once adjusted, a padlock or
seal may be applied to prevent anyone tampering
with the valve. When an accident has occurred
and the automatic valve D is closed against its
seat T , it is kept in this position by the steam
pressure until the non -stop valve Ċ is closed .
When this is done, the steam pressure on both sides
of the valve D is equalised by a small quantity of
steam passing to the upper part of the valve through
the space between the valve and spindle ; this
causes the valve to return to its normal working
position .
Hand -wheels for testing are connected by means
of spindles to the levers F and G , and in this way
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the valves C and D can be controlled from the out
side and kept in working order .
A valve facing H is formed on the spindle, which ,
when the steam stop -valve C is fully open , comes in
contact with the seating J immediately under the
stuffing -box ; this protects the packing, and also
admits of new packing being put in while the valve
is under full steam . The working parts of the
valves C and D are made of a special mixture of
gunmetal, and the seating K is made of a special
preparation of nickel, for working with super
heated steam .
A

Detachable

Cycle

Motor.

'HE invention illustrated herewith is intended
THE
to supply , at a popular price , a strong and
simple motor which can be attached to the bicy
cles now in use, and which can be detached at will
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present models (see photograph ) is sufficient for
over 100 miles without re- filling tank .
(4 ) High Efficiency. - The full power of the
engine (present models 21 h.-p.) is communicated
by chain with spring chain -wheel directly to the
back -hub of the cycle. High speeds are easily
attainable, even in hill clin ing. The complete
motor, with its carrier, as shown , weighs about
60 lbs. This brings weight of bicycle and motor
well under 100 lbs., rendering it easy of handling .
( 5 ) Cheapness . — The complete motor attach
ment, ready to fit upon a bicycle, including a back
hub and its additional spring-cushioned chain
wheel, will be retailed by the English company at
from £ 15 to £ 17 IOS. The motor, being carried
upon its own wheel (which facilitates instead of
hindering the steering), there is no undue strain
upon the bicycle frame, and present bicycle frames
are amply strong for the purpose . One model
(14 h.-p.) has been driven over 3,000 miles without

In
THE DetachABLE MOTOR IN POSITION ON AN ORDINARY BICYCLE.
when not required. The special advantages claimed
are 1. Absence of Vibration . — The motor engine being
carried on a separate wheel, and supported by an
independent frame which is attached by a flexible
joint to the back -hub axle of the bicycle, the
vibrations caused by the petrol explosions are not
communicated to the bicycle frame or to the rider.
2. Prevention of Side -Slip . — This detachable
motor, having its weight near the ground (below
the level of the back wheel hub ) considerably lowers
the centre of gravity, and renders the bicycle the
very oppoiste of top-heavy. The rider finds his
mount to be steadier and under better control in
balancing than any other form of bicycle , and that
the tendency to side-slip is practically nil.
3. Simplicity of Control. - By levers operated
from the handle -bar, the flow of petrol into the
combustion chamber and the number of explosions
per minute (electric ignition ) are entirely at the
rider's command . The supply of petrol carried in

-

deterioration , which indicates the strength and
practical utility of the invention . The patent is a
construction " patent, and covers the use of
detachable motors with bicycles, tricycles and four
wheeled vehicles. There is no patent on the engine;
any motor engine may be used . In order that this
practical and common -sense invention may come
into general use and popularity as rapidly as
possible , the British Detachable Cycle Motor Com
pany will freely grant licences to responsible motor
manufacturers in England at moderate Royalty
to make the detachable motors.

ELECTRIC POWER TRANSMISSION.— Transmission
of electric power over considerable distances is
developing at Lyons. It is stated that a power of
3,000 h.-p. is to be transmitted from the Alps,
distant 100 miles from Lyons, for the working of
the tramway company.
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Model Yacht

Architecture .

By W. H. WILSON THEOBALD , M.A.
(Continued from page 203.)

hull, and this result again by the pressure of the
wind in lbs. per sq. in . on the sails.
As a guide to the relative strength of various
winds, the following table has been compiled :
Velocity in miles
per hour.

Strength.

Pressure in lbs.
per sq . in .

4/5
6,9
12/13
17/18

Light
Mod iate
Fresh
Strong

'001
003
*007
*014

The sail area found by the equation of the
moments is the resultant area presented at right
angles to the pressure of the wind .

Wind

se

ur

Co

III. - SAIL CARRYING CAPACITY .
RIEF mention was made of the righting mo
BRIment of the hull as compared with the sail
carrying capacity of the model in the
first article of this sories (page 160 ). If a hull, when
heeled to a certain angle , has a righting moment
of SO many inch -lbs., it follows that if the
heeling is due to the pressure of the wind on the
sails, the moment of the latter pressure must be
equal to the righting moment of the hull. There
fore, if the righting moment of the hull at any angle
is known and the pressure of wind in lbs. per sq .
in . is also assumed, then the theoretical area of the
sails in sq. ins. can at once be calculated to give
the samemoment to the sails as that acting on the
hull, the equation being :
SA XP XH = L XD in which
SA = sail area in sq . ins.
P
pressure of wind on sails in lbs. per sq . in .
H
height the CE of sails is above C.L.Ř . of
hull in inches ,
L
length of righting lever in ins.
D
displacement in lbs.
From which
SA LXD
Px H.
For the purposes of this calculation , the wind is
assumed to be acting on the sails as if they were a
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FIG . 7

B
D

E
F
FIG . 6 .
flat surface at right angles to the direction of the
wind , and the wind is assumed to be acting through
the centre of effort of the sails, a point which bears
the same relation to the sails as the C.L.R. does to
the plane of lateral resistance below the water.
The moment of the sails is obtained by multi
plying the total area , in sq . ins., by the height (in
ins.) that the centre of effort is above the C.L.R. of

Fig . 6 shows a model heeled to 20 degs. A B is one
edge of the sail, and C is the centre of effort. Now ,
it is clear that the wind is not acting at right angles
to the surface of the sail. To obtain an equivalent
to A B at right angles , a line must be drawn through
B parallel to the water level or to the direction of
the wind , as at B D , and A D drawn at right angles
to BD .
AD
cosine DAB = cosine of angle of heel
Now
AB
* cosine 20 degs.
AD
Therefore AB
cosin ' angle of heel.
or, in other words, if the area found by the formula
of moments is x , the actualarea that can be put on
the boat is
x
cosine angle of heel.
Again , in computing themoments of the sail, the
height of the centre of effort above centre of lateral
resistance was used , C to E , in Fig. 6 .
For the same reason as before,
CF
CF
CE = cos . FCE
cos DAB
And so the sail area can be further increased by
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the cosine of the angle of heel ; or , as a general rule,
if x is the area calculated from the moments , then
the actualarea to be carried may be
(cos, angle of heel) .
A model should be able to sail within 45 degs. of the
wind .
In Fig . 7 , let A B be the direction of the wind ;
then a model, to reach the point A (starting from B ),
should first take a course as at BC, and afterwards
along CA. The line B C then will representthe fore
and aft line of the boat. For such a course the
sails should be set at an angle of about 11-12
degs. with the line BC ; therefore the angle at
which the wind will strike the sails will be equal to
35 degs.
(45--12 ) degs.
In Fig. 8 , let B A represent the direction and
strength of the wind , and B A D the angle of the
sail with the wind ; the force represented by A B
can be resolved into two forces, one represented by
CA acting at right angles to the sail, and the other
by BC acting parallel to the surface of the sail ;
this latter force , so far as propelling and heeling
power is concerned , may be neglected , and there

B

33

D

33
Fig . 8 .

only remains the force shown by C A , which repre
sents the actualwind pressure on the sail.
CA
sine of A B C ;
Now
BA
therefore CA
sine of ABC X B A.
And so, if x represents the force of the real wind in
lbs. per sq. in ., then the actual force acting on the
sails is equal to x x sine ofangle A B C.
Summing up :
1. The sail area found by the moments of hull
and sail can be increased by dividing it by the
cosine of angle of heel squared .
2. The wind pressure can be decreased by multi
plying by the sine of the difference between angle
of course with wind - and angle of sail with fore and
aft line of boat.
These are the two main factors by which the
approximate sail area can be increased ; but, as a
matter of fact, the area the model can actually
carry will be found to be even greater . This is due
to the fact that the sails are not flat surfaces, and
the wind is spilled off them before the full pressure
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is felt ; and further, a model can be pressed down
with greater safety than a real yacht. A further
10-15 per cent. might be added over and above
the area found from the two main factors. Assum
ing an angle,of 33 degs. for factor 2 , and an inclina
tion of 22 degs. for factor 1, and 10-15 per cent.
added , the sail area found by the formula
SA X H x P = L x D
may be multiplied by 2'25 to 2-5 to give the actual
area which themodel is likely to be able to carry .
( To be continued . )

A Model Rotary

Converter .

By G. E. BRADSHAW .
EREWITH are reproduced photographs of a
model rotary converter I am just completing,
H
and which has taken me about eight months
to build . I started work on the field -magnets, which
I had cast in malleable iron at the Leys Malleable
Iron Casting Co. These field -magnets are two
castings, and after drilling them and bolting them
together , I bored the tunnel out to 1 9-16ths in .
diameter . This I was obliged to do on a friend's
lathe, as I do not possess one myself. The field
magnets I insulated with paper and shellac, the
bobbin ends I cut out of cardboard ,and after baking
the magnets in the oven I wound them with eleven
layers of No. 23 wire ; the ends of these wires I
soldered to pieces of flexible wire, as there is less
risk of these breaking off. I had originally intended
building a dynamo, but just before starting work
on the armature a friend suggested that I should
make it into a rotary converter instead of a dynamo,
and so get alternating current as well as direct
current. I saw it would be very little more work
to put slip rings on the pulley side of the armature,
and that it would be a lot more interesting to have
alternating current and direct current to experi
ment with , so I determined to build it as a rotary
converter.
I therefore made the shaft longer to allow for
four slip rings to go on . The armature stampings
I bought from Messrs. Whitneys' ; they have eight
slots and are i } ins. diameter. These I knocked
on the shaft and tightened up with a nut, a lock
nut also being used . The commutator, which I
think was the most difficult to build , I made out of
a solid piece of brass i in . diameter . I drilled a
hole } in . diameter through the centre of this, and
eight holes spaced equally around this (1-in. hole );
these eight holes I tapped } in .
diameter . I then cut out two
pieces of black fibre i in . diam
eter and drilled these correspond
ing to the holes in the brass . I
Tapped ý "dias made a mark over each hole in
the brass and a similar mark
FIG . 3.
over the corresponding hole in
each piece of fibre.
I then cut
the brass into eight pieces with a saw , making the
cuts between the holes ; I had , therefore, eight
pieces of brass, the shape shown in Fig . 3. These
pieces were then screwed between the two pieces
of fibre, and seeing by the marks where each piece
had to go I got a very nearly round commutator ;
the space cut away by the saw I filled up with
mica and shellac .
I then drilled a t -in . hole in the centre of each
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FIG . 1.- VIEW SHOWING SLIP RINGS.
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mutator stretching from holder to
holder . For the slip ring brushes,
which I have not made yet , I am
going to use spring sheet brass
screwed on to a piece of fibre and
the fibre screwed down to the bed
plate. I wanted a cast bedplate,
and as an iron one would have
short-circuited the field -magnets,
and .a brass one would have been
too expensive, I made the bed plate
in four pieces, the two end pieces
being solid cast-iron and the two
centre pieces being hollow cast
brass and bolted together.
The
photographs make the bedplate
look very rough , but the thing itself
is quite smooth .
The connection board I made out
of a piece of { -in . ebonite.
The
armature is i } ins. diameter by
2 ins. long ; the machine stands
about 7 ins. high, and bedplate is
8 ins. long by 5 ins. broad .
The machine is built to work at
8 volts, and has an output of 32
I have had the machine
watts .
running two or three times , and
have got alternating current by
pressing two wires , one to each of
two of the slip rings ; of course , I
would only get a single phase current then .
I may say , in conclusion , that I won the
second prize at a local exhibition , where I was
running the machine as a motor and driving five
other models. I got the current from the electric
light mains, using a water resistance to lower the
voltage.

fibre to suit the shaft diameter , and after I had put
the commutator on to the shaft, I removed the
outside piece of fibre, poured melted shellac all
round the shaft, and replaced the piece of fibre. For
in .
the slip rings I got a piece of fibre turned to
diameter ,and over this I hammered a piece of brass
tube. I then turned out three spaces in the tube,
leaving four rings on the fibre ; then I
drilled a hole through each ring and a
hole along the fibre, and by pushing
wires along the holes and soldering
one end of each to a slip ring I
got connections to each ring all out
at one end of the fibre bush ; I
then hammered the bush on to the
shaft. I wound the armature with
No. 22 wire, and not being satisfied
with the workmanship put into the
winding, I unwound it and started
winding it again , this time doing it
very carefully, connecting the wire
from each slip ring to the last wire
in every other slot. When I had
finished winding and had baked the
armature to dry the shellac, I had
it put in a lathe and the commuta
The
tor and slip rings trued up .
pedestals are cast in iron and have
brass bushes fitted into them , one
of which projects towards the com
mutator to carry the brush rocker .
I had fitted copper gauze brushes
at first, but was dissatisfied with
them , so I fitted carbon brushes ,
which work very satisfactorily . The
brush rocker is cut out of black
fibre, the carbonswere copper plated
and soldered to sheet brass holders ;
the tension is kept on the brushes
Fig . 2. — COMMUTATOR SIDE OF MR. BRADSHAW's MODEL ROTARY
CONVERTER .
by a piece of elastic under the com
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Model Making
XV . - A Model Steam

for

Beginners.

Travelling Crane.

By W. Wood .
"HE drawing and particulars which are given
THherewith are of a crane which I have nearly
completed . It was designed and made to
look in outside appearance like a large steam
travelling crane. It is practically made from scrap,
and not worked by steam , but by hand - at the door
of access to the boiler, as it were. The idea of gear
ing up high , as will be seen in the accompanying
drawing, is to enable the operator to lift a small
load at a high speed, and by using the ordinary
handle in front for heavy loads at a slow speed .
Gearing. – All the gearin was made out of an
old clock purchased at a second -hand shop for 6d .
The main wheel and pinion were used for the gear
ing, and the two wheels which operate the fingers
were used for the sides of the drum . The centres of
the wheels must be accurately measured to gear in
with each other. The flywheel is taken from a
model locomotive and soldered on to the pinion
shaft, the crank pin still being left in to form a
handle . This can be substituted by any round
disc of iron or brass of sufficient weight. The bed
plate is made of a plain piece of wood , 5t ins. by
if ins. by { in . thick , and notched out at the front
to receive the jib . The cheeks are screwed on ,and
a distance piece made of a nail is soldered on the
top. The throwing-out gear can be seen in the side
elevation of drawing, and is made out of brass or
thin iron , pivoted at the top with a pin made by
cutting up one of the tie rods which hold the clock
together ( see end elevation ), and a hole made to
form a bearing for the shaft of the drum . By
pressing down the end of the lever the drum is put
out of gear with the pinion , and the weight runs
down freely . For heavy weights the handle at
the back should be pressed forward , and the other
handle left alone ; this allows the weight to run
down slowly , and by releasing and pressing for
ward the weight may be stopped in any desired
position . Elastic bands are used to fasten the
back gear to the back of the housing to keep the
belt always tight, and on the throwing -out gear to
keep the wheels always in gear. For the lowering
and raising of the jib a nail is bent on the end
in the form as shown in the drawing at A , and by
pushing it in at one side the hook catches on the
standard , and keeps it from twisting round . All
the sizes can be taken from the drawing, which is
to scale . The carriage wheels are obtained from a
truck about 3 ins. gauge, and can be purchased at
any toyseller's for about is . These are fastened to
the frame by running the shaft through small
screw -eyes screwed in the bottom of the frame or
carriage plate. The bedplate is fastened to the
carriage with a bolt or screw , and left slack so as
to be able to slew round . The housing is made
out of - in . wood , and a tin cover is made for the
top and bent round with serrated edges. A paper
funnel can be glued on the top of the housing to
make the thing look more realistic .
Lumps of lead should be cast to fill in at the back
of the housing to weight it well over the fulcrum .
The jib is made of two pieces of wood, } in , thick ,
and is joined together on the bottom by an old tie
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rod which passes through the sides of the jib and
through the projecting pieces on the bed plate , and
at the top by small pieces of knitting needle . The
upper side of the jib is latticed with thin strips of
zinc, which are pinned to the sides of the jib by
small pin heads. The pulley for the top is made
o
of a planing draught with a groove filed in it.
The belting for the back gear should be made of
stout thread , wrapped at least four times round the
two pulleys . The sheave pulley can be made out
of the pulleys on braces with a round lead weight
attached to it . The hook was taken from an ordi
nary watch -chain ; and other details can be re
ferred to on the drawing.

Prize

Competition .

Competition No. 41. - A prize of £ 2 2s , isoffered
for the best design for a model of an electric travel
ling crane to run on a railway of 33- in . gauge (the
The crane
Society of Model Engineers' standard ).
should be capable of lifting, slewing, and travelling.
and should not require a very large battery of cells
to work it. Closing date September 15th , 1904.
GENERAL CONDITIONS FOR ABOVE COMPETITION .
1. All articles should be written in ink on one
side of the paper only.
2. Any drawings which may be necessary should
be in good black ink on white Bristol board . No
coloured lines or washes should be used . The draw
ings should be full size for the model, and small
details double full size,
3. The copyright of all photographs entered in
connection with any Competition must be the
sender's own property , and a signed statement to
this effect must accompany same.
4. The copyright of the prize articles to be the
property of the proprietor of The Model ENGINEER ,
and the decision of the Editor to be accepted as
final.
5. The Editor reserves the right to print the
whole or any portion of an unsuccessful article
which he may think worthy of publication, upon the
understanding that remuneration is given at the
Editor's discretion in proportion to the length and
merit of the matter used .
6. All Competitions should be addressed to The
Editor, THE MODEL ENGINEER , 26 to 29, Poppin's
Court, Fleet Street, London , E.C., and should be
marked outside with the number of the Competition
for which they are intended . A stamped addressed
envelope should accompany all Competition , for
their return in the event of being unsuccessful. All
MSS. and arawings should bear the sender's full
name and address on the back .

A Novel Vessel. - The gliding boat of Count de
Lambert, which has given such surprising results
in the Seine, is serviceable only in the absence of
all wave motion . It consists of two skiffs, each
18 ft. long, which are coupled side by side, and
which have flat bottoms, with a series of five
transverse planes slanting downward from fore to
aft at an angle of about 30 °. As the propeller
which is between the two steins -drives the boat
forward , the inclined planes raise the vessel to the
surface, over which it glides. With a motor of
14 h.-p., a speed of 174 to 20 miles an hour was
reached , a rate that ordinarily requires two or three
times asmuch power.
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The

Construction

of Model

Alternators .

By “ ZODIAC. "
(Continued from page 92.)
(35) Types of Alternators. -Reference to any
text-book will show that numerous types of alter
nators have been designed from time to time.
" Coreless or “ Copper disc ” armatures (Brush
Mordey and Ferranti types) are now seldom used ,
and are, in the writer's opinion , unsuitable formodel
work . " Inductor ” type alternators are also hardly
advisable as models , and they, too, have been
abandoned in practice by recent makers . Owing to
complex leakage fluxes and armature reactions, it
is not at all easy to predetermine the performance
of this latter type of generator. In the Inductor
machine, with a given flux, double the number of
armature turns are required for a given value of
induced E.M.F., as compared with the ordinary
revolving field machine, owing to the poor utilisa
tion of the armature copper in the “ Inductor
machine. Hence the above-mentioned types of
machines will not be further considered here .
Modern alternators are mostly of either the revolv
ing armature type (see Fig . 25), or of the revolving
field pattern .
( 36 ) Revolving Armature Type Alternators. The
addition of slip rings to an ordinary continuous
current “ drum " or Gramme " armature at once
provides an alternator of the above type, the ma
three
chine becoming a “ single ," two," or
phase,” according to the connections made as men
tioned in paragraph 22. For example , a three
phase machine would have three slip-rings, the
tappings being as follows :
Two-pole machine, 3 tappings, 120 ° apart,
6
60 °
Four
Six
9
40 °
A machine thus fitted with slip -rings and com
mutator could be run as :
1. A direct current, or an alternating current
generator .
2. A motor-synchronous alternating or direct
current.
3. A converter of alternating into direct current
(running as a synchronous motor from the
alternating supply ).
4. A convertor of direct into alternating cur
rent (running as a direct current motor).
Calling the direct current value C and the voltage
V , we have the following values on the alternating
current side :
No. of Volts
Kilowatts Capa
Туре.
Slip Between
Amps. city . (Power fac
tor, 1).
Rings. Rings.
V.
100
C.
Direct current
2
Single phase
707 V. 1414 C.
80 to 85
Two-phase
4 .50V.
*707 C. 150 to 160
Three-phase
3 .612 V. *943C .
125 to 134
From which we see, for example, that a direct
current machine giving 100 volts 100 amps . will
give, on the three-phase side
612 volts
Х
IOO
612
and
Х
100
943
94'3 amps. per phase.
The actual values depend on the design of the
machine, but the above are quite near enough for
practical work .
( 37) Revolving Field Type Alternators. — This
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class of generator, now almost universally used , is
the one that will be principally dealt with in this
paper, as it forms the most suitable design for
model alternator work . Generally the armature
coils are arranged on the inner circumference of a
laminated iron ring inside of which the field
magnet revolves. Messrs . Brown, Boveri & Co.
however, have recently constructed large alter
nators in which the field revolves on the outside ,
somewhat like a direct-current machine. This type
may have advantages for model work , seeing that
ordinary direct current armature stampings could
be used for building the stator.
(38) Design of Single and Polyphase Machines.
There is very little difference in the design of single ,
two, and three -phase generators, so that they may
be considered and dealt with together. For a given
size of machine, the outputs are practically the
same for a two -phase as for a three-phase machine ;
but the corresponding output, if wound as a single
phase generator is about 35 per cent. lower than
the output as a three-phase machine, provided the
same heating, & c ., limit is fulfilled . This is due to
the fact that winding space , idle in a single -phase
generator, is filled with useful copper in a poly
phase machine.
(39) Output and Size of Alternator . - Having
settled on the speed and type of machine, it is
necessary to get the approximate size of the ma
chine. This may be roughly obtained from the
rule
DºXL =
Volts x amperes per phase x number of phases x K
Revs. per minute
D being the diameter of the stator (bore) and L the
length of stator parallel to shaft in inches , and K
being a constant, which can be taken as
400 to 320 for three-phase generators :
450 to 360 for two -phase generators ;
500 to 400 for single -phase generators ;
the larger value being taken for machines under
one K.W.output, and the smaller value for outputs
from 1 to 21 K.W.
The above rule must only be regarded asapproxi
mate for finding the preliminary diameter of the
armature . The diameter is invariably finally
determined from considerations other than output.
It is well to keep the diameter D as large, and the
length L as small, as possible within reason . The
peripheral speed should not exceed the following
values for diameters under 24 ins. :
Revolving armature generators, 2,000 to 3.000
ft . per minute;
Revolving field generators, 3,000 to 4,000 ft.
per minute ;
(40 ) No. of Slots per Pole per Phase.— The more
uniformly the winding is distributed ( ie., the,
greater the number of holes or slots per pole per
phase ) the better, generally speaking , for, owing
to the winding depth being thus reduced , the arma
ture leakage is less , and , moreover, the E.M.F ,
wave becomes more sinusoidal in shape. From one
to six slots per pole per phase are used in practice,
and for model alternators two to three slots per
pole per phase will be found advisable . The use of
only one slot has the advantage that former -wound
coils can be used and the winding is a simple
matter. The regulation , however, of such a
machine is not good , though this is not a vital point
in a model.
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The E.M.F. is slightly less with a multi- slot
winding than with a single slot (per pole per phase ),
Value of induced
Slots per pole
E.MF. (at no load ).
per phase.
100 per cent.
2
70 per cent.
3
67.5 per cent.
62'5 per cent.
5
60'0 per cent.
This must, therefore, not be lost sight of when
designing the armature. Although for a given
weight or length of armature copper or a uni-tooth
winding (i slot) gives a higher E.M.F. than a
multi-slot winding at no load , this advantage dis
appears as the machine is loaded up owing to the
increasod armature reaction that results with the
single -slot winding.
(41) Shape of Slots. — The slots are usually
punched, but sometimes milled in the core.
Punched slots are often cleaned out with a sharp
milling cutter . Fig . 32 shows four shapes of slots
or holes in general use. A and B are totally closed
while C shows a partially closed slot. The use of

Where E is the induced E.M.F. per phase , n the
frequency ; Z the number of conductors in series
per phase ; N the flux or number of magnetic lines
per pole , i.e., the total useful armature flux per
pole ; and k the E.M.F. factor called the “ Knapp "
co - efficient.
The frequency n = 60 times the revolutions per
minute multiplied by the number of pairs of poles.
The number of conductors in series per phase is the
total number of conductors on the armature in the
case of a single -phaser, half the total conductors
for a two-phaser , and one-third of the total for a
three-phase machine, assuming that there are no
parallel paths. Parallel winding should be avoided
as far as possible, but it may be noted in passing
that ring (or Gramme) and drum windings when used
as alternators have their coils in parallel. For,
instance , a ring armature having two slip rings
joined at diametrically opposite points ( 2 -pole
field ) would have its windings in parallel ; hence
in this case 2 would clearly be half of the total
armature conductors,
Again , in a ring wound armature fitted with two
С

B

"
19

26
mm

A

255

K

127

Fig . 32. — TYPES OF SLOTS USED FOR ALTERNATOR ARMATURES.
closed or partially closed slots has the slight dis
advantage that former-wound coils cannot be used
as in the case of open slots such as D. By cutting
away the thin film of metal at the top of the slot
in A or B they become partially closed slots. These
bridges of metal should be nothing more than mere
shreds of metal. otherwise considerable magnetic
leakage will take place across them . A hole
winding has the disadvantage that not only are
the coils more difficult to wind but further the
conductors are liable to be damaged owing to
abrasion of the insulating covering when being
pulled through . This is very liable to occur when
the holes are nearly filled with wire and may not be
detected at the time. Square bottomed slots as
B and C are better than rounded ones as D , seeing
that they reduce the depth of the slot - thus re
ducing armature leakage — and also give the greatest
winding space. By adopting an open slot similar
to that shown at D , especially with a flat or square
bottom (like B and C ) the amateur can easily cut
his own armature discs, the slots being milled out.
The depth of the slot should be from 2'5 to 3.5
times its width .
(42) E.M.F. Generated by Alternator.--- The volt
age generated is given by the equation
kΧ ηX ZX N
E (virtual)
IO

slip rings and running in a six -pole field , there
would be six tappings ( three to each ring ) placed
60 ° apart , and the number of conductors in series
with one another would clearly be one- sixth of the
total conductors. The constant k , as will be
shown later on , depends on the arrangement of the
coils and poles, it varies from 1'49 to 2.83.
(43) Armature Turns. — The number of turns per
coil, and the actual size of the slot, can be deter
mined by the two rules :
Ampere-turns per i in . of periphery =
Total conductors x current in each wire
1 x diameter of armature in inches
which value (i.e., the ampere turns per inch of
periphery ) should lie between 180 and 300 , the first
value beng taken for very good pressure regulation ,
and the second for ordinary cases. The second rule
is that the current density in the armature con
ductors should not exceed :
For stationary armatures, 1,500 to 2,000 amps. per
sq. in ., or 230 to 310 amps. per sq. cm .
For revolving armatures, 3,000 to 4,000 amps. per
sq. in ., or 460 to 620 amps. per sq . cm .
It is often more convenient to work to metric
dealing with
measurements, especially when
magnetic calculations. In order, therefore, to
facilitate conversions being made from the one to
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New INDIAN RAILWAYS. — Six hundred and eight
miles of new railway in India will be opened for
public traffic in 1904-5, leaving under construction
2,436 miles for completion .
AMONG the relics of early Birmingham is the only
existing engine of the first two built by Boulton
and Watt at Soho in the year 1776. It is now in
the possession of the Birmingham Canal Navigation
Company. Not only did James Watt design the
engine, but he prepared the drawings , and it was
made under his supervision . It was in use for about
120 years, and was removed six years ago to the
company's station , where it is proudly preserved as
a monument of the engineering skill and thorough
ness of the British artisan of a century and a quarter
ago. Curiously enough , the Canal Company ordered
from the same firm at Soho in the very same year
that they decided to replace this relic of the 18th
century — the year 1898 — two modern triple
expansion Corliss deep-well pumping engines , which
are now installed in the Walsall pumping station.

A

D'Arsonval Deprez Galvano
meter .

By W. H. CALLWELL.
HIS instrument is of the movable coil type,
TH and has, I think , advantages over the mirror
galvanometers with a fibre suspension to the
magnet system .
It does notrequire to stand on a brick pillar, as do
the latter ; it is almost dead beat, coming quickly to
rest as long as a current is passing ; is not difficult to
construct, and , if nicely finished , polished and
lacquered , is a handsome piece of apparatus .
Figs. 1 and 2 are , respectively , front and side
elevations, and Fig . 3 the plan ; they are repro
duced one quarter-full size.

H

the other system (i.e., inches to centimetres ) the
Conversion Table given will be found most useful.
INCH AND MILLIMETRE CONVERSION TABLE.
Millimetre
Inch as
as Inch .
Millimetre .
I
* 039
25.4
2
5008
* 079
118
76.2
3
101.6
157
* 197
127'0
152 : 4
* 236
• 276
177.8
2
203
" 315
228.6
9
* 354
IO
254'0
393
20
508.0
* 787
I'181
762'0
30
1016.0
40
I'574
I'968
50
12700
60
2 : 362
1524'0
70
1778.0
2755
80
39149
2032'0
90
2286 : 0
3'543
100
3.937
25400
One Inch (25'4mm . ) in 1-16th in .,decimal, and mm .
16ths in .
Decimal.
mm ,
I
* 0625
1959
2
3:17
125
.1875
4'77
3
6:35
25
7'94
5
3125
6
9:52
375
II'II
7
' 4375
8
127
5
9
14 ' 29
- 5625
.625
IO
15.88
11
.6875
17:46
12
19'05
75
.8125
13
20.64
22'22
.875
14
81
23.
15
' 9375
In first table , read from right or left of centre
column - for example , 6 ins.
1524 mm .; 6 mm .
= 0 *236 ins. In second table , 3-16ths in . = 0'1875
in . = 4977 mm . For cm . shift the decimal point
one figure forward .
( To be continued .)

Fig . 5.-MR. W. H. CALLWELL'S D'ARSONVAL
DEPREZ GALVANOMETER .

The instrument consists of the base A , from which
rises the standard B , having bolted to its upper end
the fiat bar C. The coil D is hung from the bar C
by a silver, platinoid , or phosphor bronze wire E ; a
similar wire joins the bottom of the coil and the
German silver spring F , by which the system is kept
in tension . The coil has clearance enough to swing
between the legs of the permanent magnet G , and to
reinforce the magnetic field the soft iron tube His
supported in its centre. The current passes from
one terminal I to the brass standard, along the bar,
down the wire around the coil to
spring, which is
connected to the other terminal. In fact , the ar
-angement is the same as the armature of a motor
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having only one coil. A mirror K cemented to a
hook on top of coil serves to show the deflection on
a scale about 36 ins. distant.
The base A is made ofwalnut or mahogany, and in
four thicknesses to prevent warping. Each thick
ness can be turned and faced on a lathe faceplate ,
and the next layer firmly glued and screwed to it
with brass screws, the grain running in a different
direction in each layer .
The compound magnet is in four thicknesses,
each 13-16ths in . by 3-16ths ir ., ofcast steel. Special
magnet steel would be better if it can be procured .
Each piece was forged to shape and filed . They
wire then clamped together, and holes for the fin .
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and the other ends joined up to a 7 -cell bichiomate
battery, and the current passed for half-an -hour,
tapping the bar occasiorally .
Full and excellent instiuctions for making per
manent magnets may be found on page 224, M.E.,
May 15th , 1902.
Castings will be required foi the biass brackets S ,
the levelling screws and their brackets , the top and
middle bars. There is no difficulty in making the
patterns, as they are, like the castings, allowing
1-16th in . or so for machining. The patterns for
the levelling screws had better be made in pairs, as
it simplifies the chucking. A piece of soft iron tube,
about fin . thick ( H in the drawings) will be required .
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FIG . 1. - FRONT ELEVATION .

FIG . 2.-- SIDE ELEVATION .

A D'ARSONVAL DEPREZ GALVANOMETER .
brass bolts drilled. They were then heated and hard
ened, a process iequii ing some care to avoid warp .
irg. They should be plunged vertically into water
when red hot. If, as is likely , the ends draw together,
the berd can be let down by heating, and ends set to
iight distance apait. Each bar must be separately
magnetised. A piece of hardwood , about 6 ins.
long, was planed up the same size as the bai, and, a
piece of thin wire having been lapped closely all
along its length , was dipped in hot paraffin wax.
Several thicknesses of brown paper, to form a core ,
were then paşted on , and on this were wound 730
turns of No. 20 c.c. wire. The string was then pulled
out, and the wooden former removed . A second
selenoid was completed in the same way . These
were joined up and slipped over the legs of the bai,

After it has been apnealed it is to be turned to
length , and if desired , polished . A l-in . hole should
be drilled in its centie to take the bar T. The end
of this bör is turned to fit the hole , the end sciewed
for a in nut, and a washer wito one side shapid to
fit the inside of the tube fitted .
Fig. 4 is the end of the bar C , shown full size ,
showing the suspension apparatus. A piece of
brass rod L is turned to fit the hole in the bar, the
upper part being screwed 26 or 28 threads per inch
for a length of 1 in ., and bored through with a
3-16th -in . hole . A narrow slot is planed down one
side to take the flattened end of the f- in . brass
screw N , and the milled put O fitted . Through the
3-16th - in . hole passes the spindle , with milled head
P , with a small hook in its lower end . By turning
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the milled nut the suspending wire and spring are
put in tension , and the direction of the beam from
the mirror adjusted by P. When the instrument
is not in use the wire should be left slack , to obviate
risk of breakage. The standard B is of 7-16th -in .
brass rod , turned down at the lower end to fit into
the flange Q. and pass through the base. It is
tightened up by a brass nut and washer. The
upper end is turned a good fit to hole and top bar,
a nut over a washer making all secure.
The coil is of No. 40 s.c. wire. A former was
made foi the winding . Two flat pieces of hard
wood , } in . thick, were squared to about 2 ins. by
3 ins. ; to the centie of one was screwed a piece
1 7.16ths ins, by 25 ins. by 4 in .; the other piece
was screwed to these two , and thewhole mounted on
a spindle . A piece of copper foil, fin . by 87 ins.
long, was folded round the former, and cuts made
at the corners to allow the sides to turn up and form
a frame. The ends were soldered to make a me
tallic ciicuit. This frame was coveied with thin
papei, cemented or with shellac. One end of the
wire was passed through a small hole in one end of
the frame and a hole in one of the cheeks of
the former. The wire was then wound , a coat of
shellac varnish being put on each layer, and the
finishing end of the wire left out at the opposite end
of the coil to the commencing end ; & oz. of this size
wire can be got on with careful winding, having an
approximate resistance of 350 ohms. After the
winding was finished , the former , with coil in situ,
was baked until it was quite dry and hard, the
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FIG . 3. - PLAN .
former taken to pieces , and the coil removed. I
forgot to say that the former was coated with
paraffin wax to prevent the coil sticking to it .
To fit the hooks for the wire, punch a small hole
in each of the two pieces ofthin brass i in . by # in .,
and drive through up to the head a stout brass
pin ; solder the head, and form the end into a hook.
The shank of the upper hook should be 4 in . long,
and to it is to be soldered a round piece of copper
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foil fin . diameter. These hooks are lashed on with
fine silk to the top and bottom of coil, a piece of
mica being placed between to prevent any chance of
a short circuit. The ends of the coil wire are sol
dered to the biass plates , and the mirror cemented
This mirror , } in .
to the copper foil with shellac.
1"

Fig . 4 .
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(Full size.)

diameter , foi use with a scale 36 ins. or 39 ins.
distant, will most likely have to be purchased , and
will cost about 3s . 6d .
The suspension wire is No. 32 gauge. The loops
to go over the hooks are twisted, and given a touch
of solder. The spring F is German silver 1-16th in .
thick , with a hook screwed and soldered into it at
the outside end, the other end being mounted on
a block of walnut. Two f - in . screw -bolts pass
through spring, block and base , fitted underneath
with nuts and washers, One of the washers is
connected with one of the terminals by a piece of
stout wire soldered to each . The other terminal
is connected in the same way to the washer of the
standard B. The terminals are each fitted with
two nuts, as it is often convenient to be able to
alter one connection without disturbing others .
The ironwork is enamelled black , the brasswork
polished and lacquered , and a glass shade should
fit over all to keep it free from dust.
A New ALLOY. - A new alloy for anti-friction
service is mentioned in the Elektrotechnischer
Anzeiger, of Berlin . It consists of copper inter
sected with particles of graphite . A plate sprinkled
with graphite is dipped into a copper bath , when
the copper is deposited on the plate and encloses
the graphite . The plate is then withdrawn and
again treated with graphite, after which it is rein
serted in the bath , and the two operations are
alternately repeated until the required diameter is
reached . It is said that the friction on metal so
treated releases the particles of graphite , which then
acts as a lubricant.
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Practical Letters

from

our

Readers ,

The Editor invites readers to make use of this column for the full
discussion ofmatters of practical and mutual interest . Letters
may be signed with a dom - 1c-plume if desired , but the full
name and address of the sender MUST invariably be attached ,
though not necessarily intended for publication .)

Model Steamer Building .
TO THE EDITOR OF The Model Engineer .
DEAR SIR ,-I have noticed in some of the photo
graphs of steamboats appearing in the M.E. that
the rake of themasts does not correspond with the

Rounded
Truck
tru
A FINISHED MASTHEAD ,

rake of the funnel. To some this would not be
noticed , but to the nautical eye it appears bad .
The usual rake is, foremast, it ins.; funnel, if ins. ;
and the mainmast, it ins., to the foot on the length
of spar . Also , in the finish of the masts near the
truck you give a good and neat finish when it
should be rounded into the truck like sketch.
Yours faithfully ,
T. L.
Partickhill.
Speed of Model Electric Launches,
TO THE EDITOR OF The Model Engineer.
DEAR SIR , — With reference to Mr. H. Weitzel's
(New Zealand ) article in THE MODEL ENGINEER
for August 25th , I wish to make objection to his
statement that his model electric launch travels at
a speed of from 41 to 5 miles an hour . It would
be of far more interest to readers if he would give
the true speed of his boat, then we would know if
our own boats were fast in comparison with his.
Five miles per hour means 100 yards in 41 secs. ;
perhaps Mr. Weitzel will kindly let us know exactly
how long bis boat takes to travel 100 yards.
In Southampton we have about a dozen or more
model electric boats from 18 ins. to 5 ft. long , of
all designs, launches, liners, and torpedo boats,
and the fastest, a 3 -ft. torpedo boat (fitted with
practically the maximum of power for its size, and
weighing all on, barely 5 lbs.), only reaches 34 miles
per hour, and this is a great speed for an electric
model ; but to say that a 2 -ft. heavy launch, full
of fittings and fitted with a toy motor and a pocket
accumulator, reaches five miles per hour is ridicu
lous, and is simply a random statement. Similar
statements have been made before, but I have not
troubled about writing.
Taking into consideration the size of the boat,
and the plant, I should say that Mr. Weitzel's boat
would be doing exceedingly well if it reached a
speed of 14 miles per hour.
I think I am right in stating that there is not a
model electric boat (say, up to 5 ft . long ) in England
or in fact, anywhere, that will reach a speed of five
miles per hour. I think that a speed competition
might be arranged for electric boats similar to the
competition for steam boats. It's a pity Mr.
Weitzel does not reside in England ; if he did , and

259

he brought his boat to Southampton, and it reached
the speed he says it does, we would willingly present
him with a gold medal, and he would deserve it.
Yours truly,
EDWARD C. PRINCE .
Southampton .

A Double - Acting Model Engine Cylinder .
TO THE EDITOR OF The Model Enginee ..
DEAR SIR , — With reference to Mr. F. J. Payton's
description in The Model ENGINEER , dated 10th
March last , of a double -acting cylinder without an
eccentric being used for the valve motion and which
would give a vast amount of trouble to an average
amateur to construct, I beg to submit a rather
simpler design .
Before describing it I should like to say that an
engine worked on this principle would not be satis
factory from an economical point of view , owing
to the large steam consumption, steam being
admitted during the whole stroke as it is impossible
to make an early cut-off. It would perhaps, be
useful directly connected to a pump for supplying
water to a boiler.
The valve motion is similar to the “ Tappet "
motion, only the tappets instead of being on the
piston - rod are within the cylinder .
The diagram is self-explanatory. Steam enters
valve-box A , passes through steam port B to top
part of cylinder driving piston down until it comes
in contact with tappet C , which is forced down

FIG . I.
FIG . 2 .
SECTIONS THROUGH CYLINDER AND STEAM CHEST
OF A DOUBLE-ACTING MODEL ENGINE.
moving valve D up and allowing steam to enter
steam port E.
Fig . 2 is a back view of cylinder showing where
the section Fig . 1 is taken .
An ordinary slide-valve cylinder can be con
verted with very little trouble by continuing valve
rod through top of valve box (fitting a stuffing -box
to it ) and by fitting stuffing -boxes on top and
bottom covers of cylinder.
Trusting this may be of some use, I am , yours
ALBERT J. DINGLE .
faithfully ,
Cape Town .
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Queries and

Replies .

(Attention is especially directed to the first condition given belor
and no notice will be taken of Queries not complying with the
directions therein stated . Letters containing Queries must be
marked on the top left-hand corner of the envelope " Query
Department". No other matters but those relating to the Queries
should be enclosed in the same envelope.
Queries on subjects within the scope of this journal are replied to
by post under the following conditions :-(1 ) Queries dealing
with distinct subjects should be written on different slips, on
one side of the paper only, and the sender's nameMUST b . in
scribed on the back . (2) Queries should be accompanied,
wherever possible, with fully dimensioned sketches, and corre
spondents are recommended to keep a copy of their Queries for
ieference. (3 ) A stamped addressed envelope (not post-card )
should invariably be enclosed. (4 ) Queries 'will be answered
as early as possible after receipt, but an interval of a few days
must usually elapse before the Reply can be forwarded. (5 )
Correspondents who require an answer inserted in this column
should understand that some weeks must elapse before the
Reply can be published. The insertion of Replies in this column
cannot be guaranteed . (6 ) All Queries should be addressed to
The Editor, THE MODEL ENGINEER , 26—29, Poppin's Court
Fleet Street, London , E.C.]
The following are selected from the Queries which have been replied
to recently :
[12,198)_ Engine and Boiler_ to Drive a Lathe. F. R.
(Merthyr Tydfil) writes : In reply to my Query. No. 12,166 you
informed me that a gas engine of 13-in . bore would not be powerful
enough to drive a 2t-in . lathe, so I intend having a steam engine of
It-in . bore and 2t-in . stroke (1-5th b.-p.) ( 1) Would it be power
ful enough to drive the lathe ? ( 2 ) What should be the bore of the
steam and exhaust pipes ? (3) Could you kindly give a rough
dimensioned sketch of a vertical boiler without water tubes suit .
able for the engine ? (4) What should be the bore and stroke of
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( 2) -in . 5-16ths in . an ' bore, respectively . (3) Sketch herewith .
( 4 ) i in . or in . ram with t-in . to f -in . stroke. Provide the pump
with a bye-pass. (5) The boiler shown above is suitable for coal
or briquette
firing. Union briquettes (see issue of May 19th ) are
to be recommended . If you wish to use oil in “ Primus (No. 4)
burners or gas firing (see the prize design recently described), a
boiler of the pattern depicted in the Queries and Replies column
of the issue of July 23rd, 1903, may be adopted . (6) Use a
5-76ths in . or fin. diameter safety valve.
[ 10,920] Three- Phase Lighting . A.K. (CroxleyGreen )writes :
Kindly say whether a three-phase rio K.W. generator, with star
windings, could be run for supplying lamps and motors as per
sketch . Am I right in supposing that voltage and number of lamps
would be as per sketch ? But as it would be inconvenient to have
lamps of different voltages, could the 200 -volt circuit run two
100 -volt lamps in series, or could this be left out and divided be
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Query.NO /2198
CROSS -SECTION OF A SMALL Power VERTICAL
BOILER .
a force pump to supply the boiler with water ? (5 ) What method
would you recommend of firing - coal, gas or spirits ? (6 ) What
size hole should there be in the safety valve ?
(I) Yes ; there is a certain amount of flexibility in a steam engine
and we think thatyou should have no trouble as regards this point.

tween the other two circuits ? Or would this, as it is termed , throw
the phases out of balance ? Also , am I right in supposing that
three-phase motors draw current equally from the three phases ?
How far out of balance would it be safe to run a generator of this
size, 110 K.W.?
You should measure the volts on each phase — that is, between
the three pairs of wires to which you are going to connect your
lamps , using an alternating current voltmeter of ordinary single
phase design ; this will enable you to determine what voltage your
lamp circuits will be. If your generator is wound to give 200 volts ,
you will have 200 volts for each phase, and not 200 volts on one
and 100 volts on each of the others (see above sketch ), otherwise
your circuits are connected up correctly. This will mean that if
your voltmeter shows 200 volts, all your lamps will be 200 volts
each . The lamp circuits must be kept, as far as possible, equally
loaded ; if you suppress one circuit entirely , the others will not get
their proper voltage. As to how far you can let the variation go
must be a matter of experiment - perhaps about 20 per cent. will
be near the mark , but the motor will tend to smooth out the want
of balance between the lighting circuits. Three-phase motors
draw current equally from each of the three phases.
(12,298] Nickel Plating . W.A.T. (Colchester) writes : I am
wanting to do a little nickel plating, and should be glad if you would
oblige me with the following information . I use a current of about
2 amps. per sq . ft. of surface to be plated at about 3 volts. ( 1) Will
you tell me if that is all right ? (2) I leave the articles in the tank
for half to three-quarters of an hour , and some of them come out
with a good coat of nickel on , but beginning to peel off from the
edges ; and others come out nicely plated , but for patches, which
seem to be coated only half as thickly as the rest. Would you tell
me how to correct these faults ? (3 ) The bath has been standing
unused for about twelve or fifteen months - would this account
for these evils ? (4) Can you tell me of a book which not only tells
how to do nickel plating, but also says what is the cause, and how
to get out of these muddles ?
(1) The current strength is about correct. You could go up to
nearly 3 amps. per sq. ft., if you desire a quicker rate of deposit.
( 2) It would seem that the articles are not thoroughly cleaned ;
they must be absolutely cleaned from grease or dirt; merely polish
ing with emery cloth is not sufficient: they must be dipped in a
caustic soda solution. Acid dipping solutions are also used . They
must not be touched with your fingers after being cleaned. (3) The
bath is probably all right, but you might improve matters by clean
ing out the vat. Allow the solution to settle, and then draw it
off by means of a syphon , and clean out the sediment from the vat.
The solution can be used again . The nickel anodes should also be
brushed clean. (4 ) You should certainly study a book on electro
plating, such as The Electro Platers'Handbook," by Bonney, price
35. 31. ; or Canning's “ Electro Plater's Handbook," price as . 3d .
(12,308) PerpetualMotion . T. W. (Usk ) writes : Kindly let
me know if I can increase the output of amperes in the following
manner ? I have a 25 h.-p. turbine, driving a 100 -amp. 140-volt
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dynamo, which I want to increase to 200 amps. Can I use the
current í generate now to drive a 40 h.-p. motor to drive a 200-amp.
dynamo, 140 volts ?
No ; this cannot be done. You would be getting something out
of nothing - which is impossible.
(12,286 ] Erratic Behaviour of Dynamo when Charging
Celis. B.L. (Redhill) writes : Can you please answer me the follow
ing ? -Ihave just fitted up an electric plant-- Tangye's oil-engine
( 2] b.h.-p.),and Whitting's dynamo(80 volts 25 amps ) at 1,200 revo
lutions. I am using it for charging accumulators. After everything
was erected, I connected the wires from the dynamo as shown in
the sketch . A is the dynamo, B fuse, C the ammeter. Now ,
when engine runs quite slowly and dynamo is going 750 revolutions
I can burst a 26 -amp. fuse ; and when running like this, with a
thick fuse in , ammeter keeps quite steady. When I connect up
through switchboard and run dynamo about 800, ammeter goes up
to about 15 amps., and is very jerky, hopping from 8 to 18 amps .
Voltage registers about 60, but when I switch out accumulators
and connect up voltmeter,'I get 90 to 100 volts (dynamo running
I am continually bursting main fuse, which is 26 amps.; and as
charge, ammeter shows less and less amps., though engine
goes with same speed . When I am charging twenty - five
accumulators voltage is about 58 ; if I switch in three or
four more regulating cells, voltage rises proportionately .
Does this show that dynamo only generates the required
voltage ? Now , how can I test dynamo amps. and volts.
at a given speed . Suppose I putmy speed meter on and
find dynamo running at 1,000 revolutions, how can I find
its voltage and amps ? (2) Will the amps. be the same
when I am charging, if the dynamo is at the samespeed ?
(3) What is the reason of the ammeter hopping about so
when I am charging ? It is impossible to take a reading .
I know they never keep quite steady, but this goes from 8
to 18 or more. It does not hop about at all when I con
nect up direct to ammeter, as in Fig. 1 ; that is to say,
it only goes up and down about 2 amps. ; this, of course,
is the explosion of the engine. Please answer these ques
tions soon , as it is most annoying not to know what one
is doing. ' I burst about two fuses every time I charge,
and there are four pieces of 6 -amp. fuse wire.
We think your best course is to purchase a handbook on
the management of accumulators ; that by Sir David
Solomons (price 5s.) is a standard work ,and would probably enable
you to understand your installation . Wewill endeavour to answer
your questions in a manner to help you ; but to go completely into the
matterwould be very difficult in a reply . (1 ) By connecting as in your
Fig. 1, you are short-circuiting your dynamo, and will blow any
fuse up to a pointwhen the internal resistance of the armature and
the resistance of the wires and connections absorb all the volts
generated by the dynamo. This short- circuiting is to be avoided .
The ammeter rernains fairly steady, because the resistance of the
circuit, under these conditions, is steady. When you put the cells
on , the resistanee of the circuit is no longer steady, and the pulsa
tions of the engine have greater effect upon the current, causing
the ammeter needle to swing over a greater range ; in addition ,
you now have the back E.M.F. of the cells trying to send a current
in the reverse direction and drive the dynamo, insted of receiving
current from it ; and they will continually do this if the voltage
B

l
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FIG . 1. - DIAGRAM OF CONNECTIONS TO DYNAMO .
fluctuates below that of the cells . The swinging of the needle can
be partly remedied by having an instrument having a damped
needle , or on the hot wire principle (a damped needle is one having
move
a vane attached to it, sometimes working in oil to make the an
in
ment sluggish ), and the instrument should be fitted with
or out
dicating needle to show whether the current is passing intobursting
of the cells, or an indicator provided in the circuit. The
of the fuses may be due to back rush of current from the cells. The
variation in the dynamo voltage is due to the dynamo building up
a stronger field when less currentis taken from it, and this is com
mon to all shunt-wound dynamos. By placing more cells in
circuit you increase the resistance of the circuit and cut down the
current; the volts will, therefore, tend to rise. (1) To test your
dynamo at any given speed you must load it up to the required
current, or series of values of current, and measure the volts at that
current. The loading up can be done by means of iron wire resist
ances or lamps, or in any convenient manner ; but a dead short
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circuit, such as your Fig 1, does not assist you very much ; (2 ) When
charging cells, the back E.M.F. of the cells gradually rises and
tends to cut down the current ; and if the dynamo speed is con
stant, the dynamo volts must be raised by strengthening the field .
This raising of the volts must be continued by steps until the cells
are charged , when it will have to be about 2t volts for each cell in
series ; this means that the voltage will be about 50 for 25 cells at
the commencement of the charge, and about 68 volts at the end of
the charge, the current being kept by regulation at the given
charging rate , as advised by the makers of the cells. To regulate
by strengthening the field of the dynamo, the volts must be too
hígh at the outset and brought down by resistance inserted in the
field circuit. As the cells become charged and a higher voltage is
required , this resistan 'e is gradually cut out. The regulation is
also frequently effected by altering the speed of the dynamo, or by
both methods combined . You will always get a certain amount
of swing of the ammeter needle when charging, and must read the
mean value of the swing. An automatic minimum cut-out is use
ful in the circuit to prevent the cells from discharging back into
the dynamo if the volts should drop too low . We trust these
explanations will enable you to get over your trouble.

2
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Queryho12167
DIAGRAM OF INDUCTION COIL CONNECTIONS.
(12,167] Induction Coil Connections. W.J. V. and R. B. A.
(Rugby) write : Wehave just made a t-in . spark coil to instructions
given in your book “ Induction Coils for Amateurs." On assembling
same, we found that we had wound two bobbins right hand , and
two left hand, but by (temporarily) cross connecting as shown in
diagram , we got t-in . spark easily . We had to keep wires marked
2 and 3 carefully apart, or they sparked across , Would you kindly
advi
se us which is the best course (1) to rewind two of the bobbins,
or to permanently connect as shown, taking special precautions as
to insulation ?
There is no need to re-wind the bobbins. Keep the wires 3 and
the top
as far
and also
as you can,There
4 as farofapart
least } from
should
in . between
atpossible
be as
layers
the bobbins.
the wires 3 and 4 , and at least 4 in . between No. 4 and the top
layer of No. 3. No. 4 should be about in . at least away from
its own top layer. It will be advisable to fill up the spaces solid
with paraffin wax . We are very pleased to note your success with
this coil.
(12,403] 30 - watt Dynamo Construction . T. N. ( Consett)
writes : I have built a field -magnet for a small dynamo from the
design given on page 18, Fig. 11, in " Small Dynamos and Motors ."
I could not get the iron exactly to the sizes given on the 30-watt
scale on page 23. What I would like to know is : ( I) What quan
tity and size of wire is needed for the field -magnet ? (2) Quantity
and size for armature ? ( 3) What number of stampings (40 to.
the inch ) will I require for armature - the same to have eight slots
and be it ins. in diameter ? As I have already ordered 1 lb , of
No. 22 and 4+ ozs. of No. 20 S.c.c. wire. please letmeknow if these
sizes are correct, and what result I will obtain by using the same.
(4 ) I bave made the field-magnet bobbins of thin tin , with brass
flanges . Will thesewill
be satisfacto
if insulated
wire by
be much ryobliged if you from
will the
answer
the
brown paper ? I
enclosed ; 1 send sketch (not reproduced).
( 1) The difference in the iron will make practically no difference
in the wire , but, if you have not already received thewire on order ,
we advise No. 22 gauge instead of No. 20 for the armature . ( 3)
Obviously you will require eighty stampings. (4) These will do
very well .
(12,4211 Wireless Telegraphic Apparatus. A. R. H.
(Accok's Green ) writes : I should feelmuch obliged if you could let
me know where I can get particulars of how to make wireless
instruments (small models) or where I can buy them ready -made.
I have seen a catalogue somewhere of a London firm who make
them but I have completely forgotten the name, nor can I see the
catalogue again .
Messrs. Bassett-Lowke & Co., of Northampton , are supplying a
good set of apparatus which we think would suit your requirements.
Write them for particulars.
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(12,247] Cycle Motor Castings. F. F. C. (Derby) writes : I
should be greatly obliged if you could let me know where and at
what price I can obtain two cylinders 2f- in . bore, m.o.p. inlet valve,
as described in the M. E. for May 21st, 1903, No. 108 , Vol. VIII,
for the 24 h.-p. cycle motor, by Mr. Hawley .
We regret we do not know of any firm supplying such castings.
You would have to make the patterns and get castings made from
them .
(12,362] Pacing Reversing and other Valves. E. W. M.
(Teignmouth ) writes : I should be much obliged if you would help
me in the following :- I have made a reversing gear for my loco
motive on the lines described in the M.E. for September 18th ,
1903, under theheading of “ Four Simple Locomotives," but I find
there is a big waste of steam between the two reversing plates.
Can you tell me the best way of trueing them , as I have no lathe
and have all four pipes connected up ?
The trouble is that the plates are not faced properly. They
should be ground together with either brickdust, pumice or emery
Powder until quite steam -tight. Perhaps you may have done this
and the fault lays in the construction of the two plates, When
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cell), and zincs about 3 ins. diameter. I closed the circuit for one
night and then opened it. I was not able to test them for about a
week , and then I could get no appreciable current from them .
Since then I have left them (unconnected ), but I should like to
remake them , if you could suggestwhere Ihave gonewrong. Should
they be always left connected (through a resistance , or not) when
not in use ? Is it very important to have the zincs well amalga
mated ? I am thinking of making some porous-pot accumulators
as described by Mr. C. D.Martinetti in the M.E. for December ist,
1901, I should be glad if you would tell mc- ( 1) Is the outer
(negative) paste made with litharge (It says in the article lead
oxide) ? (2 ) How long four of the gravity cells ought to take to
form one cell of accumulator (24 lbs.) ? (3) How long to charge
it (after forming) ? (4 ) Could I use two bichromate cells to form
one- cell accumulator, and, if so, how long would it take ? (5) And
also how long to charge it'?
It is necessary to always keep the cells discharging at a slow
rate to prevent copper from being deposited on the zinc plate ,
as when this occurs, the action of the zinc is practically neutralised !
You made this mistake by leaving your cells on open circuit for a
week ; we advise you to remake the cells with fresh solutions

Port

exaggerated

Space

-Pivot

Pivot
hole
X
X

Burr or other

Porto

O Port

projection

Query NO 12362

Query NO12362

FIG . 2 .

FIG . I.

Faces come
together
Poris

Recess

O
Alternative
FIG . 3 .
method of recessing
FACING REVERSING AND OTHER STEAM VALVES.
ever you are making joints of this description be careful to see that
no bearing is allowed near the pivots ; for instance , supposing that
two plates with ports in them are to come together perfectly steam
tight, as shown in the accompanying Fig. 1.. Now , should a
little solder or a burr of metal occur at point X in one or both the
plates, no ordinary amount of grinding together will make a steam
tight joint at the ports (see Fig. 2). The force of the spring also is
spent at the centre. To remedy this and to ensure perfect bearing
al the ports, the centre portion around the pivot or pivot holes of
one or both of the plates should be recessed as shown in Fig . 3.
The port faces may then be ground together quite truly, and the
spring will always draw the two plates together in such a way that
leakage will be stopped . These remarks apply to the making of
regulator valves of the undertype " pattern (see coloured plate,
January ist, 1903), and oscillating cylinders The designs given
in our new book , The Model Locomotive," emphasize this point
in both cases.
(12,271) Gravity Cells . R. S. E. (London ) writes : About
six months ago I made some improved gravity cells," as de
scribed by Mr. S. H. Caink in the M.E. for March 12th , 1903. I
made four cells, using 3-1b . jam jars half full of carbon (1 lb. per

Query. NO 12362

scraping the zinc plates quite clean and re-amalgamating them .
It is necessary for the zincs to be well amalgamated ; clean thern
from grease by dipping into a solution of caustic soda and water ,
(one of soda to 20 ozs.water ) then dip the zinc into a bath of dilute
sulphuric acid ( 1 oz acid to 12 ozs. water ) wait until bubbles appear
on the zinc, then take it out and lay it in a flat dish with some
mercury, rub the mercury well over the zinc until the surface is
like a looking-glass all over, dip it occasionally in the acid if
necessary, finally give it a wash in clean water . Keep the cells
always on a closed circuit when not in use ; make a resistance con
sisting of about 1 oz . No. 30 gauge German silver or other resist.
ance wire for the purpose . (1) The negative is to be made with a
paste of litharge ; if you will re-read the article you will see that it
states this : near the top of the right-hand column of page 256
the positive is to be red lead. (2) About thirty to forty hours,
charging at the rate of about amp. Three gravity cells ought to
be sufficient. (3) With gravity cells, about twenty hours unless
you can get 1 amp. from them for ten hours approximately . 14
Yes, about ten hours with large cells discharging at about i amp.
( the battery should be of the non -polarising pattern ) for ordinary
charging, but the forming will still take thirty to forty hours.
Litharge is an oxide of lead .

---
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(12,358 ) Model Vertical Boller. W. M. (Sheffield ) writes : I
have started to make the boiler Fig. 4 in your handbook, only I
am making it 10 ins. high and of 1-16th -in . copper throughout,
single riveted, and intend fanging boiler and firebox tops ; and I
propose putting in seven or nine t- in. tubes instead of the single
due. ( 1) This will increase the steaming power, will it not ?
( 2) Also , would it stand a working pressure of, say, 25 lbs. per sq.
in . if I put in the six 3-16th stays ? I know the boiler and firebox
tops are thin for tubes, but I am using the same gauge as boiler
shell, because I do not think I could manage to flange, them any
thicker. (3) Would boiler steam a single-acting high -speed engine
I -in . bore, stroke, of the Spicer type ?
(I) Yes ; it will nearly double the evaporative power of the boiler
(2) The boiler will stand that pressure without stays if one of the
tubes is nutted at each end, or if the tubes are all screwed into the
fumace crown , and the centre one is screwed at the top and has a
aut fitted to it. (3) Yes, at from 500 to 700 revolutions per minute,
according to the firing used .
( 12,318 ] Accumulator Charging . A. F.S.(Wimborne) writes :
I am fitting up an accumulator changing board as per enclosed
sketch , but being uncertain how to connect, should be glad of your
assistance. I require to charge three sets of accumulators of
different sizes, one from each of the circuits drawn, and the volt.

The News of the
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Trade .

[The Editor will be pleased to receive for review under this heading
samples and particulars of new tools, apparatus, and materials
for amateur use. It must be understood that these reviews are
free expressions of Editorial opinion , no payment of any kind
being required or accepted.. The Editor reserves the right to
criticise or commend according to the merits of the goods sub .
mitted , or to abstain from inserting a review in any case where
the goods are not of sufficient interest to his readers.j
* Reviews distinguished by the asterisk have been based on actual
Editorial inspection of the goods no iced .
A Mandrel Press.
A new addition to the model engineer's workshop is now being
provided in the form of a mandrel press, by Messrs . Walker and
Mawson , Chesham Works, Bradford. This tool is used for
press.ng mandrels or arbors in and out of work . It is suitable
for mandrels ranging from | in . to } in ,, and may also be used for
pressing bushes into holes. The press screw is 7 in . in diameter ,
and has a double thread, in order to give quick action . The tool
will accommodate work 6 ins. diameter, and mandrels 6 ins. long ;
and the point of screw is hardened steel.

- MAIN

+ MAIN

New

Catalogues and Lists .

Voltmeter 0-10
Armstrong & Company, Twickenham , have just issued their
illustrated catalogue, comprising accumulators for electric-lighting
installations, portable pocket and cycle accumulators ; electric
novelties, such as scarf pins and brooch sets ; voltmeters, ammeters,
resistances, safety hand lamps, accumulator- charging battery
Rhumkorff induction coils, & c., & c. List sent post free for four
penny stamps.
The Universal Electric Supply Company, 60, Brook Street,
Manchester, are issuing shortly, a new list containing many new
departures,which willbe sent to readers who send two penny stamps.
Geo , Huonikin, Tool Dealer, 331, Euston Road, London, N.W.
-We have received a leaflet concerning the engineer's Whitworth
taps supplied by the above, and giving prices for various sizes.
T. W. Suter, 55, Victoria Road, Wood Green , London , N.
We have received a quantity of pamphlets of electrical and
mechanical novelties, gramaphones, and all accessories ; also par
ticulars of the " Polar water motor for driving sewing machines,
fans, etc., etc.
Archibald J. Wright, 318, Upper Street,London , N. - Wehave
received an illustrated list of electrical novelties from this firm
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ACCUMULATOR CHARGING DYNAMO.
meter to read the voltage of each set being charged independently
of the others .
The correct connections are shown on the diagram sketch, the
lamps for each circuit being arranged in parallel, so that you can
use either one or two lamps at a timeby taking out or putting them
into their respective sockets. The voltmeter will read the volts
at each pair of terminals respectively , according to the position of
its switch .
( 12,408] Electric Kettle Boiler. C. H. (Ormesby) writes : I
shall be pleased if you will post me a sketch showing the usual
method ofmaking an electric kettle boiler. I wish to connect this
to 220 - volt circuit.
Kindly refer to Query No. 8021 in May 14th , 1903 issue, Vol.
VIII, wherein this method of electric cooking and boiling is dealt
with .

ARCHIBALD J. WRIGHT'S NEW POCKET FLASH
LAMP WITH SLIDING COVER.
comprising pocket flash lamps, including a new flash lampwith slid
ing cover for protesting the lamp when not in use, an illustration
of which is here given ; also electric pins, electric clock and
lamps, electric railways, Wimshurst machines and
stand,
medicalhand
coils .
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asok ' in 1877 , and Watt Medallist of the Institution of
Civil Engineers in 1887. On two occasions he has
acted as one of the Judges at the Model Making
HE subject of ocean turbine liners is just now
Competitions instituted by the Society of Model
THE
so much to the front that it is particularly
Engineers. We feel sure that all our readers will
interesting to learn that one, at least , of
join
us in congratulating Mr. Last on his important
the new vessels is being built in miniature for ex
and well-deserved promotion .
perimental purposes . We refer to the turbine vessel
for the Cunard Company, which Messrs. Swan ,
Answers to Correspondents .
Hunter & Wigham Richardson, Ltd., of Wallsend
recently
have
firm
This
on - Tyne are constructing.
“ STEAM ” (Chester -le-Street).— The answer can only
built a modelof the projected liner, which they have
be arrived at by making a paper “ working model,
or making careful point.path diagrams. The dis
been running in the Tyne and Howdon Docks, and
tance between the eccentric-rod pins should be
in response to a request from us they have very
not less than one- fourth of the length of the rod .
courteously sent the following particulars of the
It does not matter how long the slot is, so long as
trials. “ The length of the model is 47 ft. 6 ins.,
the die does not foul the ends. See our new
the breadth 5 ft . 4 ins., and the draught at which
book , “ The Model Locomotive," price 6s, net,
post free 6s. 4d., for full information .
it is being tried is 2 ft. The object of the experi
R. W.(Hammersmith ).- This is dealt with in “ , The
ments is to arrive at the powers necessary for the
Electro-plater's Handbook ," by Bonney, price
various speeds and conditions contemplated , also
38. 3d. post free.
and
propellers
of
disposition
and
the best form
design of bossing for same ; also steerage and wind
Notices ,
age experiments . It is being driven by electric
model.”
the
by
carried
batteries
motors from storage
The Editor invites correspondence and original contributions on
all amateur mechanical and electrical subjects. Matter intended
This information is necessarily very brief, because
for publication should be clearly written on one side of the paper
of the strictly private nature of the experiments ,
only, and should invariably bear the sender's nameand address. It
should be distinctly stated, when sending contributions, whether
but we are very pleased to be able to record so
remuneration is expected or not. and all MSS. should be accom
panied by a stamped addressed envelope for return in the event of
notable a use of a model in real engineering practice .
rejection
. Readers
desiring to inseeadvance.
the Editor personally can only do
The use of models in experimental tanks has, of
so
by making
an appointment
This journal will be sent post free to any address for 138. per
course , been adopted for some years past, chiefly
annum , payable in advance. Remittances should bemade by Postas
by Messrs. Denny, of Dumbarton , and the Naval
Order.
Advertisement ratesmay be had on application to the Advertise
authorities in both England and America , but the
ment Manager.
experiments now referred to differ materially in
HOW TO ADDRESS LETTERS.
point of the size of the model and the fact that it
All correspondence relating to the literary portion of the paper,
and all new apparatus and price lists, & c., forreview to be addressed
is self-propelled ,the latter feature enabling the scope
to THE EDITOR, " The Model Engineer," 26—29, Poppin s Court
Fleet Street, London , E.C.
of the trials to be widened considerably .
*
*
*
All correspondence
relating to advertisements
to be
MANAGER , “and
Model Engi
addressed
Thedeposits
to THE ADVERTISEMENT
neer, 26-29, Poppin's Court, Fleet Street, London, E.C.
We are very pleased to be able to announce that
All subscriptions and correspondence relating to sales of the paper
and books to be addressed to Percival Marshall & Co., 26-29.
Mr. W. I. Last , the senior keeper in the Science
Poppin's Court, Fleet Street, London , E.C.
Division of the Victoria and Albert Museum , has
Sole Agents for United States, Canada, and Mexico : Spon and
Chamberlain , 123, Liberty Street, New York , U.S.A., to whom
been appointed Director of that division of the
all subscriptions from these countries should be addressed .
Museum in place of Major-General Festing, who
recently retired under the age limit. The galleries
Contents .
at South Kensington contain what is admittedly
the finest collection of engineering models in the
[ The asterisk (* ) denotesthat this subject is illustrated .]
PAGE.
world , and the engineering profession , as well as
A Small Dynamo and Water Motor Combined * 241
the model-loving public , owe a great debt of grati
Workshop Notes and Notions*
242
tude to Mr. Last for his share in the past in per
Modelling “ Atlantic ” Type Locomotives*
244
fecting this department of the Museum , Those
The Latest in Engineering*
247
who remember the old Patent Office Museum from
A Detachable Cycle Motor *
248
Model
Yacht
Architecture
*
which the present collection has sprung, will recog
249
A Model Rotary Converter*
250
nise the enormous amount of work which must have
Model Making for Beginners *
252
been entailed in gathering together and arranging
Prize Competition
252
the wonderful record of engineering progress now
The Construction of Model Alternators *
254
on view . Not the least attractive and instructive
A D'Arsonval Deprez Galvanometer *
256
Practical Letters from our Readers*
feature introduced during Mr. Last's period ofoffice
259
Queries
and
Replies
*
260
has been the application of compressed-air driving
The News of the Trade
263
to many of the models. Apart from his organising
New Catalogues and Lists *
63
and directorial abilities, Mr. Last is an engineer of
The Editor's Page
264
distinction , having been Senior Whitworth Scholar
Answers to Correspondents
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The Construction

of

a

2 - in . Spark

Coil.

By E. R. PUTMAN.

Fig . 1.-MR. E. R. PUTMAN'S 2-IN . SPARK Coil .

HE photographs reproduced herewith and this
TH short description are of a 2-in . spark coil I
made during the winter evenings oflast year .
Fig. 1 shows the coil ready for working, and Fig . 2
the connections under the base and condenser.
The Base was made out of some in . American
whitewood I had by me. It has been given several
coats of shellac varnish and presents quite a nice
polished appearance.
The Core. For this part of the apparatus No. 22
soft iron wire was used . After having cut the wire
in lengths it was straightened out and thoroughly
annealed . It was then soaked in paraffin wax and
some good stout { -in . tape wound tightly round it,
making a nice round bundle .
The Primary was next wound on in two layers.

For this No. 14 D.C.C, wire was used . Having done
this thewhole core, & c.,was again placed in paraffin
wax, and allowed to remain until air bubbles ceased
to appear. It was then taken out and set on one
side to cool.
The Primary Tube . - For this I used two or three
layers of good thick brown paper well coated with
shellac varnish .
The Secondary . — This I found required a great
deal of patience and perseverance in winding. It
is built up of four sections — two being i į ins. wide
and two being i in . wide - giving a total length of
6 ins.
The sections were wound with No. 32 D.C.C. wire,
which was wound off the reels, through a bath of
paraffin -wax - kept hot by means of a small lamp

266

The Model Engineer and Electrician .

under the bath - on to the “ section " bobbin . This
specialwinding apparatus was also of my own make.
Each layer of wire is insulated from its neighbour
by means of a strip of paraffin waxed paper .
After the secticns had been wound , they were
bound with 4 -in . tape, round and round , through
the primary hole , over the top, down through the
primary hole again , and so on until the whole
section was covered. This I found prevented the
wire from slipping at the ends of the layers, and
also , after having been given three or four coats of
shellac varnish , formed an excellent insulator.
The Contact-breaker. — This was purchased from
Whitney's. It does not, I think , need any descrip
tion , as its construction is well known . It was
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The Society of Model Engineers .
[Rot orts of meetings should be sent to the offices of THE MODEL
ENGINEER without delay, and will be inserted in any par .
ticular issue it received a clear nine days before its actual
date of publication .)
London ,
'HE first indoor meeting of the Winter Session
THIwill be held at the Holborn Town Hall,Gray's
Inn Road, on Monday, September 26th , at
7 p.m. It has been decided to make this a special
track night, and it is confidently expected that a
much extended track will be available . All mem
bers who possess locomotives of any description
are requested to bring them to this meeting .
The following meeting will be held on
Thursday, October 13th, when a Rummage
Sale on the lines of the one last year will be
held . Members who intend placing articles
in the sale , on which a reserve of 78. 6d . or
more is to be placed , are requested to inform
the Secretary in writing of the nature of the
article , so that a list of the better class
articles may be prepared and published
before the sale. It is also requested that
particulars of all articles to be included
may be sent in before September 24th , so
that a list can be put up at the meeting on
the 26th .
The silver and bronze medals awarded to
the successful exhibitors in the recent
model making competition will be presented
at the meeting on September 26th , and the
members entitled thereto should endeavour
to be present. — HERBERT G. RIDDLE , Hon .
Sec ., 37, Minard Road , Hither Green , S.E.
Mr. Arthur H. Tompkins, 11, Grosvenor
Road , Rugby, is desirous of meeting a
gentleman in that district interested in
Model Engineering .

L

LIFE OF TRAMWAY WHEELS AND BRAKES .
-Mr. J. W. Endean ,electrical engineer to the
Devonport and District Tramways Company ,
in a communication to the Electrical Review ,
gives some interesting information relating
FIG . 2. — UNDERSIDE View of Coil , SHOWING CONDENSER
to the life of the wheels and brakes used on
REMOVED .
the tramways of his company. Regarding
the wheels, which are of chilled cast-iron ,
built to my own design , and works well. The
these when new weigh 315 lbs., and when they
contacts are of No. 10 platinum wire. One ordi
retire to the scrap heap their weight is reduced to
nary size Leclanché cell will set the hammer in
266 lbs., thus showing a net loss per wheel of 49 lbs.,
motion .
or 196 lbs. per car. This result is attained after an
The Commutator was made out of some scrap
average mileage of 35,000 miles, which gives an
brass I had by me. Its construction will, I think ,
average of 5.6 lbs, of wheels per 1,000 miles. In the
be clearly understood from the photograph .
same time (which is about twelve months) the brake
The Condenser was built up in the usual way, but
blocks are renewed eighteen times . When new they
I found that it was hardly large enough , so I have
weigh 112 lbs. per set, and their scrap weight is
another adjustable condenser which I place in cir
68 lbs. The total weight of brake blocks ground
cuit when working the coil. By this means I can
down is, therefore, 792 lbs., or wheels and brake
almost entirely do away with sparking at the
blocks together equal 28.2 lbs. of metal per 1,000
breaker .
miles. The track brakes are made of wood , and are
In conclusion , I might add that with a 4 -volt
renewed every day ; their morning weight is 10 lbs.,
accumulator I can get a steady stream of sparks
and their evening weight is 6 lbs. Therefore, in
if ins. long, but, as I have no larger source of energy ,
twelve months 2,920 lbs. of wood is ground up per
car. The author gives the cost of wheels and
I am unable to test its sparking capabilities beyond
this point.
brakes as equal to .279d. per car mile.
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true. The cutters were fitted and turned up in
place by means of the slide- rest just mentioned.
The flutes were filed in , and the cutters hardened .
in . diameter, and is made a
The spindle Si is
good sliding fit in the frame. One end is turned
down , and a hardened steel roll fitted .
Now for the modus operandi. The top slide screw
is removed , and the attachment is put in place and
bolted down . The whole is then free to move

A Cam - Cutting Attachment for Lathe.
By W. L. RICHARDS.
The accompanying photographs illustrate a fix
ture for cam -cutting or copy turning. A general
description of the attachment and method of using
is as under .
Drawings were first made ; then a pattern
was made of the frame A , and a casting was
made in iron from this at a local foundry. It
M
was cleaned up a bit , and marked out for
planing the bottom . This, of necessity , had
D
to be put out, as I had no shaper or planing
s!
R
machine.
It was next put in position on
the lathe, which position is that usually occu
pied by the tool block on the top slide. The
centres of the spindles were then marked ;
also the steps where the caps are let into the
A
bearings. The latter were chipped and filed
tɔ receive the caps, which are in iron ( from a
pattern ), and are fitted to the bearings. Holes
were next drilled through both caps and
bearings, 4 in . tapping. The holes in caps
B
were afterwards opened out to clear
in .,
and recessed with a pin drill to receive the
S
heads of holding -down screws. The holes
in the bearings were tapped and four screws
fitted to them . After getting the caps in
place the holes were bored to receive the
FIG . 2. - PLAN OF THE CAM -CUTTING ATTACHMENT.
spindles S and Si. The spindles were turned
from steel. S is i in . diameter at the bearings, and
laterally on slide. A mandrel is put between
turned down at the middle to clear the frame. A
centres of lathe. On this is mounted a dummy
substantial collar ( If ins. by 1 in .) is left on one
( D ) and the blank to be cut. The cross-slide is
moved in until the roll R engages with groove in
end . On the other end is a loose steel collar C ,
This is slotted to slip over a pin driven into the
the dummy D. It will be seen that if the mandrel
spindle , which acts as a feather. End -adjust
is revolved the guide spindle Si and , consequently,
the cutter spindle S , will move laterally, accord
ing to the shape of the groove in dummy ; and,
again , if the cutter is revolved by means of
the spindle and overhead , and gradually fed
up to the blank B while the mandrel is re
volving, a groove, the same shape as the one
in the dummy, will be cut in the blank. The
mandrel can either be revolved by a worm and
wheel, or by hand, in this case using a large
hand -wheel on mandrel.
A groove was milled in the blank B (3-16ths
in . by #in .) in forty -five minutes.
The
diameter of blank is 31-16th ins. It is not
necessary to have a groove in dummy. A
disc may be turned and filed , or otherwise
shaped on the face to whatever form is re
quired . The roll R can be kept up to the dummy
by weights suitably arranged . In this way any
shape, within reason , can be copied by the
machine.
It is essential for true copying that the spindles
Fig . 1. - A CAM -CutrinG ATTACHMENT FOR THE LATHE.
are exactly parallel and in line with centres of
ment is effected by two f -in . gas nuts, fitted to a
lathe. The photographs were taken with attach
thread chased on the spindle, upon one end of which
ment and mandrel placed as they would be when
is mounted a pulley. The hole for the cutters was
in position in lathe.
next bored . This was done while the spindle was
in place. The attachment was mounted on the top
FLYWHEEL ACCIDENT. — A flywheelburst occurred
slide, which was turned round so as to lie parallel
at a steel works at Oughtibridge recently . The
with the cross slide and the spindle S , in line with
flywheel weighed about 10 tons. One part of the
centres of lathe.
wheel, weighing about 2 tons, was hurled through
A spare slide-rest was rigged up on the lathe,
the roof, and damaged a chimney 30 yards away.
and the spindle driven from overhead, which
Fortunately , no one was hurt, though there were
simplified the boring and ensured the hole being
several narrow escapes .
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The Latest

A New Colliery Tram Coupling Shackle. - To
meet the long- felt need of an efficient, inexpensive,
and easily manipulated shackle for colliery .“ trams
—one capable of resisting the jolting action of the
trams- Messrs. Francis & Phillips, of Kenry Street,
Ton- y -pandy, have succeeded in the invention
described and illustrated herewith . This simple
device which is detailed in Fig . 1, has been put
-Ring

Pin

Eye piece

P

End jumped so that
the pin will not poss
through top hole in the o

Recesses exaggerated .

Fig . 1. - SECTION OF EYE PIECE AND " D "
SHOWING PIN IN POSITION .
through comparative trials with other inven .
tions intended to fulfil the same purpose in pre
venting loss of life and limb and damage to
property by the jumping out from the “ D ” of
the shackle pin and the failure of the coupling ,
and has, we understand, emerged with the highest
degree ofsuccess. Its simplicity is its most satis
factory feature, as the nature of the work for
which it is employed renders any intricate me
chanism as feathers, spring clips, and such like,
inadvisable. The accompanying drawing (Fig. 1 )
shows thepin in position in the “ D ," and shows
the recesses in the pin , which formsthe principal
portion in Messrs . Francis & Phillip's usefulinven
tion . Improvements have been effected in the
“ D ," as well as in the pin ; the former is made
so as to give greater strength , and the pin is pro
vided with a shoulder and toe on opposite sides .
By means of this the adjustment of the pin is
facilitated ,and the projection of the lower eye en
ables the shackle to be adjusted to the hitching
plate with greater ease. On the other hand , with
the strain of the hitching plate on the pin , the
latter is firmly held in the sockets by means of the
shoulder and toe. When the tension is released ,
however , the pin is easily removed by a straight
upward motion without the necessity of any turn ,
such as is required when the pin is secured by a
feather. The cost of this shackle is practically
the sameas thatof the old type, and it has, since
its introduction rather less than a year ago, been
adopted by several large collieries in South Wales,
where,we understand, it has given great satisfac
tion . Fig . 2 illustrates the coupling in operation
at one of the naval colleries.
Fig . 3 is an in
teresting photograph of an old type shackle , and
shows what happens
when thepin jolts out ofthe
lower hole in the . D." This is no uncommon
occurrence, and leads to considerable expense. The
inventors, who had a stand at the recent Colliery

in
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Exhibition , showed a photograph of a great heap
of discarded shackles from one colliery .
A New Liquid Fuel Burner. - The Lucal
Light and Heating Company (Limited) gave a
demonstration of their new system of oil firing , as
applied to a marine boiler, at the power station of
the Clyde Trust, Prince's Dock , Glasgow , recently.
The inventor, Mr. M'Murtrie, was present, and
explained the working of the burner. In the Lucal
heater, the oil, which may be supplied by gravita
tion , is ted into a cup from which it flows in a fine
stream to meet the steam near the mouth of the
apparatus, the object of this being to keep the oil
as cool as possible till the last moment so as not to
break it up in any way. When it meets the steam
the great heat cracks the oil into vapour, at least,
what will vapour of it, and the remainder goes into
fine particles. Simultaneously the air, which has
been drawn in by the action of the steam , and is
highly heated on its passage, mixes with the vapour
and the unvapourable portions of the oil, the whole
entering a passage in the cap of the burner when
the mixing becomes complete, and is ejected in this
highly -prepared condition to instantly burst into
flame when lighted . Lately the Lucal heater was

FIG . 3. - SHOWING WHAT HAPPENS TO AN ORDINARY
COLLIERY TRAM SHACKLE.

(Note the fracture in the bend of the

D." ).

tested by Professor Watkinson , of the Technical
College, and his report was most satisfactory. In
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it, he states that the combustion
practically perfect and almost
number of engineers and others
present at the demonstration , and
faction at what they saw .

appeared to be
smokeless .
A
interested were
expressed satis

Safety from the Live Wire. - The Lodge Elec
tric Lighting and Power Company, Ltd., I, Renshaw
Street, have brought out an invention described as
the Lodge safety device for cutting the current off
a live trolley wire, and thereby rendering it harm
less. The device, which can be attached to each
section of the tramway wires, consits of an ordinary
connecting “ ear,” which is held in its proper
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Bayer's Steam Meter. - This apparatus, the
invention of F.Bayer & Co.,of Elberfeld ,Germany,
has been designed for the purpose of accurately
registering the amount of steam used in a given
time. The device, which is situated at some point
in the steam pipe through which the steam is
caused to pass, operates a weighted floating valve,
which is connected with a pointer to mark the
fluctuations of the valve on a moving scale . A
sectional elevation of the meter is shown in the
illustration on page 270 . A is a closed vessel
provided with a steam inlet B , an outlet C , and a
pressure gauge D. Over the outlet is placed a
hollow truncated cone E in the opening of which

--

A

FIG . 2 ,—The COUPLING IN OPERATION
position by the strain on the trolley wire . When
this strain is removed by the wire breaking, the
current is immediately cut off the broken wire
without any of the sparks and terrifying effects
which at present are the case, and the wire would
be " dead " practically as soon as it was severed .
The invention , therefore, claims to do away with
all the risk to life and limb which the breaking of a
trolley wire now entails. A practical demonstra
tion of the working of the new apparatus was given
recently on the Company's premises, and was
witnessed by a number of experts, including repre
sentatives of the Liverpool Corporation and the
Overhead Railway .

AT ONE OF THE NAVAL COLLIERIES .
works a valve F. The valve is attached to a flexible
wire G , which passes through the top of the closed
vessel A , and after passing over a suitably placed
pulley H is attached to a weight L , which keeps
the valve normally on its seat in the opening of
the cone E. Attached to the wire G is a pointer
J, which works in contact with a cylindrical scale
K , to which rotary motion is given by clockwork .
The steam enters the vessel at B , and , acting on
the valve F , depresses it more or less, according to
the steam consumption. The pointer J is thus
caused to mark on the scale K the various move
ments of the valve F. The amount of steam pass
ing will vary according to the size of the annular
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opening between the valve F and the inner face of
the cone E , and the consumption may be read off
on the scale or calculated in any convenientmanner.
The amountof steam passing through the apparatus
in a given time may be accurately determined
according to the following equation :
G = Fur
Where G
the amount of steam flowing through
the apparatus during one second . F = the size of
the opening in the cone, or , in other words , the

H
U

K

L

G

A
B
F

E

SECTION OF BAYER's STEAM METER.

cross section of the steam conduit expressed in
square metres .
- the velocity of the steam (ex
the
pressed in metres) during one second , and y
weight (kilogrammes ) of one cubic metre of steam ,
having the average pressure. F can be determined
by means of the indications on the scale, u is con
stant for each pressure, and y results from the
steam pressure which can be determined with the
aid of the pressure gauge connected with the vessel.
- Mechanical Engineer .

DISCOVERY OF IRON ORE. - The Electric Ore
Finder Company, Ltd., which recently discovered
copper ores in the Coniston district, have, during
the past fortnight, been experimenting in the
hematite ore region in Furness, and on the royalites
of the Barrow Steel Company. The operators have
located several veins of ore. It has been , in fact ,
demonstrated that iron ore underlies the earth
from the Park Mines to Thwaite Flat on the Furn
ness Railway for a distance of half a mile , and steps
are immediately to be taken to sink a shaft .

The
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Flame of Different Fuels .

By P. MAHLER .
" HE author, having determined the thermal
value of numerous fuels in his bomb calori
THE
meter, has from these results, combined with
those of elementary analyses , completed the flame
temperatures obtainable with fuels of various kinds
when burnt with air at oº and 760 ° under pressure
by a method based on the work of Messrs. Mallard
and Lechatelliér in the French Fire-damp Com
mission, which is somewhat similar to that adopted
by Mr. Blaas, of Essen, in his paper on Water- gas
Flame Temperatures ," published in 1892. This is
too detailed for reproduction in full, but the results
are given in the accompanying tables :
Water Flame
Water
Tem
Con
as
densed , Vapour. perature .
Calories . Calories.
*C .
1,865
4,370
Oak wood , Lorraine
4,690
2,020
5,900
5,590
Peat, Bohemia
1,960
6,650
6,370
Lignite Trifail, Styria
8,350
1,990
8,060
zy lle
Blanzevi
Flaming coal, Deca
7,840
7,530
1,950
Oxidised try
(weathered ) coal,
Commen
6,380
1,960
6,200
8,110
1,950
8,410
Gas coal, Commentry
8,670
8,380
1,990
Bethune
2.010
Lens
8,450
8,740
2,010
8,860
8,580
Cooking coal, St. Etienne
2,030
8,600
Smithy coal, Roche la Moliére 8,860
1,980
8,4 30
8,660
Semi-bituminous, Auzin
2,030
8,290
8,460
Anthracitic , Commentry
8,530
2,020
8,370
Kebao, Tonkin
2,010
Creusot
8,480
8,690
Pennsylvanian anthracite
8,266
8,140
2,000
1.700
Ethylic and methylic alcohol
Amylic alcohol
1,850
2,000
10,400
Crude American petroleum
10,270
1,920
Petroleum spirit, American
1,660
Refined petroleum , American
10,280
For the following gases at constant pressure the
values are :
1,960
Hydrogen
2,100
Carbon monoxide
1,850
Methane
2,350
Acetylene
1,950
Illuminating gas, average
2,000
Water gas in industrial use
Or the flame temperatures of all fuels burnt with
air are nearly alike.
A comparison of these figures seems to lead to the
paradoxical conclusion that of two fuels that with
the highest calorific power will not necessarily give
the hottest flame. Thus the flame of petroleum
spirit is relatively cold , while that of peat is hotter
than that of the best St. Etienne coal, whose heating
power is about one-third higher . The true measure
of value is , however, high calorific power , because
the body of flame for the coal is much larger than
that of the peat, a substance containing much
oxygen , and therefore requiring less air for its
combustion . For example, 100 grms. of the peat
in question give rise to 28 volumes of gas at 2,000 ° ,
while the coal gives 44 volumes at the same tempera
ture.
The use of hotblast for improving the flame seems
from the thermometric point of view to be more
efficacibus in coal-fired furnaces than in those
using fuels of an inferior character.
Mechanical
Il'orld .
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Model Locomotive.

By R. A. BRIGGS.
'HE photographs herewith show a model loco motive designed and built by me ; the engine
THE
was specially constructed to negotiate severe
curves and somewhatheavy gradients ,and ran upon

spiral springs fitted with adjustable screws for
equalising the loads.
The boiler was of somewhat novel design ,
particularly the firebox, and the boiler barrel had
in . welded ends, into which the copper tubes
were expanded, whilst the firebox was formed of
I -in . solid -drawn copper tube, coiled as nearly square
as possible , one end being screwed into the bottom
of the boiler. Theother end was similarly fitted with a
running thread and back nut and entered the boiler
on a level with the top row of tubes ; consequently
a rapid and complete circulation was maintained
around the fire. In the lowest coil the blow -off
cock was fitted which completely drained the boiler.
I afterwards adopted the same type of boiler to a
much larger engine, working at 80 lbs. pressure,
and it is giving excellent results. This engine i
hope to illustrate at a later date.
The photographs included herewith give an idea
of the engine and railway , and it will be noted that
the rails are of tee iron section , 4 in . by 4 in .,
dogged to creosoted sleepers bedded in concrete
and covered with tar paving, thus forming a per
manent part of the garden path .

Magnetisation

FIG . 1.-- ' A PASSENGER TRAIN .”
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Curves.

By F. J. KEAN .
AGNETISATION curves for different samples
M
of iron were recently published in the
article entitled “ The Construction of
Model Alternators ,” the magnetic circuit being
homogeneous throughout. The effect of having a
composite magnetic circuit will be seen from the
following :
1. - CONTINUOUS CURRENT DYNAMO.

an oval-shaped track some 200 ft. in circumference .
The output of the machine , which was bi- polar
the end curves being ii ft. radius and heavily
was four kilowatts at 1,200 revolutions per minute
banked . Two trucks were drawn, each carrying a
child , and on other occasions a single car
6 ft . long mounted on bogies at each end .
The engine was driven by my son ,
aged 10. who worked it seated in the
tender. The engine and train on occa
sions touched 7 miles an hour, which
could easily have been exceeded had
the curves permitted .
The principal dimensions are :-Cylin
ders (outside), 24 ins. by 1 } ins. ; driv
ing wheels ( coupled ) 71 ins. diameter ;
bogie wheels, 3 ins. ; tender, 3 ins. ; boiler
diameter, 7 ins. ; boiler length , 22 ins. ;
boiler tubes (20 ), { in , diameter ; gauge,
8 ins.
The boiler was constructed of 3-16ths
mild steel, lagged with asbestos and
sheet tin , and worked with pressure of
40 to 50 lbs. to the sq. in ; the fuel being
small coal and coke mixed . Water
was carried in the tender from whence
FIG . 2.-MR. R. A. BRIGGS' LOCOMOTIVE AND TENDER .
the boiler was fed by a hand pump in
the cab .
Spring buffers were fitted , reversing gear , spring
The yoke was of cast iron , the field magnet limbs
balance safety valve, pressure gauge, water gauge ,
of wrought iron , and the armature of Swedish iron
steam blast and blow -off cock .. The three bogies
stampings ( Figs . 5 and 7 ).
The machine was
on engine and tender carried their loads on long
separately excited , and driven at constant speed by
laminated steel springs, and the drivers on steel
an electric motor. The leading details are :
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Number of turns on field magnets ( 1 ) = 2,060.
Number of inductors on armature (t ) = 216 .
Area of path of flux in armature ( A ) = 155 sq.cms.
150 cms.
Mean length of magnetic circuit (1)
* 35 cms.
Length of air gap
Speed in revolutions per minute ( N )
1,200 .
The excitation of the fields was gradually increased
until the normal terminal voltage (V ) was attained ,
flux
Maqneric
units
inC.G.S.
density

Number of turns on one armature coil ( M ) = I 20 .
Length of air gap = 22 cms.
Speed in revolutions per minute (N ) = 1,200 .
p = 271 = 80 X 27 .
breadth coefficient = 1.
9
The magnetising force H is calculated as before,
and the magnetic flux density B is got from the
equation .
BE 108 x V max .
рх тXAXq .
The results are plotted on curve D against curve
C , which is part of the same curve B , given by
" Zodiac ."
Swedish charcoal iron
Here the effect of the long
gap isitstill
more
y
sed pair
ermeabil
and the
Bipolar dynanıs evident, both in the decrea
greatly increased magnetising force.
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"HE limitations and possibilities of the modern

6000

10

15

20

Magnelising force in C.G S units
30 35 40 45 50 55
FIG . I.

800g !

7000

-

the voltage being read each time the excitation was
changed , the machine being, of course, on open cir
cuit all the time ( Fig . 3). Themagnetic flux density
in the iron armature core ( B ) was calculated from
the equation :
60 X 109 V
B
X .
ΝxtxA
The magnetising force ( H ) was calculated from the
formula :
AXп
X
H = 41
IO
Where A = the exciting current in amperes .
The magnetisation curve ( A , Fig . 1 ) is then plotted
and on the same sheet I have plotted curve B , which
is one given by “ Zodiac " for Swedish charcoal iron.
A comparison of the two curves gives one a good
idea of the effect which even a very small air gap
produces , both in reducing the permeability and in
bringing up the necessary magnetising force .
II. - SINGLE- PHASE ALTERNATOR .
The machine had eight poles its output was
31 kilowatts, and its frequency 80 complete cycles or
periods per second at 1,200 revolutions per minute.
The magnet yokes were cast iron with wrought-iron
limbs ; the armature core was of good soft iron wier
( Figs. 6 and 8 ).
The fields were excited from a continuous current
supply , the machine being driven at constant speed ,
and the excitation gradually increased , the open
circuit terminalvolts (RMS) being read by a Carden
hot-wire voltmeter ( Fig . 4 ). The following are the
leading particulars of the machine :
Mean length ofmagnetic circuit (l) = 57
Area of section ofarmature core ( A )
27 sq . cms.
Number of turns on each field ( n ) = 784 .

tor
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oxides are employed in conjunction with dilute
sulphuric acid , are well known. Starting from the
early investigations of Planté in 1859, and those of
Faure in 1881, the present-day types of practical
secondary cell or storage battery have been made up ,
until recently , almost exclusively of the lead oxide
variety, and have been differentiated broadly into
the Planté type and the packed grid type. Planté
first showed that two clean lead plates placed in
dilute sulphuric acid could store up a certain
quantity of electrical energy if acted upon by a
continuous electromotive force for a certain time.
He also devised the process of “ formation ," con

Mognetic
density
flux
CS
units
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Magnetising force in CG.S.units
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FIG . 2 .

sisťing in giving charges in opposite directions,
alternating with discharges and intervals of rest
between , and showed that these operations resulted
in the production of closely adherent films of lead
peroxide and spongy lead on the two plates re
spectively , which made them electro -chemically
different, and able therefore to act as the elements
of a Voitaic couple when placed in dilute sulphuric
acid . Faure's improvement consisted in applying
oxides of lead to the plates, instead of forming it
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magnets
field
Dynamo

out of them ; and almost all subsequent invention
was directed to holding this active material firmly
in contact with the lead plates . In spite, however,
of the immense ingenuity which the development
of the lead secondary cell has called forth , it re
mains subject to certain inherent defects . The first
of these is that the electron
element, or
positive plate, is essentially subject to local action ,
and this can only be prevented by giving the plate
a form in which it is mechanically very friable .

Dynamo
armalurg

Resistance

the lead backing have been very successful. More
over, the positive plates are also subject to dis
tortions which result in detaching peroxide from
the plate and the formation of mud > on the
bottom of the cell. The second great defect is the
relatively slow speed at which the lead oxide plates
can be efficiently charged .
The chemical actions in the cell are now known
to consist, broadly speaking , in the formation of
lead sulphate on both plates during the discharge
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MAGNETISATION CURVES,

(See page 271.)

The positive plate in general consists of pellets
of peroxide of lead held in apertures of a lead grid
or in a dense adherent film of lead peroxide held on
a lead plate of some kind. Whatever may be its
form , the materials of which it is composed , viz.,
lead and peroxide of lead, are electro-chemically
different, and when immersed in contact in dilute
sulphuric acid local voltaic action results, and the
bare exposed lead is soon attacked and electro
chemically converted into sulphate of lead and
peroxide of lead . No attempts to dispense with

Cast iron

FIG . 5 .
MAGNETISATION CURVES.

(See page 271.)

of the cell, and the breaking up of this sulphate into
peroxide of lead on one lead and spongy lead on
the other during the charge. But this sulphate of
lead is not a very good electrical conductor, and is
not very porous ; and if the operation of charging
the plates is conducted too quickly, the chemical
action is chiefly confined to the surface layers, and
the result is that the deeper portions of the plate
are not brought into action at all. From this re
sult there is a diminution in the “ capacity ” of the
cell, as compared with that of a lower rate of charge.
Broadly speaking, it has been the general ex
perience that where weight is no object, and where
the lead cell can receive extremely regular use, its
performance as a means of storing electric energy
has been found satisfactory ; but, on the other
hand , where weight is an object, and also the power
to charge and discharge at high rates, the life
of the lead cell has left much to be desired . The
experience gained in connection with the use of
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lead storage cells for electric traction has been
valuable , but costly , and it has induced some of
the greatest inventors to turn their attention to the
problem . Of late years , Mr. Edison has taken up
the subject with all his characteristic inventive
power, and making, as he always does, some radical
departure from existing practice, has given to the
world a storage cell of a new type, which has ex
cited the highest interest in the minds of all who
have been able to examine it and test it. In the
construction of this storage cell, Mr. Edison aban
dons entirely the heavy metal lead and the lead
oxides as active materials , and also the corrosive
dilute sulphuric acid used therewith as the electro
lyte, and takes for his elements particular oxides of
iron and nickel, and for the conducting fluid a 20
per-cent. solution of caustic potash .
The Edison automobile storage cell, as at present
constructed , consists of a rectangular box of thin
corrugated nickel- plated steel. This box is rect
angular in shape and 13 ins. high , 5'1 ins. wide,
and 3'5 ins. broad ; hence its cubic space is 234
cubic ins. The lid is soldered on with a special
solder, and rods connected to the two sets of plates
come liquid - tight through the lid , being insulated
by ebonite bushes . There is also an aperture closed
by a hinged stopper for adding liquid to the cell,
and an ingenious vent and valve, covered with
metallic gauze, to allow gas to escape, but not
liquid . In this box are contained the plates in
the cell at present described ; there are 14 positive
and 14 negative plates ; but in a more recent type
of cell this number is increased .
Each of these plates is a thin sheet of nickel
steel, perforated with 18 rectangular apertures like
windows. In these windows are fixed very shallow
boxes or pockets of perforated nickel-steel, which
are fixed in the apertures in the plate , like the glass
panes in the frame of a window . In one set of
plates these pockets are filled with green nickel
oxide, NiO ,, and in the other set with ferrous oxide,
Feo . These oxides are mixed with graphite to
render the mass porous and conductive. The nickel
oxide and iron oxide plates are interleaved and
separated by ebɔnite rods, the whole mass of 28
plates being exceedingly compact and close. The
liquid in the cell is a 20-per -cent, solution of caustic
potash. The whole cell, when complete , weighs
just under 18 lbs. The cell is charged in the usual
way by a dynamo, and when fully charged its elec
tromotive force is between 1-3 and 14 volts.
The chemical action during the charge appears to
consist in the reduction of the ferrous oxide to the
condition of spongy iron and the peroxidation of
the nickel if already reduced. In the process of
discharge the spongy iron is oxidised and the
nickelic oxide, Ni02, reduced to nickellous oxide,
Nio . The caustic potash solution merely acts as
a conducting electrolyte, and transfers oxygen
from one plate to the other. Hence its density does
not alter during charge and discharge, and there is
no need to do anything to the liquid except to add
a little distilled water occasionally to make up for
evaporation . The cell has an extraordinary power
of taking up electric energy. The above -described
cell is nominally a 30 to 50 -ampere cell, but there is
no obstacle to charging it with 100 to 200 amperes
in a proportionately shorter time. In the same
manner the cell has an astonishing power of giving
out electric current after charge. The writer has
taken from the above -described cell currents vary
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ing from 380 amperes to 180 amperes without in
flicting any permanent damage to the cell. The
electrical capacity of the cell in question is, accord
ing to the tests made by the writer, about 170
ampere hours, when the discharge current is 30
amperes, and the corresponding energy capacity is
210 watt -hours per pound of completely charged
cell, and is an exceedingly good value.
The cell, however, when discharged at 93.5
amperes was found to have an ampere-hour capacity
of 15347 and a watt -hour capacity of 1784, these
values being respectively 90 per cent, and 85 per
cent. of the values for a 30 -ampere discharge.
Hence the cell shows itself to be capable of giving
current discharges of very high value for its size
and weight, and the power to be fully charged and
fully discharged at a one-hour rate with exceed
ingly good efficiencies. The questions that then
arise are whether the above-named powers are pur
chased at the expense of life. In a recent paper
read before the Institution of Electrical Engineers,
Mr. W.Hibbert has described his experiments with
a 38 -cell battery mounted on an automobile , and
the tests to which he subjected the cell by prolonged
practical trials when driving an electric car in all
weathers and on all sorts of roads are strong con
firmation of the claims which have been made for
the cell. Practical experience has shown that with
lead cells, when used for motor -car driving, the
positive plates require renewal after running the
cars about 1,500 miles , and the whole battery when
about 3,000 miles have been run off. Long before
these renewals , however, the cells require washing
out to remove lead oxide mud , and the constant
“ topping up ” with acid and the loss of charge on
standing necessitates much skilled labour in the
case of the lead cell. Mr. Edison, however, is now
confident that with his present improved battery
these difficulties will be largely , if not entirely,
overcome.
It is obvious that the electric motor car driven
by storage cells is the ideal vehicle for town traffic,
Its noiselessness, cleanliness , absence of smell, and
simplicity, render it the beau ideal of a carriage for
city use. But if such a carriage is to come into
extensive use , it must be capable of being fully
charged in an hour, or atmost in two hours. If put
on the circuits at 7 a.m., it must be ready to take
its owner out at 9 a.m. or 10 a.m., and be charged
for the day's work . To do this , however , the first
essential is that the battery shall be able to take up
charge and give out current far in excess of its
normal working current without damage. Although
great improvements have been made of late years
in lead cells , the maintenance expenses when used
for traction work have been hitherto found very
heavy.
There seems good evidence, however, that Mr.
Edison has made an important advance in storage
battery construction , and that his nickel-iron cell
is destined to be a valuable addition to the resources
of the electrical engineer. It seems perfectly clear
from the experiments already made with it that the
local action in the cell is exceedingly small, if any,
and that the construction of the cell will not easily
permit loss of capacity to occur through themechani
cal removal of the active material from the plates
by shocks or vibrations. Taking the cell even as
we find it at present, we can by its aid store up in
124 of these cells, occupying a space of 17 cubic
feet, energy equal to 35 horse -power hours. Hence

September 22 , 1994 .

The Model Engineer and Electrician .

275

20 tons of these cells, occupying a space of 340
A 34 - in . Scale Model Goods
cubic feet, would be capable of giving out nearly
700 horse-power during the hour, and would suffice,
Wagon .
in conjunction with suitable motors, to drive an
ordinary express train from London to Brighton
By S. Milton .
under one hour. In considering the useful elec
trical capacity and discharge , we cannot, however,
neglect the questions of relative cost and of the
interested miałemr
Andrew's article in
in Mr..mandelewakarticle
in much
July
BE interested
life of the cell ; but exact data on these points are
7th issue of The MODEL ENGINEER , I send
you photograph of a t-in . scale wagon I made a few
not yet fully at disposal. In the invention of this
weeks ago at a very slight cost, thinking that if
battery, Mr. Edison has proceeded on scientific and
you feel disposed to reproduce it, with the following
practical lines. There are only seven ordinary
brief description , it would enable other amateurs
metals of which the oxides are not soluble in a
to build a similar structure . The idea was to build
20 -per-cent. solution of caustic potash , and of
it as cheaply and as easily as possible , and not to run
these only two, namely , the oxides of iron and nickel,
away from the real thing regarding general appear
are sufficiently abundant or cheap to form the in
ance , The patterns were made in mahogany, var
gredients of a commercial secondary cell. The
advantages gained by the use of an alkaline solu
nished , and cast in plumber's metal ; this is easily
tion in place of the usual dilute
sulphuric acid are very great. Iron
and nickel and nickel-plated steel
are quite unacted upon by solutions
of caustic potash . In fact, polished
iron will keep bright for years if
immersed in dilute potash . Hence
a great advantage is secured in the
use of this latter as an electrolyte ,
since thin steel containing vessels
can be used instead of the ebonite
or celluloid - lined teak boxes or glass
cells necessary when dilute sulph
uric acid is used . Also the corrosion
of terminals or > alternative necessity
for “ burning
together the lugs
of lead plate are removed . Whilst
experience shows that no new in
vention is free from its own char
acteristic defects, it appears clear,
SK
however, that the Edison nickel
iron cell has a marked superiority
in some respects over existing
forms of Secondary cell. The low
voltage relatively to the lead cell
has been asserted to be a disadvan
MR. S. Milton's X -IN . SCALE MODEL Goods WAGON .
tage, but for traction purposes this,
however, is not any real draw
melted over the kitchen fire, and makes fairly good
back , as the motor can always be adapted to
castings. Thebuffers and axle guides (with boxes and
any voltage. The realbasis of comparison between
springs cast on ) are dummies ; likewise the chairs,
various forms of cell is not easy to define. We have
The under
which are cast solid with the rails.
the various factors of life, bulk , cost, ampere-hour
framing is of hardwood glued and nailed ; thebody
capacity, watt -hour capacity - each of the last two
is 3 -ply fretwood . This is just the thing for making
reckoned in terms of battery bulk or battery weight
the body, as it does not split when having the angle
-also maximum charge and discharge currents per
plates riveted on . The rivets in my case are small,
square foot of plate surface. These factors have
round -headed brass nails called escutcheon pins.
different relative importance in the various uses to
The wagon was finished as follows :-Under - framing,
which the secondary cell can be applied . In this
black ; body, light mahogany ; and metal parts
matter, therefore, as in the comparisons of engines,
silver enamel; and it looks very well indeed . All the
dynamos and lamps, it is impossible to apply the
work was done on the kitchen table with the aid of
word " best " in any general sense. One type of
a 3 -in . Holmes lathe, and cost me about is . 6d. The
cell will continue to be best for one purpose , and
metal for castings was obtained by melting off old
another for another purpose, but none of them will
metal joints from lead pipes, & c .; and I think if any
combine every possible advantage with entire
reader of THE MODEL ENGINEER takes the trouble
absence of every possible drawback.-- The Ilius
to make a similar wagon he will feel repaid by its
trated Scientific News.
appearance when finished .

ARMOURING.— A new system ofarmouring is being
introduced in the German cruiser Roon . The
armour is being made in long vertical plates, which,
it is considered , can be put on far more quickly than
the smaller plates hitherto used .

COKE OVENS AND THEIR HISTORY , - We have re
ceived from Mr. Paul J. Mallmann , of 114-16 ,
Victoria Street, Westminster , S.W., a copy of his
paper on “ Coke Ovens and their History ," re
printed in book form , with numerous illustrations.
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Notes

on

Locomotive
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Practice .

By Chas. S.LAKE .
(Continued from page 206.)
LANCASHIRE AHD YORKSHIRE LOCOMOTIVES.
Mechanical Engineer to the L. & Y.R., to become
General Manager of that line ; and at the time of
their introduction these locomotives attracted a
locomotives possessed by a failway company
A
are illustrated herewith, the photographs in
great deal of attention on account of their large
this case showing two Lancashire and Yorkshire
proportions, representing, as they do, the maximum

ROBIN

Fig . 8.– NARROW GAUGE LOCOMOTIVE , HORWICH WORKS, LANCASHIRE AND YORKSHIRE RAILWAY.
Railway engines, one being of the Atlantic type
express passenger series, and the other a diminutive
saddle - tank engine, used for hauling trucks loaded
with material, & c., about the narrow gauge tracks
at Horwich Works The Atlantic type express
engine is one of a number built to the designs of
Mr. J. A. F. Aspinall, M.Inst.C.E., shortly before
that gentleman relinquished the post of Chief

over -all dimensions which it is practicable to em
ploy under the British loading gauge.
Although it cannot be said that these engines
were the first “ Atlantics ” to be used upon an
English railway — Mr. Ivatt having introduced such
engines upon the Great Northern at a date prior
to the appearance of Mr. Aspinall's first locomotive
of that type — the fact remains that they were, and
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still are, the only 4-4-2 type simple locomotive
having inside cylinders, so far as this country is con
cerned. The boiler is of large proportions , and it is
pitched with its centre line 8 ft. 11 ins. above rail
level. The forward tube plate is recessed back into
the boiler barrel, so that an extended smokebox
is provided without entailing the unsightliness
usually associated with this feature of locomotive
construction . Three of the engines of this class
are provided with superheaters, placed in the
smokebox, but the engine illustrated (No. 1406 )
is evidently not one of the number so fitted , other
wise it would be possible to distinguish from the
photograph the “ ash shoo :,” which in the super
heated locomotives is plainly seen close to the back
plate of the smokebox proper . The cylinders,
which are steam - jacketed, have a diameter of 19
ins. and a piston stroke of 26 ins. The coupled
wheels are 7 ft. 3 ins. diameter , and bogie wheels
3 ft. fin ., whilst the trailing wheels are 3 ft . 7 ins.
in diameter . The boiler diameter (outside smallest
ring ) is 4 ft. 10 ins., and the length of barrel 17 ft.
of ins. The boiler pressure is 175 lbs. per sq . in .,
and total heating surface 2,052.8 sq. ft. ; the grate
area is 26.05 sq . ft . The engine and tender, in
working order complete , weigh 89 tons 8 cwt. I qr.,
which appears very little for such a large engine,
but it must be remembered that the tender is a
light one and weighs loaded only a little over
304 tons.
In the first engine of the series, No. 1400, the cab
side sheets were cut down much lower at the rear
of the number plate ; but in the later engines this
has been altered , and is now as shown in the illus
tration of No. 1406 , whilst No. 1400 has been
treated in similar manner.
It will be noticed that double elliptical springs
are used for the coupled wheels, and also for those
of the tender. This practice has been discon
tinued in the latest L. & Y. engines, and finds
little favour elsewhere . The narrow -gauge engine
" Robin
is employed for light work in and about
Horwich shops, as before stated . The general
features of the design may be easily followed from
the illustration , and it will be noticed that the safety
valves and whistle are mounted upon the top of
the large dome provided , whilst the steam -pressure
gauge is secured to the rear of it on a flange pro
vided for the purpose . The reversing rod and
lever are arranged on the left-hand side of the
boiler. The saddle tank is apparently supple .
mented by additional tanks under the footplate ,
pipes connecting the two. Both of the locomotives
illustrated were built at Horwich Works,
( To be continued .)

TELEPHONE SERVICE . — Telephonic com
New
munication is now practicable between Manchester
and the more important towns in the North of
France. The fee is 8s. for three minutes,
SWELLING OF IRON. — Experiments with cast iron
have shown that repeatedly heating and cooling
without access of air increases the size without
affecting the weight. A bar an inch square and a
foot long was lengthened | in . by heating and cool
ing thirty -five times. The only chemical changewas
the conversion of the carbon to the graphitic form .
Under similar treatment, wrought iron , soft steel,
and tool steel showed a possible slight contraction .
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and Maintenance of Electric Motors for Factory
Work , “ Water tube Boiler Trials," ' The Separa
The
tion of Grease from Boiler Feed -water,”
Effect of Design on Methods of Construction ."
RECORD OF TRANSACTIONS OF THE JUNIOR INSTI
ADVANCED HAND CAMERA Work AND FOCAL
TUTION OF ENGINEERS ; Vol. XIII. London :
Percival Marshall & Co. Price ios. 6d .
PLANE PHOTOGRAPHY.
By Walter Kilbey .
London : Dawbarn & Ward , Ltd. Price Is.
This volume, containing the proceedings of this
net (cloth 2s , net) ; postage 2d . extra .
Institution , gives healthy evidence of its activity
We can recommend this
interesting, well-written and
well-illustrated little book
to all workers of the hand
camera. It comprises
ninety -six pages of matter
and several plates on art
paper of examples of “ high
speed ” photography.
PHOTOGRAPHIC REFERENCE
Book (second edition ,
revised and enlarged ).
din.
London : Iliffe & Sons,
Ltd. Price is. 6d . net ;
postage, 3d .
Those who practise photo
graphy in any shape or
form , and to any degree ,
are always in need of some
means of reference whereby
they may make sure that
Maphole
they are using the right
proportions of chemicals, or
Steam trap
may easily find concise in
formation on the various
photographic processes. This
book
contains some 336
Asl llopper
closely -printed pages , with
several illustrations, and an
eight-page index, and al.
together is a very complete
photographic cyclopædia .
Steam trap
PHOTOGRAPHY IN COLOURS .
By R. Child Bayley,
F.R.P.S. London : Iliffe
Main Steam Pipe
and Sons.
Price IS .
net ; postage 2d .
extra .
Main Steam Pipe
The second edition of this
Steam from Jackets to Tujector
a
useful
very
work is
addition to the literature
Main Steam Pipe
of photography, and dis
cusses in the opening
chapters the principles of
Steam through Coil to Jackets
the subject - nature of
Brake Ejector Exhaust
colour and the undulatory
theory of light, following
Main Sleum Pipe
on with details of the
various processes of photo
sin steam Pipe
graphy in colour, much of
which matter is new . The
Fig . 10.-- ARRANGEMENT OF SUPERHEATER, L.Y.R. LOCOMOTIVE .
production of three
colour lantern slides and
( From the Engineering Magazine.)
photo - mechanical prints
also forms part of this interesting little volume.
during the past year. The general scope of the
papersmay be roughly gauged from the following list
of their titles : - " The Planimeter Explained Simply
TURBINE TORPEDO Bo4T. - A new type of French
atics," " A New Automatic Buffer
without Mathem
torpedo boatwith turbines was launched at Bordeaux
3
quite recently . She is fitted with three propeller
Coupling," Modern Marine Boilers - a Considera
shafts with two screws on each . Her engines are
tion of the Relative Advantages of Various Types,"
“ The Calorimetry of Gaseous Fuels,” “ The Use
2,000_h .-p ., and her speed is expected to be 26 -knots.
the Bookshelf.
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Railway Train Mileage:

Simple Model Horizontal
Engine.

By G. VAN DYKE,
"HE photographs reproduced herewith illustrate
THE
a simple model horizontal engine that I have
recently finished . Not having the facilities
for planing the ordinary parallel guide bars, I used
those as shown in the photographs, which consist
of pieces of silver steel rod mounted on four cast
brass standards of an L section . I made all the
patterns except those for the flywheel and cylinder ,
which I bought ready cast . The base is a hollow
iron casting, the top being filed off true to a surface
plate , instead of being planed in the usual way.

THE
aggregate
by trains
upon twenty
one
English ,distancerun
Irish , and Welsh
railways
in the
first half of this year compared as follows with that
run in the corresponding period of 1903 :
Miles, 1904 .
System .
Miles , 1903 .
628,423
652,048
Central London
620,512
City & South London ::
589,401
Great Central
6,841,415
7,167,266
Great Eastern
10,387,555
10,042,162
Great Northern
10,652,850
10,617,148
Great Northern ( Ireland )
1,763,222
1,705,847
Great Southern & Western (Ire
land)
2,691,653
2,890,606
Great Western
22,686,586
22,575,766
Lancashire & Yorkshire
8,294,996
8,579,888
London , Brighton & S. Coast
5,283,373
5,220,510
London , Tilbury & Southend
695,930
757,146
22,078,319
London & North-Western
21,747,813

MR. G. VAN DYKE'S SIMPLE MODEL HORIZONTAL ENGINE,

I

The connecting-rod was built up of steel rod and
brass, the crankpin end being split for taking up
wear.
The eccentric is of the ordinary slip pattern ,
and works very well, both backwards and forwards.
The disc crank was a piece of cast iron plate, from
a kitchen range, and was turned up true, after
being secured to the shaft.
With a small horizontal boiler, 8 ins. by 3 ins.,
I can get about 700 or 800 r.p.m. out of the engine,
so that there is very little friction to overcome.
All the turning was done on a “ Holmes " lathe,
which was quite accurate enough for such work .
may mention that the cylinder was not bored out,
but was cut (or reamed) out with an old file, the
sides of which were ground parallel. This method
gave a very good and accurate result.

London & South -Western
8,803,572
9,032,976
Metropolitan
1,715,543
1,598,058
Metropolitan District
770,292
651,262
-Midland
22,455,344
21,825,347
Midland Great Western (Ireland ) 1,293,758
, 274,748
North -Eastern
13.303,681
13,784,036
North Staffordshire
1,190,278
1,202,437
South - Eastern & Chatham
7,073,604
7,332,750
Taff Vale
1,960,339
2,040,699
The aggregate distance run in the first half of this
year comes out at 151,143,531 miles, as compared
with 151,335,628 miles in the corresponding period
of 1903. It will be observed that the Great
Northern , the Lancashire & Yorkshire, the London
& North -Western , the Midland, and the North
Eastern Railway Companies have all reduced their
train mileage this year, the reduction in the cases
of the Midland and the North -Eastern Railways
being very considerable.
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A Model Sailing

Yacht.

By WM . B. HART.
HE principal dimensions of this model are :
THEExtreme length, 33 ins. ; beam , 8t ins. ;
draught, 7 ins. ; L.W.L., 24 ins. ; sail area,
about 1,100 sq. ins. The hull is made of fourteen
thicknesses of brown paper glued over a solid
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brass wire was driven on upwards from outside, in a
similar manner to a barrel end and hoops (see Fig .
1 ). The hatchway is made tight by means of a
sliding catch and a rubber ring (see Fig . 2 ).
The fins are of brass , and were pushed through
the hull from below . They have a flange which
fits the outside of the boat soldered to them ;
another wooden flange was placed on from inside
the boat and held in place by hard wood keys.

MR. W. B. HART'S MODEL SAILING YACHT.

wooden mould ; after thoroughly drying it was
filed up smooth, stopped and painted, and rubbed
down. In all, eighteen coats of paint were ap
plied and practically rubbed off again before a
satisfactory surface was obtained. The deck was
not bent, but cut from the solid from a plank
14 ins. thick ; as finished, it is in , thick at the ends
and | in . thick in the centre. The deck was fitted
inside the hull, and an endless band of half-round

Sheet rubber was used to make the joints water
tight (see Fig . 3 ).
The projection of the fin through the hull is held
in place against a bulkhead. Two wooden blocks
are secured to the bulkhead, the fin coming between
them , a pin holding all together (see Fig . 4 ).
The deck is screwed to the bulkheads (of which
there are two - one for each fin ), the idea aimed at
being to have a frame, as it were, consisting of the
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the withdrawal of the carbonic acid . It has been
found , however, that the phenomenon is not due to
this cause, but to the establishment of conditions in
which the production of hydrogen peroxide is
inhibited . When highly purified iron , containing
mere traces of impurity , is left in contact with dry
gases (oxygen , carbon aioxide, mixtures of oxygen
and carbon dioxide), rusting does not take place .
In the presence of the same gases and water vapour
no rusting occurs so long as a constant temperature
(34 ° in the actual experiments) is maintained ; but
if the temperature is allowed to fluctuate, liquid

deck , bulkheads, fins and bulb keel, the paper hull
merely keeping the water out, so that should, by
any chance, the hull get sodden , no strains should
be thrown on it. For this yeason - stiffness --the
bulb keel is of gunmetal, in two halves. The spars are
of yellow pine, except topsail yard, which is hickory ,
and were all cleft to get a straight grain ; all the spars
are ferruled , and were given two coats of varnish .
The rigging is spliced , no knots being used . The
sails are made of Bassett- Lowke's sail cloth , and
were cut and hemmed on a Wheeler and Wilson
machine by myself, the hemming being done under
Rubber ring

Deck

Deck

FIG . I.
Deck

METHOD OF

Luq

Sliding colch
FIXING
Hull

Wire
hoop

THE DECK .

Rubber ring
Wooden
blocks

r

Lug

Pins

'Sliding colch

FIG . 4. -ARRANGEMENT OF HOLDING
FIN IN THE HUIL .

Fig . 2. - SECTION AND PLAN OF HATCHWAY ,

Fin

Wooden keys
Wooden flange
or washer

Rubbor

Washer or flange

Wooden keys

Rubber
Hull

KET

-

Bross flange

Rubber

Hull

Bross flonge
Fin

Fin

Fig . 31 - SIDE VIEW AND SECTION THROUGH Fin .
DETAILS OF MR . W. B. HART'S MODEL SAILING YACHT.
very strict domestic supervision . Cord was after.
water condenses on the surface of the iron and rust
wards sewn round the edges to prevent stretching.
is produced. It is thus shown that pure iron is not
The topmast and topsail can be removed , and
oxidised in presence of gases and water vapour
only, but that the presence of liquid water is neces
a short end put in its place to give a finish .
The boat has been sailed , and I find she far ex
sary for rusting to take place. In another series
of experiments pieces of iron were left in contact
ceedsmy expectations in every respect.
with water saturated with a particular gas and
with an atmosphere of the sanie gas above the
solution .
When hydrogen , carbon dioxide or
The Rusting of Iron .
nitrogen which had been carefully freed from
R. DUNSTAN publishes a summary of
oxygen was employed , rusting did not occur, but if
W. Ithe present results
oxygen or a mixture of oxygen and carbon dioxide
of an unfinished in
was used oxidation took place . From these results,
quiry into the reactions involved in the rust
it is evident that for the formation of rust both
ing of iron . While both liquid water and oxy
gen are necesary for the formation of rust, the
oxygen and liquid water are required .
In the
presence of carbonic acid is not essential, although
experiments in which a mixture of oxygen and
it may accelerate the action .
The well -known
carbon dioxide was used , the results observed
effect of alkalies and alkaline salts in preventing
indicated that in this case a secondary action pro
oxidation of iron has been hitherto attributed to
ceeds simultaneously. - Proc. Chem . Soc.
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Practical Letters from
Readers .

our

[ The Editor invites readers to make use of this column for the full
discussion of matters of practical and mutual interest. Letters
may be signed with a nom -de-plume if desired, but the full
name and address of the sender must invariably be attached ,
though not necessarily intended for publication .]
A Simple Electric Night-Light.
TO THE EDITOR OF The Model Engineer.
DEAR SIR ,-I thought this description of a night
light which I have made might interest some of
your readers. The first thing I did was to get an
electric bell base with the cover on. Then I got
one of the little lamps used for pocket lamps. I
bored a hole in the centre of the bell cover so that
I could screw the lamp in . To make the connection
(2 )Wires to
bolterys

10

Lomp

Lamp

Bross
strie

Cover

Wire
round
lamp

Push'
A SIMPLE ELECTRIC Night-Light.
I laid a strip of brass, about 1 in . wide, along the
inside of the cover , so that when the lamp was
screwed in , the end would just touch the brass .
This brass I connected with one terminal of the
battery , then I wrapped a piece of bared wire
round the lamp, as shown, and then to battery .
Where the gong of the bell should be I have fitted
a push . I think the drawing will explain itself.
-Yours faithfully ,
Wallsend -on - Tyne.
D. C. FIELDING .
Improvements in Small Model Locomotives
TO THE EDITOR OF The Model Engineer .
DEAR SIR , -- I should be greatly obliged if you
would allow me a little space in your excellent
paper to air a few grievances re small gauge loco
motives.
Having run a 14-in . gauge line during the past
five years on a permanent track with three steam
and one clockwork engine, a vast number of im
provements have come under my notice which , had
they been put in when the engines were in the
maker's hands, would have added very considerably
to their efficiency, but which , when you have bought
the engine, is found to be very tricky work ,owing to
the small size of the engines in question .
If the more prominent defects enumerated below
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were brought to the notice of the manufacturers
through the medium of THE MODEL ENGINEER , I
feel sure it would have the desired effect.
( 1 ) These small engines might very well be con
structed with at least one water-tube, which would
to a great degree obviate the engines “ sticking
for want of steam , a thing that very often happens,
unless the lamp-wicks are pulled out very high ,
which , of course , means flame half way up the side
of the boiler, thereby blistering the paint and
making the engine too hot to manipulate with
safety .
( 2 ) All boilers should be fitted with at least one
test tap ; this also allows of the boiler being emptied
without having to hold the locomotive upside
down .
( 3 ) The exhaust steam should be taken up the
chimney, otherwise the drip from the condensed
steam all goes on to the line and makes it very
greasy .
(4 ) A better form of coupling is required ; those
now fitted do not allow of sufficient play laterally,
and almost always they get stuck when it is necessary
to uncouple in a hurry.
(5 ) Engines should in all cases be provided with
a bogie, or in the case of four-wheeled locomotives,
with a radial axle leading.* Not enough play is
allowed at present, which means frequent derail
ments, in spite of check rails and super -elevation
on the curves .
(6 ) The treads of the driving wheels might be cut
deeper as in some cases the driving wheels hardly
bear on the rails at all owing to the very sharp angle
of the tread on the rails ; this necessitates re-turning
the wheels again in the lathe.
With reference to item No. 2 , this alteration
could easily be done when the boiler is under con
struction , but is almost impossible afterwards owing
to the extreme narrowness of the frames, unless the
steam pipes are disconnected and the boiler taken
off the frames. — Yours truly .
RALPH D. SKELTON .
South Norwood.
A Design for a Powerful Model Locomotive .
TO THE EDITOR OF The Model Engineer.
DEAR Sır , -- Enclosed I send a design for a power
ful 4 -in . scale model locomotive, which may be of
interest to your readers. It is of rather abnormal
dimensions, and may be considered somewhat of a
monstrosity , as it reaches the extreme of the
English loading gauge . The boiler barrel is actually
5 ins. in diameter, and the heating surface is no
less than 472 sq . ins. ! It is possible to get in
eighteen brass tubes į in . in diameter , and two of
jin . diameter . The fuel suggested is charcoal, or
a spray burner. As the chimney is only
in , in
height, it must be extenced within the smokebox ,
and petticoat tubes added . The firebox is extended
2 in . within the cab , and has a total outside length
of 7 } ins.
The following are the chief particulars :-Boiler
barrel diameter , 5 ins. ; distance between tubə
plates, 12 ins. ; outer firebox, 7 } ins. by 3 ins. ;
inner firebox , 64 ins. long by 2 15-16th ins. wide by
4 } ins. high ; height of firebox crown above centre
* A radialaxle -box to one pair of wheels of a four
wheeled locomotive or other railway vehicle is not
practicable under ordinary circumstances. - ED .
M.E. & E.
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line of boiler, } in . ; grate area , 15 6 sq. ins. ; height
of boiler centre above rails , 7 } ins. ; heating sur
face (1 ) tubes, 367 sq. ins., ( 2 ) firebox, 105 sq. ins. ;
total, 472 sq. in . ; bogie wheels, diameter, 2 ins. ;
cylinders , 1 3-16th in . by if ins. ; working pressure,
65 lbs. per sq. in.; distance between frames, 3 1-16th
ins. Extended smokebox ; hairpin superheater ;
Stroudley regulator : Stephenson link -motion .
I should be thankful for any friendly criticism in
“ Practical Letters ” column . The tractive force
of above is about 30 lbs. - Yours faithfully ,
Brighton .
JOHN Case .
(We invite our readers' criticism of the design put
forward by our correspond.nt. - ED . M.E. & E.]

able grade, and the run of 171 miles is often accom
plished in 22 } minutes, the highest speed attained
being about 55 to 65 miles per hour : but at Wat
ford , the first stop, there is very frequently great
loss of time in getting away, even under good weather
conditions, and with the ordinarily light train .
This nullifies anything in the way of good running.
The other day seven minutes were lost in start
ing, and this is what happened. The " right away
signal was given , and the driver attempted to get
along, but the high-pressure wheels slipped , and
the receiver became choked , the release valve
blowing off with a loud “ pop " and clouds of steam .
Then there was a deadlock , and the driver reversed ,
The engine went backwards all right for a few yards.
and the driver, putting it into forward gear , had
another try . Now , owing to the movement of the
engine backwards, the low -pressure valve gear,
which consists of the " slip " eccentric dear to model
locomotive builders, became reversed , and the high
pressure wheels slipping at this attempt, the
engine did not move onwards sufficient to reverse
the low -pressure gear. The receiver pressure at

"
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L. & N.W.R. Compound Locomotives.
TO THE EDITOR OF The Model Engineer .
DEAR SIR , -As an observer of locomotives and
locomotive practice, and as a daily traveller on the
London and North -Western Railway, may I add
a few notes, in answer to Mr. Southern's letter , on
the L. & N.W.R. compounds ?

283

22 spokes

4 % diam

k

5th

556

A DesiGN FOR A POWERFUL
Mr. Webb's praiseworthy work in connection
with locomotive development is too well known
to need detailed description , but I am of opinion
that he made several serious mistakes in the details
of the systems he adopted .
Take, for instance, the first type (the experimental
Mallet compound not being considered ), with the
two high -pressure cylinders outside working on to
the rear driving wheels, and the single low - pressure
cylinder between the frames connected to the for
ward independent drivers . This idea of dispensing
with the coupling -rods looks very well on paper ,
and in practice must save a good deal in repairs ;
but whatever is gained , the engines cannot be con
sidered any better than an ordinary two- cylinder
s, such as those of
ed
e, with coupl
engin
simpl
the
“ eCharl
on the
es Dick
same railway ,
ens " typewheel
which, I may venture to say, are at this date more
used on the fast trains than the compounds of the
“ Experiment ” and “ City of Carlisle" classes. In one
respect, the compounds are much inferior, and that
is in thematter ofstarting. My evening train home
is generally engined by the most recent class of
three-cylinder Webb compound (“ Greater Britain "
class), commonly called “ Long -backs." As a
rule , there is not much trouble in starting from
Euston , as I understand the station is on a favour

22 diam
10 spokes.
53"

-27

*

2%

-IN . SCALE MODEL LOCOMOTIVE .
this juncture being high , and the low -pressure
crank being in a favourable position , the low
pressure wheels also slipped , but in the reverse
direction , once or twice this occurring at the same
time as the high-pressure wheels were endeavour
ing to drive the engine on its outward journey .
Excellent progress - one set of wheels going
one way, and the other in the opposite direc
tion !! After another reversal, and a little more
slipping and more clouds of steam , the frain having
fallen back fifty or sixty yards, the driver was able
This is a specimen
to get his engine on the “ go.'
of the Webb three-cylinder compounds . In my
opinion , it is a fault that could have been prevented
by coupling the wheels , and should have been
remedied ten years ago .
Coming to the four-cylinder engines, these loco
motives, of course, were an improvement on the
classes
and Greater Britain
“ Jeanie Deans
(the best of the three-cylinder type). This, I
think , was due not to the arrangement of com
pounding, but to the use of coupled wheels, a more
powerful boiler, and to the engines being better
balanced and having a more even turning move
ment.
However , these engines with the original valve
Precursor "
gear, cannot compare with the
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to what would be the best class of engine to employ to drive,
as
same . Would a petrolmotor car engine do, or would you advise
a gas engine, and what size engine would be required for same ?
We advise an ordinary gas engine; if you use a petrol motor
car engine it should be of a pattern having a water- cooled cylinder.
Whatever kind of engine you adopt it should give, at least, 2 b.h.-p.
if you intend to get anything like full output from your dynamo.
We have presumed that you intend to drive by belt ; the engine
should have heavy flywheel and run at a fairly high speed.
[12,283) Solenoid to Exert a Pull of about 1 lb. W. M.
(Belfast) writes : I am constructing a machine for which I require
working power to give a pull about in . in length against a spring
or springs, the resistance of which I estimate at 1 lb. The solenoid
described in No. 50 , June ist, 1901, is very suitable, and I would
feel obliged if you would let me have reply to enclosed query, viz .,.

MUTIC

simples, and to Mr. Whale is due the praise for
obtaining the full advantages of the compound
system employed in these engines. The
Alfred
the Great ” class, with the separate valve gears
for high and low -pressure cylinders , are, I believe,
doing as good work as the " Precursors."
It stands to reason that the low -pressure cylinders
should be worked with a later cut-off and later com
pression than the high -pressure cylinders; and that
is what can be done with the gear Mr. Whale has
lately fitted . With the old arrangement, especially
where there was any lost motion in the rocker and
connections, the reverse happened , and the engines
gained a bad reputation as regards their ability to
run . One other point : Mr. Whale's engines are
much better as regards spark throwing, which ,
owing to the small smokeboxes , small boilers, and
heavy loads, has been one of the failings of Mr.
Webb's otherwise very fine locomotives. - Yours
“ LOCOMOT E."
faithfully,
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Queries and Replies .
(Attention is especially directed to the host condition given belora
and no notice will be taken ol Queries not complying with the
directions therein stated . Letters containing (rueries must be
marked on the top left-hand corner of the envelope " Query
Department." No other matters out those relating to the Queries
should be enclosed in the same envelope.
Queries on subjects within the scope of this journal are replied to
by post under the following conditions:41) Queries dealing
with distinct subiects should be written on different slips, on
one side of the paper only, and the sender's nameMUST be in
scribed on the back. ( 2) Queries should be accompanied
wherever possible, with fully dimensioned sketches, and corre
spondents are recommended to keep a copy of their Queries for
reference ( 3 ) A stamped addressed envelope (not post-card )
should invariably be enclosed . (4. Queries will be answered
as early as possible after receipt. but an interval of a few days
musi usually elapse before the Reply can be forwarded . (5 )
Correspondents who require an answer inserted in this column
should understand that some weeks must elapse before the
Reply can be published . The insertion of Replies in this column
cannot he guaranteed . (6 ) All Queries should be addressed to
The Editor, THE MODEL ENGINEER, 26—29. Poppins Court
Fleet Street, London , E.C.)
Thefollowing are selected from the Queries which have been replied
to recently: (12,506 ) Accumulator Charging . L. R. (Gomshall) writes :
I should be much obliged if you would answer the following ques.
tions :- I have a cynamo fitted with drum armature that is
guaranteed to give 10 volts 4 amps. at 3,000 revolutions. (1 ) Could
I charge two 2-volt (1) hours each ) accumulators, also a 4 volt
15 hours) one together ? If so, how should I connect ? ( 2 )
Should I want any resistance , if I wanted to charge the 4 -volt one
alone ? If so , would a lamp do, and what voltage ? (3) How long
would it take to charge the three accumulators ?
( 1) Yes, the cells should be all connected in series with each
other, the positive of one cell to the negative of the next ; the
positive of the dynamo to the positive of the end cell, and the
negative of dynamo to the negative of the other end cell. You will
have to charge at a rate of current to suit the small cells , so that
the larger cells will require a much longer time to charge than if
they were charged alone ; and the small cells will be fully charge 1
in their normal time. You can remove the small cells when char ed
if desirable, and increase the current to finish charging the large
cells more quickly . (2) You may not require a resistance, but if
so the value of it will depend entirely upon the charging rates of
current for the different cells as given by the makers. A lamp or
several lamps in parallel can be used , or wire , according to con
venience. (3) We cannot say , as you do not state the capacity
of the various cells in ampere hours ; you only mention hours.
Roughly speaking, all cells take about six or seven hours to charge
if they have been nearly exhausted, and if the charging current is
near the maximum which the cell will take. It is not good for a
cell to completely exhaust it ; the best practice is to endeavour
to keep the cells as fully charged as possible, filling them up as soon
as possible after use , even if only a very small amount of charge
has been used. You will find a great deal of information on the
subject in our sixpenny handbook “ Small Accumulators." If a
cell becomes very hot during charging it is a sign that the current
flow ng is too great.
(12,505] Engine for Driving Dynamo. S. C. (East Ham )
writes : I am making a 1,000-Watt dynamo. I want your advice

Query * /2283
SECTION OF SOLENOID .
what size of wire and what quantity should be used in constructing
No. 4 solenoid ( see June 1st, 1901), and what battery would be
suitable to give a pull | in . in length against a resistance of about
1 lb. ? The work would not be constant, so I propose to use cell
similar to that used for bells. I have spoiled bobbins from electric
lamps it in . diameter. Would these be large enough ?
You must be prepared to do some experimenting, and may find
it necessary to make alterations in your magnet before you obtain
the result which you require. The accompanying sketch will give
the sizes for such a magnet as near as can be calculated under the
circumstances. The coil is to consist of about 3 lbs. No. 22 gauge
s.c.c. copper wire, battery fifteen vells of largest size, Leclanché
type, joined in series. By using more or less cells you can vary
the pull accordingly. The magnet is to be made of wrought iron
throughout ; also the plunger. You can use cast iron for the shell
and ends if you make them twice the thickness as for wrought iron .
The weight of the plunger has not been taken into account. You
will find it convenient to use a thin brass tube over the core to sup
port the coil and form a slide for the plunger. The ends of the
coil can be brought out through a slot in the shell
(12,422] Firing a Mode Single - Flue Boiler. W. B. K. ( Long
Ashton ) writes : I have a single-fue boiler (9 } ins. by 16 ins. high,
firebox 71 ins. diameter by 10 ins. high )which I have great difficulty
in firing. It takes about half an hour for the water to boil, and
another half an hour to get about 20 lbs. of steam , and then I
cannot keep it up. The central flue of the boiler is it ins., but the
chimney, which is 8 ft. long, is 2 } ins. diameter. I tried coal,
wood , & c., but without success. The engine I drive does not go
very fast ; it has a cylinder 27-in . strokeby 2-in . bore.
The boiler is too sma!! for the engine. It has only about 250 sq .
ins. of heating surface, and even if the draught is quickened by the
use of the exhaust steam in the chimney will not prove sufficient.
The latter course you have evidently not tried, and before you
make any further alterations we suggest that you cut the chimney
down to about i ft. 6 ins. in length , and near the bottom insert the
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exhaust pipe from the engine, turning it upwards in the centre of
the chimney. The orifice of nozzle should not be greater than in .
in diameter . The time it takes to raise steam is an indication that
the draught is not good. A blower should be fitted . To improve
the boiler, we would suggest that you screw at leasteight ; -in . field
tubes into the crown of the firebox in the manner described on
page 189 ofour issue of April 15, 1902.
(12,375) Model Caledonian Locomotive “ Dunalastair III "
N.B.) writes : I am building above engine, and with
A. S. (Ayr,
H.
to remarks in " The Model Locomotive " shall esteem
reference
to adopt
propose
Engine.in Ithe
1) shown
a favour.
enquiries
my
to
replies
Loco
Model
motion ( as
the modified design for link
motive," page 159. Does this involve any alterations in the
motion -plate casting ? If so, please specify, as the drawing on
page 159 does not give full details. I observe that Plate VII retains
the original design . (2 ) Engine. “ Model Locomotive," page 127 ,
recommends reducing the lap of valves . I presume this requires
no alteration of throw of eccentrics, & c. ? ( 3) Engine. “ Model
Locomotive," page 209, Fig. 276. Can the necessity for breaking
the joint, in order to adjust the tension of spring, be obviated by
the following arrangement (Fig. 2)? The alteration consists in screw
ing the pin at the lower end of the spring into the casting. Adjust
ment might be made by screwing the pin out of or into the casting,
first unhooking the spring. A check -nut could be placed as shown .
Are there any obvious objections to this plan ? (4) Tender. Rear
buffers. No instructions are given as to the details ofthese. From
the drawing (Plate VII) it will be seen that the centres of buffers
very nearly coincide with main frames, and the spring arrangement
shown in " Model Locomotive," page 88, Fig . 90, would appear to
be impossible . A rough sketch showing method of fixing buffers
to avoid fouling the angles fixing plank to frames, and the internal
arrangement of a buffer and the draw -hook to a fairly large scale
fexact scaling not necessary ) would very greatly oblige.
(1) No ; the drawing does not alter the design in any material
way, the exceptions being the fixing of straps to rods, shape of
forks, ribbing of sheaves, and the intermediate valve spindle
adjustment. The lap is also arranged to suit the original design
of cylinders, but the eccentric travel is increased to ensure sufficient
port opening. Note it is 7-16ths in . instead of in. If you reduce
the lap to , say, 3-64ths or 1-32nd, which we strongly recommend
if the model is intended to be put to work fairly often , you need
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this arrangement, as you know . a swivel joint is really necessary at
point X , otherwise the spring will be twisted. We think that the
hooking in and out of the spring would not preserve its original
length and strength , to say nothing of the " fiddling " nature of
the job. If you do not mind sacrificing the scale appearance, the
arrangement in Fig. 3 may be employed . Fig . 4 is anothermethod ,
although it is hardly practical in a scale Caledonian valve. After
Fig . 5 .
buffer plank

reduced head

angle

recessed

'slumpy“ buffer

Qy. N ° 12375.
ED
ring soldered on to head

-

FIG . 6 .
all said and done, for a working model the valve illustrated by
Fig . 282, page 212 , " Model Locomotive," is to be recommended.
The exterior can , of course, be modelled to scale exactly. (4) There
is just 3-32nds in . (neglecting the angles) between the centre line
of the buffers and the inside of the main frames which are 41 in
apart, so that if you bore the hole through the buffer- plate und
continue it through the angle also, you will be able to make the nut
clear. Ofcourse, the buffer centres may be 4t apart. The standard
is not absolute, varying from 5 ft. 8 ins. to 5 ft. 9 ins , and 4t- in .
centres are more common to existing models. As the C.R. buffers
are longer in the stock than the L.N.W R. detailed in Fig. 90 of the
“ Model Locomotive " book, you may be able to get over the diffi
culty as shown in Fig . 5. Fig . 6 herewith is another alterna
tive, but is more applicable to a " stumpy " buffer such as the
L.N.W.R. standard pattern .
(12,4451 Partial Failure of 200 -watt Dynamo. “ Diss4 ?
POINTED " writes : Can you tell me what is wrong with a dynamo
I have just come into possession of ? It is supposed to be 20 volts
10 amps. The armature is 3 ins. diameter and 41 ins. long ; the
field-magnets are also laminated . My 1 h.-p. gas engine can only
run it at 1,200 revolutions per minute, and at this speed I cannot
obtain the slightest spark . The machine runs as a motor (fron
another dynamo) at a terrible speed, but as a dynamo the only
way I can get current from it is to connect a 12 -volt accumulator
to the fields independently. I am greatly disappointed with it,
as I am very anxious for current. Do you think it would excite it
if I make a steel horseshoe magnet and place that on the top of
field magnet poles ?
Either you are not running at a high enough speed to generate
enough pressure to send a current round the field -uo Is, or the
field -coils are of too high a resistance to allow enough current to
flow . Provided there is sufficient residual magnetism to enable
the machine to build up , the dynam ) should run as a dynamy if
the above probable detects are made gool. Mike certain the
polarity of the fields is correct, a id , whilst current is flowing roun 1
the coils, give the magnets a series of sharp blowswith a hanmer.
This will help them to retain the magnetism better, Try a higher
spee1 ; 1,200 is probably not enough .
(12,428 ] Winding for 200 -watt Dynamo. F. S. (Manchester)
writes : I have a Kapp type set of dynamo castings, and am puzzled,
as regards the windings. I wish to get 20 volts 8 amps. out of it
for accumulator charging, to be driven from a 5t- in . diameter
pulley, 1,420 r.p.m .; armature 41 ins. long, 8 -slot drum
diameter 2 13-16ths. I should be glad if you can let me know type
the
quantity and gauge of wire I shall require for fields and armature
to get the above output.
Wind armature with No. 17 S.W.G. copper wire, and field -magnets
with about 7 lbs. No. 20 S.W.G. copper wire D.C.C. Armature
will take about it lbs. You may have to run at about 2,000 or
2,400 revolutions.
(12,511] Model Loco - Type Boiler. E. J. A. (Leytonstone )
writes : I have noted with interest in the issue of 25th

-nin

FIG . 3 .

FIG . 4 .

only alter the advance so that the sheaves stand as shown in
Fig . 1. As the angularity of the rods will slightly increase the lead,
over and above the theoretical amount, we should advise 1-32nd
in advance and say bare 3-64ths (i.e., I-20th in .) lap . With longer
rods, of say 6 ins., the lap and the advance should be about the same.
If, however, as there is likely to be owing to slight imperfections in
the fitting, any lostmotion , we should advise the latter in any case
and also f-in . eccentric travel. (2) See above reply . (3) If you adopt
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Then we think you will be able to reckon on adopting a 6 - ft. radius
as the minimum curve of your railway .
(10,832 ) PermanentNagpet Electro -Motor. T. H. (Stock
port) writes: I enclose a sketch of a permanentmagnet electro-motor,
which I intend making for use in an electric locomotive, gauge
If ins. I wish to use it for shunting, and to be powerful in starting ,
go at a moderate speed, and pull three or four trucks loaded, the
be taken
track having practically no ir clines. The current willperm
anent
from a central third rail . The reason I have adopted a
magnet motor is because I wish to reverse same anywhere and
easily . I shall be glad if you will answer the following queries
respecting the above :-(1) Kind of armature, and size of same ?
(2) Gauge and amount of wire for above ? (3 ) Size of permanent
magnet suitable ? (4) Number of Leclanché or bichromate cells
to drive the motor. Which will be the best for the purpose , the track
being used intermittently for one hour once a week ? (5) Approxi
mate size of worm -wheel and driving wheel ?
(1) Armature drum pattern . Make the diameter as large as you
can - it ins. at least. Use a slotted core, such as shown on page 3
(Fig. 22 ) of “ Small Dynamos and Motors." ( 2) Wind with No.
26 double silk covered copper wire ; eight coils wound two in ea h

August, the “ Design for a Model Loco -type Boiler," by Mr. T.
Mitchell, and I shall be glad if you will kindly answer the following
questions :-(1) Will the boiler in its present scale supply enough
steam , at about 30 lbs. pressure, to drive a 1f-in . bore by 2-in .
stroke horizontal engine, at about 400 or more revolutions per
minute ? (2 ) Also, as I consider that it is too large, what scale
boiler of that design would accomplish that work , fired by a brazing
lamp through firedoor ? (3) What efficient heating surface is
required to generate enough steam for the said engine ?
( 1) Yes, casily, if the exhaust is nozzled in accordance with the
rule laid down in our issue of August 27th , 1903, and in " The
Model Locomotive (price 6s. net ; post free 6s. 4d .) (2) The boiler
is more suitable for solid fuel than any other . Try briquettes,
which are about to be made up in bags of 28 and 14 lbs. by Bassett
Lowke & Co. The system you propose is not a good one ; it is
adopted, employ a " brick arch " of cast- iron or asbestos. (3 ) The
heating surface may vary (at speeds of, say, 300 revolutions per
minute and 30 lbs. pressure) from 120 to 200, according to the fuel
and the draught arrangements employed . The fiercer the draught
the smaller will be the boiler required . See remarks on Boiler
Design in the above-named book .
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Query N : 10832
A PERMANENT MAGNET ELECTRO -MOTOR .
( 12,400) Boller Queries. F.G. (Reading) writes : Would you
please assist me in the following : What is the smallest possible
size Goodhand (New Brompton, Kent) boiler I should require
for a 2 by 4 British Modelling Co. horizontal engine, same as adver
tisement on covers of M.E., and what pressure should I require ?
I want it to drive dynamo; Also, would 2 by 4 engine be large
enough for dynamo 140 Watts, 40 c.-p., 20 volts, 7 amps. ? Would
you please let me know smallest possible size , as I have a very small
pocket.
12 ins, by 24 ins.multitubular boiler, with twelve to fifteen tubes
it to 1-in . diameter outside. If you use slightly superheated steam
and also nozzle the exhaust to about in . diameter and place it
in the centre of the chimney, you might do with a 10 by 22 in .
boiler and twelve to fifteen } in .diameter tubes . Use “ briquettes '
for fuel.
( 12,439] Small Power Vertical Engine. H. D. (Burnley)
writes : I am making a boiler similar to the one described in MODEL
ENGINEER, July 23rd , 1903, in Query 9180. I am making shell
* -in . steel plate, 10 ins. diameter inside, and tubes 10 ins. long,
tube plates 3-16tbs in . I am putting forty copper tubes in , f-in .
outside. Would you kindly inform me what gauge to use in com
parison of shell ? Also what would be the working pressure of
same ?
If the pressure is to be more than 35 lbs.,we would advise 5-32nds
in , thickness of shell. Tubes may be 1-32nd in , full in thickness ,
that is, say, No. 19 S.W.G. Such tubes will stand 80 to go lbs .
pressure, if not more.
[[12,313 Model Railway Curves. J. M.(London, S.E.) writes:
Would you be kind enough to tell me what radius a h -in . scale
Lancashire and Yorkshire engine (1400) would turn in ? I am
thinking of making one, but can only give it 15 ft. diameter.
Depends on the amount side play you allow in the back wheel,
and to the exact gauge ofof
railway on the curves . We should ad
vise 1-16th -in . side play in each box (total | in .) for the trailing
carrying wheels, and at least 1• 16th in . excess of gauge on curves.

slot, commutator to have eight sections. (3) Magnet as in your
drawing (Fig . 1), but slightly thicker, say, 5-16ths in . instead of
in ., length of magnets to be as great as possible, and poles to be
let in to pole pieces, as sketch (Fig. 2). Use wrought iron pole
pieces instead of cast iron . (4) Use bichromate batteries with
chromic acid solution , taking out the zincs when not in use. Try
three cells in series ; you can add more if speed is not high
enough.wheel
(5 ) Worm
and wheel
as inoryour
sketch
pitchto,
worm
twenty-three
teeth,
therea
outs; worm
. Be -in.
careful
avoid end friction on the worm shift.
( 12,440) Installing SmallGenerating Plant. H. S. (Leeds)
writes : Will you please inform me of the following :-I am about
to instal a 2 h .-p : engine and boiler for my own private electric
light plant. If I do not wish to insure the boiler, is it necessary to
have boiler inspected ? I have been told that if I do not inicim
the factory inspector I am liable to a heavy fine. Is this so ? I
shall not employ labour, so why should I be under the Factory Act ?
We do not think you will have any trouble in this respect. You
should, however, make sure that your agreement with he land
lord does not prohibit anything in the way ofmachinery or engines .
Beyond this,we think you are quite at liberty to instal a small plant
of this kind .
(12,514] Resistance for Starting Motor. B. M. D. (Low
Fell) writes : I have a motor (electric ), type D , as described in
" Small Electric Motors." I have three 4-volt cells (6'5 amps .
each ). Is it necessary to have a starting switch with resistance ,
as described in the booklet ? If so, where can I get the necessary
materials ?
No ; a starting resistance is not necessary . The voltage of your
battery should be such as will suit the particular winding used , as
given on page 36 . A resistance is useful to regulate the speed or
you can vary the speed by using more or less volts. Materials
can be obtained from one of the electrical firms advertising in The
MODEL ENGINEER.
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( 12,509] Dynamo Failure. D. J. P. (Dowlais) writes : I have
a small dynamo, which I cannot get to work properly. It works
splendidly as a motor with 4 volts, but as a dynamo I can get
no trace of current from it, even with the fields excited separately .
I should be greatly obliged if you could give me some of your
valuable advice on the matter. You will find all particulars on
enclosed sketch. If you should recommend any change to be made
in the windings, I should prefer to re-wind the armature rather
than the fields, if it could be managed .
The fact that the machine works as a motor proves that there
is nothing wrong in the windings and connections. If you
separately excited the fields with a good battery - say, two or three
bichromate cells in series, or a 4 -volt accumulator capable of
giving at least 1 amp., you are bound to get some current from
the armature ; but themachinemay fail to excite itself. Perhaps
the brushes were not making good contact. What did you use to
test if there was any current ? The base plate is very thin , and
unless it is made of wrought iron , we recommend you to fit a cast
iron base plate f in . thick , and to re-wind the armature with No. 26
gauge double silk - covered copper wire, getting on as much as pos
sible, and to try the machine again . When testing as a dynamo,
you must use a suitable lamp - one of 8 volts, I C.-p. size, would be
good one to try themachine. If you use a galvanometer , it should
have a fairly high resistance .
( 12,475] Battery Power for Motor. H. J. D. (Regents'
Park ) writes : Referring to my recent query quite forgot to ask
you what kind of battery or accum lator I should quire to drive
motor. Would ordinary electric bell wire do for the outside layer
of field -magnet coil for finishing off ? Would two copper brushes
do mounted on wooden block on top ofmotor, as there is no brush
holder on bearing, and what would output fmotor be ?
A battery or accumulator which will give 4 volts and about
If amps. will probably be suitable ; if you find the voltage too high
or too low you can easily adjust matters by adding or subtracting
cells ; it is, however, important that the battery should be able to
give a fair amount of current. It you use a primary battery, two
bichromate pattern cells, three-pint size joined in series, that is,
carbon of one to the zinc of the other, will be suitable . Ordinary
electric bell wire can be used for the outside layer of the field
magnet. You can mount the brushes as you suggest, if you do not
find that they are in the right position for best running you can
remedy matters by turning the commutator round on the shaft
until you obtain Lest effect ; half a turn one way or the other will
be themaximum ; try by degrees ..
(12,474] Increasing Volts without Altering Speed of Dy
namo. T. R. (Smethwick ) writes : I shallbe glad if you will giveme
a reply to the following I have a Manchester dynamo, with 12 lbs.
No. 23 , on field -magnets , and 1 lb. 6 ozs on armature, to give 100
volts, armature 3 by 3$ . It does not give quite 100 volts, and I do
not want to increase the speed any more, as I run it at 2,500 r.p.m.
Will putting another į lb. or more wire on field -magnet coils make
voltage b gher ? li so, please say what quantity I should put on
the field -magnet coils . I can get quite 1 lb. more wire on if it is
required .
You cannot do any harm by putting on as much more No. 23.
gauge wire as your field -magnet will hold , but it is impossible to
say if it will increase the voltage of the machine as much as you
require. If the field -magnet and armature core are only moder
ately saturated with magnetic lines of force, you may obtain the
desired result ; but if they are nearly or quite saturated , the extra
wire will have very little effect. If possible , we advise you to
decrease the gap space , so that the armature runs closer to the
pole faces. If you can do this, by bringing the pole faces closer
together , it will be the most likely way of raising the volts ; a very
small decrease in the gap space may give a decided result ; you can
add theextra wire on the field as well.
(12,530 ] Running Small Motor from the Mains . C. H.M.
(Bath ) writes :! I have the castings of a small overtype electric
motor which I should like to wind to run from the mains - 220
volts , constant current- to work a fan or shop -window attraction .
The field -magnets are cast in one piece , and are 5 ins. high , with
It-in . winding space . The armature is a tripolar one of 2 ins
diameter by it ins. wide. Would you kindly inform me ( 1) as to
suitable winding for field-magnets and armature ? (2 ) Could the
winding for field -magnets be done on a bobbin and slipped on ?
(3) Could a 6 -segment commutator be used ? If so , how con
nected ? I have your handbooks Nos. 10 and 14 in case of reference.
I suggest working direct from the mains to overcomerather large
air space - in . - between armature and field -magnets.
( I) We do not recommend you to run this motor direct from the
mains ; but if you care to try it, the armature should be wound with
No. 38 gauge s.s.c. copper wire, and the fields with No. 34 gauge
s.s.c. copper wire ; connect in series , You would be less likely to
have trouble with sparking, and the winding would be easier if
you wound it to run through a lamp as a resistance in series with
the motor, in which case the armature can be wound with No. 34
gauge s.s.c. wir , and the field with No. 28 gauge s.c.c. wire, con
nected in series. Use either a 16 c.-p. or 32 C.-P. 220 -volt lamp,
according to the speed you desire motor to run . The large gap
space is as much a disadvantage in any case, whether with battery
or mains. (2 ) Yes, if the space between the pole corners will allow
the bobbins to pass. (3) No. a three-section commutator should
Le used . When winding, get on asmuch wire as space will bold

The News of the Trade.

The New Season's Electrical Supplies.
The Universal Electrical Supply Company, 60, Brook Street,
C.-on -M .,Manchester, in sending us their new catalogue, point out
that it is a great improvement on the older ones. We notice
the increase from 44 pages to 72 , and that considerable space has
been devoted to listing all kinds of electrical sundries needed by
amateurs. This portion includes screws, nuts, terminals, carbons,
metals, foils, insulating material, chemicals, cables, wire, tesi es
what one would expect to find in a complete electrical cata
logue such as this- viz ., bells, batteries, indicators, indicator parts,
telephones, accumulators, charging sets, lamps, pushes, switches ,
burglar alarm contacts, galvanometers, and other measuring
instruments. We have a new electric alarm , “ The Erliburd
Fig . 3

can

Fig . 2 .
FIG . I.
a self-contained set, which makes, at the same time, a rather useful
ornament. Small tools die -plat s, taps, drills, broa h handles,
necessary for electrical workers are also catalogued , together wita
wire-man's appliances, braces, saws, mitre cutters, files, pliers,
levels , & c. In the section devoted to coils a cheap line in electrodes
(see Fig . 2) is included , at prices from is. 6d . to 25. 6d . Several
patterns of dynamos are iſlustrated and priced , amongst which
may be mentioned castings and materials for four sizes of the de
sign depicted on the cover of our handbook , “ Small Dynamos and
Motors," and described in detail therein . The accompanying
Fig. 3 shows the brush rockers , which the Universal Electric Com
pany make a speciality of. These may be had in two sizes, finished
or in the rough . The list, which also comprises, among the other
dynamo and motor fittings, prices and particulars of armature
stamps, spare armatures for the timer electro -motors, concludes
with a few lines in model railway trains and steam locomotives and
other engines, and will be sent to any reader, post free , in a new
wrapper, which ensures it not being rolled or folded , on receipt of
two penny stamps.
* Small Surface Plates .
A surface plate renders good fitting possible in all classes of
engineering, and the model-maker, therefore, should not try to do
without this useful tool. For small work generally, Messrs. Geo.
Goodman & Co., of East Hayes, Bath , are supplying plates measur
ing 34 ins. by 31 ins. square, ribbed at the back , planed , scraped
and ground for the very small sum of 2s. 3d., post free. Messrs .
Goodman state that the plate will be senton approval, but, if they
are up to sample , we should think that there will be few returned .

New

Catalogues and Lists .

Ludwig & Young, Austin's Factory , Long Eaton . - We have
received from this firm a neat little booklet comprising their screw
cutting and plain lathes, lathe tools and accessories such as face
plates, chucks, vices and headstocks, slide and tee-rests.
Longmans, Green & Co., London , send us an illustrated
pamphlet, descriptive of the new diagram measurer, designed by D.
A , Low , Professor of Engineering, East London Technical College
It is an instrument for measuring areas of irregular figures, and
specially useful for determining the mean effective pressure from
indicator diagrams from steam , gas and other engines.
H. 0. Smith , Model Works, Bruton , Somerset - We have
received a leaflet descriptive of the tough mild steel rods - centred
trued , polished , and ends squared up - very usef for model.
makers. The stocked sizes and prices are given in the list, which
may be had on application .
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The Editor's

Page.

E would remind those readers who wish to
WEenter for our Model Steamer Speed Com
petition that all such entries must be
received not later than the end of this month .
We shall hope to see quite a number of good per
formances sent in , and it is hardly necessary to
point out that the honour of winning this prize
becomes greater each year. The more difficult it
is to beat a given record the more credit there is in
achieving the desired result.
*
If there are any further readers who think of
sending in items in the Gauge Competition we
would ask them to do so without delay, as we
purpose suspending the offer after the end of
We have had a very good response
September
on the present occasion , and a very useful assort
ment of gauges and other workshop tools has been
distributed amongst those competitors who have
been fortunate enough to have their items ac
cepted. At some future time the offer will pro .
bably be renewed .
*
Probably many of our readers have at some
time or another been in want of information which
they have been unable to find in accessible or
intelligible form in any existing book . They
may, perhaps, have found a book on the desired
subject but have been debarred from using it by
reason of its cost or its abtrusely technical character.
Possibly they may not have found any book at all
on the subject in question but only scattered in
formation in the pages of various technical journals
or magazines. Anyhow , the point is that there
must be many of our readers who have, at some
time or another, felt the want of a handbook on
some subject in which they were specially in
terested . We are anxious to know of such wants
that are yet unfulfilled , and we invite our readers
to send us word as to books'they would like to see
In order that those interested may
published.
spend their time with some prospect of advantage ,
we offer half-a -guinea for the best list of not more
than six books that are wanted . The list should
give a title for each book suggested , and a few lines
should be added stating exactıy the class of infor
mation which the book should contain ,
A
suggestion as to a suitable price for each book
should also be given . In addition to the prize of
half-a -guinea , we are willing to give consolation
prizes in the form of useful books to any reader,
other than the prize winner, who sends in any
really useful and practicable suggestions for books.
The value and number of such consolation prizes
must, however , be left entirely to our discretion .
We may add that it is not necessary to send in as
many as six suggestions, and one really good
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suggestion will count more than six poor ones .
Entries should be addressed to the Editor of The
MODEL ENGINEER , and should be marked “ Book
Competition
on the envelope. The last day for
sending in is October 15th .
Answers to Correspondents.
G. B. (Ed nonton ). --Wind armature with No. 26
S.w.g. wire and fields with No. 22 ; connect in
series and use two 4 -volt accumulators in series
to drive it.
W. J. (Stoke Newington ).— We regret we do not
know of any firm supplying such castings. Some
of our advertisers could supply you with fairly
small-sized castings of petrol motors , however.
Notices ,
The Editor invites correspondence and original contributions on
all amateur mechanical and electrical subjects. Matter intended
for publication should be clearly written on ne side of the paper
only, and should invariably bear the sender's nameand address. It
should be distinctly stated, when sending contributions, whether
remuneration is expected or not , and all MSS. should be accom
panied by a stamped addressed envelope for return in the event of
rejection. Readers desiring to see the Editor personally can only do
so by making an appointment in advance.
This journal will be sent post free to any address for 138. per
annum , payable in advance. Remittances should bemade by Posta)
Order .
Advertisement rates may be had on application to the Advertise
ment Manager.
HOW TO ADDRESS LETTERS.
All correspondence relating to the literary portion of the paper
and all new apparatusand price lists. & c.,for review . to beaddressed
to THE EDITOR , " The Model Engineer," 26–25. Poppins Court
Fleet Street, London , E.C.
All correspondence relating to advertisements and deposits to be
addressed to THE ADVERTISEMENT MANAGER, " The Model Engi
neer, 26—29. Poppin's Court, Fleet Street, London , E.C.
All subscriptions and correspondence relating to salesof the paper
and books to be addressed to Percival Marshall & Co., 26-29
Poppin's Court, Fleet Street, London , E.C.
Sole Agents for United States, Canada, and Mexico : Spon and
Chamberlain, 123, Liberty Street, New York, U.S.A., to whom
all subscriptions from these countries should be addressed.
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By FRED ROBERTSON .

MR. FRED . ROBERTSON'S SMALL CHARGING SET.
"HE photograph above shows a small charging
THEset which I have made and which I find very
useful, the current from the accumulators
being used for working a.t -in . spark coil and for
lighting some lamps.
The dynamo is of the Manchester type. It has
a drum armature 2 ins. by 2 ins., wound in eight
sections with No. 22 D.C.c. wire , the end connections
being soldered to an eight-part copper commutator.
The pole pieces for the field -magnets were turned
from the softest iron which I could procure. They
are 3 ins. long and if ins. diameter, turned down to
fin . at each end to form a shoulder to fit firmly

into the yokes. The two bobbins were made from
thin sheet brass to fit over the pole pieces, which
were then wound with No. 24 D.C.C. wire - about
i } lbs. being used . A pattern was made in wood
for the top and bottom yokes of field -magnets, the
same pattern doing for both . The two castings
needed very little filing, the armature tunnel being
practically a true circle . The dimensions of the
yokes are 64 ins. long by 2 ins. by } in . I think
that, whenever possible , model engineers should
get their castings made from their own patterns,
as it gives the finished machine, more originality ,
and themselves more credit for their work .

September 29. 1904 .

The Model Engineer and Electrician .

The bearings were not cast, but were chiselled
from thick sheet brass (about } in .) and bent round
to shape, two pieces of brass tubing being inserted
to form the bearings proper . I may mention here
that, excepting the two terminals , no brass castings
were used in the construction , all the necessary
brass work being made from scrap, sheet and
tubing .
The brushes are of copper gauze and are con
tained in brass holders, to each of which a spring
is attached to give the necessary pressure on the
commutator .
On being driven at 3,000 revolutions per minute
the machine generated about 3 amps . at 16 volts ,
with which I am easily able to charge six small
accumulators. The cells are home-made, and when
fully charged have each a capacity of about 16 amp.
hours .
The water motor, although not very handsome,
serves its purpose well. It is made from two
circles of tinned iron, 1 ft. diameter, between
which are soldered sixteen small buckets made
from the same material. The nozzle delivers the
water in a downward direction . There is no lack
of water pressure, indeed , the chief difficulty was
to procure rubber piping of sufficient strength to
stand the strain . The motor is enclosed in a
wooden case to prevent splashing. Both dynamo
and motor run very smoothly , even when driven at
full speed .

Workshop Notes

and Notions.

[Readers are invited to contribute short practical items for this
column, based on their own workshop experience. Accepted
contributions will be paid for on publication, if desired, accord
ing to merit. Al matter intended for this column should be
marked “ WORKSHOP " on the envelope.)
A Combination Gauge.
By “ SREGOR .”
The photograph and drawings herewith repro
duced , are of a combination gauge I have made,
consisting of three parts, viz.: the main piece, the
plate A , and the clamp pin B. Clamping the
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Fig . 2.-DETAILS OF COMBINATION GAUGE .
plate so that its base is parallel to the
various lines marked on main piece will give
the respective. angles. Thus, if it is set to
hex , it will represent the angle of an hexagon ,
and the gauge can be used to make this angle .
FIG . 1. - A COMBINATION GAUGE,
The set has been left running in a washhouse
for upwards of an hour without receiving any
attention , and on being examined at the end of
that time was still running merrily.
The Society of Model Engineers .
"HE next meeting will be held on Thursday,
October 13th , when a Rummage Sale on the
THE
lines of the one last year will be held . Mem
bers who intend placing articles in the sale, on which
a reserve of 7s.6d . or more is to be placed, are
requested to inform the Secretary in writing of the
nature of the article , so that a list of the better
class articles may be prepared and published before
the sale . - Hon . Sec., HERBERT G. RIDDLE , 37 ,
Minard Road , Hither Green , S.E.

Method ofMaking Wood Fireproof.
By T. E. T.
The following is a method of making wood fire
proof, which , although not quite original, is, I
think , very littleknown. This can be used to great
advantage in model steamboats , the hulls of which
are made of wood .
Put 21 lbs. of sulphate of zinc , 1 lb. of potash ,
2 lbs. of alum , and i lb. of sesquioxide of manga
nese in an iron vessel.
Mix well together and add
2 lbs of water already heated to about 110 ° F.
When the solid matter is dissolved , slowly pour
in 1 lb. of sulphuric acid while stirring with a
glass rod ; it will be now ready to be applied to
the wood . Cover the wood required to be ren
dered fireproof with the solution, and boil for an
hour to an hour and a -half. The wood is in no
way damaged by this treatment and is perfectly
fireproof.
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SUMMER MEETING IN GERMANY .
( By our Special Representative.)
see for themselves the advancement accomplished
HE main line departure platform at Victoria
TH Station (S.E. & C.R.), on Friday evening of
in engineering by the enterprising German nation ,
August 12th , 1904, presented a scene of
and bring to bear on their own practice such lessons
gaiety, animation , and bustle which showed striking
as they might learn during the trip .
evidence that the holiday-making season was in
The Editor of THE MODEL ENGINEER had only
full swing. The night boat-express trains were
just returned from a fatiguing business trip on be
loading up with passengers, whose laughter and
half of his readers to the United States and Canada .
merry talk anticipated a jolly time during which
According to the “ decaying England ” theory he
business and other cares would be forgotten in the
should have left THE MODEL ENGINEER to take care
delights of mountain rambles, trips on lakes and
ofitself, and gone for a month or two fishing or yacht
rivers, and the joys of good Continental living.
ing, or else to Monte Carlo , and left no address ;
The casual observer may have said to himself :
but quite contrary to all these fashionable notions,
“ Yes, this is all very well ; I feel pleased to see all
I found him hard at work in his office, calling to
these people enjoying themselves, but according to
account all that had happened in his absence, and
my newspaper we Britishers are being so far out
busy with plans for the future.
Almost the first words which greeted me were
stripped by foreign competitors, owing to our

HT

MEMBERS OF THE JUNIOR INSTITUTION OF ENGINEERS AT GASWORKS, MARIENDORF,
NEAR BERLIN , WITH SOME OF THE STAFF.
neglect of business and love of pleasure, that soon
we shall have no money left to indulge in these
holidays, and what then ? "
If such an observer
had strolled along the platform as far as the Flush
ing boat-express he would have noticed a group of
young men occupied in stowing their luggage and
themselves in the compartments of a reserved coach ,
and a closer inspection would have shown that each
carried in his coat a badge bearing the letters
“ J.I.E.” On enquiry he would have discovered
that they were engineers engaged in various
branches of the profession , and the badges signified
His pessi
“ Junior Institution of Engineers .”
mistic thoughts may have pressed less heavily on
learning that these young men (twenty -seven in
number) were devoting their hard -earned summer
holiday to a trip to Germany for the purpose of
visiting manufactories and engineering works in
the vicinity of Düsseldorf, Oberhausen , Hanover,
Berlin , and Frankfort -on -Maine , so that they could

“ The Junior Institution of Engineers are going to
Germany in a few days ; they will probably see a
great deal which is of interest to the readers of
THE MODEL ENGINEER ; I want you to go and
send me a full description .” Now it so happened
that on the very day on which the Junio
Institution of Engineers were booked to start I
had arranged to commence a nice little holiday
in which the nearest approach to engineering
would be oiling a bicycle and the erection of a
bathing tent on the beach . I was, therefore,
scarcely prepared for this sudden command, but it
was a case of " he who must beobeyed ," and so I also
with a badge in my coat was stowing myself and bag
into the express en route for Flushing , having made
a note that our train was behind locomotive No.
502, one of the fine new four-coupled S.E. & C.
express engines — to my thinking , the most hand
some engines which have as yet run on this line,
and very different to the dingy-looking monsters
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which we were to see on the German railways.
After all, it seems a pity to entirely abandon the
idea of making a locomotive look smart ; the bright
polished dome and chimney ring combined with
graceful curves and well-chosen colouring seem to
This is a British locomotive ; pleasing to
say,
look upon , and a good ’un to go."
Steaming out of Victoria Station punctually at
8.35 p.m., the journey passed without hitch , and
we arrived at Queenboro' Pier at 10.2 , where the
paddle steamer Koningen Regentes was waiting to
take usacross to Flushing. Sleeping cabins had been
duly reserved for us, and having taken possession
of mine and deposited my luggage, I went, of
course, to have a look at the engines and see them
started . Now , I said , to see a specimen of foreign
engineering ; but no , the Old Country still asserted
herself , for over a fine set of three-crank diagonal
paddle engines was the name plate “ Fairfield
Engineering and Shipbuilding Co., Ltd., Glas
gow . "
Walking round the deck to have a general survey
of the ship as well as the darkness would permit, I
was hailed by a familiar voice, and under the friendly
light of a deckhouse lamp I recognised one of the
members of the Society of Model Engineers , Mr.
Blankenburg, whose well-made engine and vertical
boiler was awarded a Bronze Medal at the Society's
competition in May, 1904, and which was illus
illustrated in The Model ENGINEER for May 26th ,
1904.
This gentleman was travelling to Ham
burg. As I was taking my journey in the interests
of model engineers, it seemed an omen of good
fortune to thus unexpectedly meet one of them .
The telegraphs read Full speed ahead ” almost
as soon as we left the pier, and standing in the bows
I felt impressed with the wonderful work of engi
neers who , by means of a system of lighted buoys,
have made it possible for the navigator to take a
ship at high speed through the blackness of night
between the sandbanks which crowd the estuary of
the Thames . We soon passed on our port side the
first -class cruiser Argonaut, which with her rows
of brilliantly lighted lamps made a pretty picture,
her masthead signalling lamp flashing by dot and
dash messages to Sheerness. I thought this a fitting
moment to say au revoir to Old England , feeling
that though no longer on her shores, as a British
citizen , the glorious Navy, of which that blinking
light was talking, would give me the protection of
the Union Jack no matter in what part of the world
I might be. Having supped at Victoria , the
excellent fare provided by the saloon did not tempt
me, so turning into a very comfortable bunk in my
cabin , I was soon asleep .
At the uncomfortable hour of 4.30 a.m. the
voice of the steward saying that we should soon be
alongside made me feel very sympathetic towards
the sluggard of our nursery rhymes , but, unlike
him , I had to tumble out sharp , and in due course
was on deck in the fresh air of a lovely sunshiny
morning watching with the ever-verdant curiosity
of a voyager the approaching town of Flushing,
and speculating on the coming ordeal of passing
through the Customs.
I did not, however, have to display the contents
ofmy portmanteau, as I was not staying in Holland ;
it was only necessary to show my railway ticket,
and the officer chalked on the magic sign without
which no package or bag may pass the sentinel at
the door of exit. A reserved corridor coach was
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awaiting our party, some members having already
taken possession when I reached it. The jovial
guard noticing that a lady was in the coach , en
quired if she had the right to be there, and on my
informing him that this lady was ofour party,made
the amusing comment that one lady vas not too
many."
Things now generally wore a foreign aspect, and
I prepared myself to completely absorb the idea of
decayed and played-out Britain and Continental
supremacy . There seemed , however, to be a
familiar cut aboutthe locomotives ,and aswe steamed
out of Flushing Station and passed engine after
engine I noticed the name of Beyer , Peacock & Co.,
Manchester, on all of them ; in fact , nearly every
engine during our passage through Holland bore
this familiar name. Well, thought I, here's
England again ; why it looks as if there was some
thing in British work after all ; they either like
them , or can't wear them out. At 9.13 we are in
German territory, the guests of the Fatherland, and
the train pulls up at Goch for the Customs examina
tion . The hand baggage is examined on the train ,
and here it is necessary to display my pet collec
tion of collars, ties, and other garments which
never meet the public eye ; but the good- looking ,
fair -haired examiner is most pleasant and genial.
With the acumen of his class he sees at once that we
are no blockade runners with hidden contraband,
and puts his chalked sign upon our bags, scarcely
troubling to lift their contents. Good luck to him
for his common sense and courteousmanner in per
forming his duties !
This load off mymind , I decided it was time to
fraternise with the people, so descending to the
platform - the German platforms are about a brick
high from the ground level - I interviewed a charm
ing damsel who was presiding over a refreshment
stall and large beer barrel fitted with a pump, so
that the beer could be raised in sufficiently large
quantities to satisfy the Teutonic demand . I was
hungry ; the morning was still young, and the
breakfast on the train had not been a success. The
quantity of provisions having been quite inadequate
for the healthy appetites of young British engi
neers, there was very little left when I reached the
dining car but salt, black bread , and coffee. Oh !
employers of young engineers, remember their
appetites when you are arranging the salaries, and
don't cut them too fine.
I hastened to purchase sandwiches and chocolate,
but my knowledge of the language was limited to
the words “ Yes 'oo
' and
No " -very useful when
you understand what has been said to you, but not
of much account when you haven't the slightest
idea of what the other party is driving at. The risk
of saying “ Yes,” and being presented with a gigantic
tankard of beer when I expected coffee and a sand
wich , was too great to run , so I said nothing, but
pulled out somemoney as an earnest that I meant
business. However , there is fortunately a language
of the eye, especially eloquent between charming
young ladies and young engineers . I not only
succeeded in obtaining materials for a good lunch
for myself, but executed commissions for some of
my fellow members . To this day I don't know
how much I paid for the delicacies ; the fair lady
behind the counter accepted both English and
German money with equal cheerfulness and pre
sented me with a bewildering assortment of change,
so I gave up the problem , engaging myself in the
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At 8.30 o'clock in the evening an important and
pleasing function took place at the Town Hall,
viz., the reception of the Junior Institution of
Engineers by the Burgomaster of Düsseldorf, with
whom were the President of the Institution of Ger
man Ironfounders, the President of the Lower
Rhine District of German Engineers, and the
President of the Düsseldorf Institution of Archi
tects and Engineers . In a pleasant speech we were
welcomed to Germany, courteous acknowledgment
being made of the many lessons which England had
taught to the engineers of the Continent. For
tunately, the Chairman of the Junior Institution
of Engineers (Mr. Samuel Cutler , Junr.) and one
of the members (Mr. F. R. Durham ) were in the
enviable position of being able to converse in the
German language, so that we were able to pay our
hosts the compliment of thanking them in their
own tongue. Already be
ginning to feel at home,
we were put quite at our
ease by a very cordial
invitation to supper in an
adjoining room .
Need
less to say, this was ac
cepted with enthusiasm ,
and the remainder of the
evening was passed in
conviviality,
being
it
noticeable that our kind
hosts appeared to be en
joying themselves to the
utmost.
It was well on
towards the witching hour
of midnight ere this fore
taste of German hospital
ity came to a close - in
German fashion by the
drinking of flagons of
Munich beer, and British
=
fashion by the singing
of 11 Auld Lang Syne.” I
trust our genial enter
tainers, by the hearty
and enthusiastic cheers of
the Junior Engineers, felt
that their kindness was
FIG . 2. - ELECTRIC LOCOMOTIVE LADLE , MADE BY THE BENRATHER MACHINE
appreciated . On
keenly
Co. FOR THE HOESCH IRON AND STEEL WORKS , DORTMUND.
the way to our hotel we
centre of a roadway or on the footpaths, which
passed by the public gardens, and remarked on
one generally sees in England. On making enquiry
the splendid lighting of the streets by means of the
as to whether householders did not object to the
suspended arc lamps, the long rows down the
supporting wires being attached to their houses, I
straight avenues and between the houses stretched
was informed that when any householder raised
in perspective to the distance producing quite a
such an objection, a large pole was fixed in the
fairyland effect, and was a distinct object lesson
footpath directly in front of his best window , so that
in brilliant street lighting. Even at that late hour
he soon submitted to the fixing of the wire to his
the boulevards were occupied by quite a number of
house and begged for the removal of the pole.
people, and the open -air cafés were a temptation
The town is situated on the banks of the Rhine,
to have a final coffee before
turning in ," which
and appears to be go-ahead and flourishing. An
someof our party were unable to resist ; but, think
imposing two-span steel bridge carries a roadway
ing of the serious work in the coming week , I
across the river, making communication with the
resisted the temptation , gained my bed , and slept
opposite side ; busy wharves, fitted with electric
the sleep of the just, which , if I remember my
travelling cranes , are stretched along the side of
copybook aright, is always sound .
the river, which carries a considerable traffic , the
Sunday was spent in leisurely viewing an Inter
tugs and barges being of very large size. A pleasant
national Fine Art Exhibition and Horticultural
feature of the town is the ornamental garden , with
Show , which was situated at one end of the town
near the river . We again received kindness
fine lawns and trees, bordering on lakes. These
gardens -- which may really be termed a park, as
and courtesy , being admitted at a special reduced
they are so extensive — make it difficult to realise
price and guided round by some gentlemen belong
that this town is a centre of iron industries.
ing to the Exhibition staff. On the road to the

more satisfying occupation of making up for the
deficiencies of breakfast.
And so we sped on towards our destination
Düsseldorf — which was 'reached at 11.33, in com
fortable time for lunch . As our party had no
official engagement until evening, the afternoon
was agreeably spent in exploring the town . I was
very pleased with Düsseldorf. The streets are wide
and clean , with good electric tramways on the
overhead trolley system . No disfiguring poles or
standards, however, are used , the overhead con
ducting wire being supported from cross wires
attached to the houses on each side of the street ;
arc lamps for lighting being suspended from the
same cross wires in the centre of the roadways.
The arrangement seemed to me very good , and
superior, at all events in appearance , to the
system of supporting standards either down the
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Exhibition it was noticeable that Sunday in Ger
many appears to last until twelve o'clock (noon ).
Before that hour shops and stalls are closed , and
an air of rest appears about the streets; but after
twelve o'clock everything wakes up, the stalls dis
play their wares , and the Continental Sunday
is in evidence .
The day was beautifully fine, and strolling slowly
through the palm houses and round the flower
beds at the Exhibition , the time passed all too
quickly. There was much to see of educational
value. I noticed that models were freely used for
the purpose of illustrating landscape and other
systems of gardening, greenhouses and garden fit
tings, the models being generally very well made.
In scientific instruments used in connection with
agriculture and gardening — such as microscopes,
chemical test apparatus, sunshine and barometric
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and moistened air was constantly dissipated about
the room , the result being noticeably refreshing .
The apparatus was mounted on a pedestal, and stood
about 4 ft. above floor level.
The power station for supplying electricity
throughout the Exhibition contained an assortment
of engines driving dynamos. All the machinery
was finished in the black -painted style so fashion
able with Continental makers . A pair of steam
turbines, of German make, and apparently of De
Laval type, were driving dynamos coupled direct
to their shafts, the speed being 3,000 revolutions
per minute . A large gas engine, with magneto
firing arrangements ; a horizontal compound steam
engine, with side valve gear working trip admission
valves on the top of the cylinders and exhaust
valves underneath , somewhat on the style of the
valve gear fitted by Messrs. Robey & Co., of Lin
coln ; and a large semi
engine, with
portable
cylinders on the top of
the boiler , comprised the
driving plant.
The dy
namos were all generating
continuous current. This
power station was well
arranged , clean , with
good light and plenty of
room round the mach
inery, and seats provided
for visitors, so that they
could see the machines in
motion , access being free
to anybody, even to the
boiler -house which ad
joined and communicated
with the engine room ,
and contained vater-tube
boilers.
It seemed to nie that
this was the right way to
get business. Welcome
people to see your ma
chinery, and let them
see it in comfort ; do not
consider any shed good
enough for a power sta
Fig . 3. - ELECTRIC COAL MINING LOCOMOTIVE , WITH COLLAPSIBLE OVERHEAD
tion , hidden away where
CURRENT COLLECTOR , MADE BY THE BENRATHER MACHINE Co.
only a few enthusiasts will
recorders — German firms were exhibiting excellent
dig it out, and to which admission is only to be
specimens of their manufactures. An interesting
obtained on sufferance . People like to see the
example of scientific study was a vine planted in
wheels go round , and they are not all children .
such a manner that, by entering a darkened chamber
Some have cheque books and bank balances, and
and turning on an electric light, the roots of the
a maker's name is likely to be remembered when
plant could be observed whilst growing, by view
viewed from a comfortable seat through the smoke
ing them through a large sheet of glass , which was
of a nice cigar.
supporting the soil in which they were buried . The
Luncheon in the grounds,was a pleasing function ,
gardens were lighted by electricity , and the same
during which a German maiden tried hard to induce
power was transmitted throughout the place for
us to speculate in Exhibition lottery tickets, but
driving various pumps, & c.
the prospect of winning an artesian well or a few
Some ingenious electric fans were in use for cool
tons of statuary (which , for all I could understand ,
ing the air in the saloons of the Art Exhibition ;
may have been the prizes) was not sufficiently
they were of similar type to the ordinary well
alluring, and the young lady sold no tickets. Our
known table electric fan , with blades about 9 ins.
guides were indefatigable, and spared no pains to
over-all in diameter , but the spindle was vertical
enable us to see everything, with the result that we
and the fan horizontal, the motor being underneath
enjoyed ourselves thoroughly, and felt very much
a basin which contained a horizontal disc , which was
indebted to these gentlemen for their great kind
kept in a wetted condition by a small stream of
ness ; but I believe they enjoyed it as well, and will
water. The blades of the fan were revolved in a
remember with friendly feelings the Junior Institu
direction to force the air downwards upon the
tion of Engineers from England .
wetted disc, with the result that a supply of cooled
Monday commenced the seriɔus business of our
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end of the cylinder. Some of these engines were
of 1,200 b.h.- p .. They work with the regularity
of steam engines, and have very much the appear
ance of horizontal steam engines, with Corliss or
similar trip gear ; piston-rods and slippers are used.
( A very good idea of this class of engine is given by
the photograph which accompanies a later part of
this account.) The electric transmission is on the
three-phase system at 3,000 volts , and no trouble
has been experienced in driving the alternators by
means of these large gas engines.
Stationary steam engines are regarded as being
out of date for use in these works. The large high
class stationary steam engines are being taken out,
and gas engines installed in their place. Electric
motors are being used in place of small isolated
steam engines.
Leaving the engine-house , we passed by the tall
blast furnaces, where liquid metal was flowing in
scintillating streams into the moulds, to see a
mechanical ram at work pushing out a mass of
glowing coke. The coke ovens are double-ended , and
the ram , passing slowly through from one end ,
forces the charge out at the other, and clears the
oven at one stroke. The heat from the mass of
expelled coke was intense , and we did not linger ,
but continued our way to
the steel-making houses,
often pelted by a rain of
condensed
water mingled
with ashes, which descended
from the tops of the blast
furnaces. These blast
furnaces work on the hot
blast system , the air being
heated before entering the
furnace. Passing along a
railway , we were shown a
charge of iron being placed
into a large vessel like a
converter, where it is kept
hot until ready for trans
mission to the steel-making
house . The metal is moved
in a large tilting ladle , fitte :
with screw gear for turning
the trunnions, this ladle
being carried on a special
truck drawn by a loco
motive .
A representation
of this kind of apparatus
can be seen in the illustra
tion of the Electric Steel
Fig . 4. - ELECTRIC CHARGING MACHINE FOR SIEMENS-MARTIN STEEL
works' Locomotive Ladle ,
FURNACE , MADE BY THE BENRATHER MACHINE CO .
made by the Benrather
Machine Company for the
Eisenund Stahlwerk , Hoesch , Dortmund . The one
I was attached to the former group, and, passing
we saw at work was, however, drawn by a steam
through the entrance gates , we were soon in the
locomotive. When required , the molten metal is
large engine rooms containing gigantic blowing
poured from the hot vessel into one of these loco
engines and generating plant for the electric power
motive ladles, and taken to the steel-making house,
which is very largely used here. A noticeable in
which contains four converters working the basic
stance of the up -to -date character of these works
Bessemer process invented by Thomas and Gil
was the employment of large horizontal gas engines
christ — with which the phosphorus in the iron is
driven by the waste gases from the blast furnaces,
removed by being absorbed in a basic lining to
magneto firing on Siemens and Halske's system
the converter — and six furnaces working on the
being employed . This consists of a magneto
Siemens-Martin process. The charging of the
machine fixed near the end of the cylinder , the
converters, the flame of the blast, and the out
an arc of about 90 °
ing thro
armature vib
pouring of the charge into ingots were all demon
by impulses from the valve operating shaft ; a
strated in operation. We looked into the glowing
timing make-and -break is used inside the cylinder ,
hot cavernous interior of the converter , saw the
and separate magneto machines are used for each
trip , the programme being visits to the great works
of the Gutehoffnungshutte Mining , Iron and Steel
Company at Oberhausen , Rhenish Prussia , and the
Benrather CraneWorks at Benrath , near Düsseldorf.
The former works consist of blast furnaces,
rolling mills for steel and iron bars and plates ,
steel furnaces, iron foundries, engine-making shops,
forge for producing forgings for marine engines ,
ships and locomotives, boiler works, and a depart
ment for bridge making and production of all kinds
of structural work . The company also own coal
and iron mines , the products of which are used in
their works. They undertake a large variety of
work, including locomotives, high -speed engines
for driving dynamos, pumps, & c., various appli
ances for railways, also hydraulic and electric
plants. The capital of the company is £885,000 .
To view such a works as this, employing over
14,000 hands, with more than 15,000 h.-p. of steam
engines and electric motors, was a big task for the
morning at our disposal, so , in order thatour mem
bers might see as much as possible, two parties
were formed , one visiting the blast furnaces, steel
works and rolling mills, and the other visiting the
iron foundries , engine works, and bridge building
department.
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hard on to the rim and keyed by means of a flat
great vessel, weighing many tons, turned on its
steel ring A ( see Fig . 5 ), which is split at one
trunnions with ease , admired the beauty of the
mass of roaring blue and purple flame which
place, and sprung into grooves turned in the tyre
streamed from the convertor's mouth as the blast
and rim ; the edge B is then hammered down by
was turned on , and witnessed the resulting steel
rapid blows from a pneumatic hammer ; the
trickle , like liquid gold , into the iron moulds which ,
joint between rim and tyre is slightly coned ; the
handled with still the same astonishing ease by an
ring is shown by dotted lines in the sketch of the
electrically driven crane, were deposited in heated
wheel.
soaking pits until the ingots had slowly cooled to a
In the turning shop, where the wheels and tyres
suitable heat for rolling into bars and plates.
were being turned up, the modern system of rapid
In the Siemens Martin process the iron is heated
heavy cutting by the use of high -speed tool steel
in an open bath placed inside a reverberatory
was in operation . No lubricant was used , and the
furnace, and the charging is accomplished by an
shavings turned blue and brown with heat as they
ingenious machine also electrically driven by
fell from the tool. We were pleased to find that
motors . The charge is placed in a huge scoop
English steel from Sheffield was used and preferred
( like a grocer's sugar trowel), which is fixed at the
for the tools, that of Messrs. Jonas & Colver being
end of a projecting arm ; this arm is thrust into the
prominent, so that in this our own people had shown
furnace by means of gearing, and when the scoop
the way , as they have so often done in the past.
is over the bath it is rotated through half a circle ,
At this stage our guides said that we must have
and empties its charge ; it is
then withdrawn , and the
machine travels along on
rails to the next furnace ,
where
the
operation
is
repeated , see Fig . 4 .
Adjoining the steel
furnaces are the rolling mills ,
which consist of large hori
zontal rollers driven by
powerful engines ; sets of
rolls are placed side by side,
a number of sets in a row .
The ingot, after being rolled
down to a certain size in
(U -shaped
spokes
one set, is passed through
each set after the other ,
Tyre,
without waste of time, until
B
it emerges from the final
pair rolled to the required
A
shape and length . Consider
ing that themetal is at a red
Rim
heat during the whole of the
rolling, and that the opera
tions must be quickly per
formed , it is obvious that
the arrangements for hand
Fig . 5. - METHOD OF MAKING RAILWAY WAGON WHEELS.
ling it must be of a very
effective nature. The ingot
a glass of beer and a sandwich , and led the way into
is carried by a crane from the soaking pit ,
the workmen's dining hall -a large and pleasant
pair of tongs at the
being gripped in a
building fitted with long tables and benches, with
end of a crane chain ; the crane travels quickly
a refreshment department at which good food and
along and drops the ingot into an iron trough ,
beer can be obtained at low prices . The excellent
which is fixed on trunnions and situated in front of
light beer, lemonade, and sandwiches of ham , beef,
the first pair of rolls ; this trough is then tilted , and
and other delicacies were most acceptable . We
the ingot thrown on to rotating iron rollers, along
had breakfasted early , and appetities were getting
which it travels to the rolls. When it has undergone
, so that this thoughtfulness on the part of our
keen
rise
its first rolling the rollers stop, iron fingers
German friends was much appreciated .
through the floor between the rollers and push the
bar in front of the next pair of rolls, and so on
( To be continued. )
until the steel finally takes the form of a rail or bar,
as may be required. The fingers referred to rise
on either side of the ingot and adjust it exactly to
-AtMessrs. Ashbury's Railway Carriage Works, in
the place where it is wanted . The entire rolling is
Openshaw , three large chimneys belonging to an
old
forge have been felled by a novelmethod . In
a matter of minutes only .
Reluctantly leaving the rolling mills, we entered
stead of cutting away the base, and setting fire to
the wheel-making shop, where large numbers of
the temporary wooden prop placed in the cavity,
steel wheels for railway wagons were being made.
which is the usual way, dynamite cartridges were
The wheels are built up from forged steel, and
inserted in holes drilled in the brickwork , and
consist of the boss , the spokes, the rim , and the tyre.
simultaneously exploded. The operations, carried
The boss , spokes and rim are forged together by an
out by Mr. J. Kay, of Middleton Junction , were
hydraulic forging press ; the tyre is pressed
perfectly successful.
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Circle . - The area of a circle is half the diameter
squared, multiplied by a constant, which is usually
written as 7 , and may be taken as equal to 3'14 .
If the radius of the circle is used the area is , of course,
radius squared multiplied by " . The area of a
semicircle or quadrant will be obvious (Fig . 10 ).
Four- sided figures bounded by straight lines.
Square or rectangle. The areas of these figures is
the product of any two adjacent sides (see Fig . 11).
Parallelogram .-- Product of any side and a per
pendicular dropped from that 'side to the side
opposite (Fig . 12).
Trapezium . - Product of the shortest of the two
parallel sides and perpendicular from it to longer
side + product of same perdendicular and half the

Model Yacht Architecture .
By W. H. Wilson THEOBALD , M.A.
(Continued from page 250.)

IV . - CALCULATION OF AREAS .
HE plane surfaces met with in model yacht
architecture may be classified as follows :
THE
Triangles, such as headsails, “ in ” and
“ out ” wedges .
Circles, such as lead bulbs.
Four-sided figures bounded by straight lines, such
as mainsails and Jackyard topsails .

A
A

A

900

D

C

В

Area = Ź x ADxBC

Areo =

FIG . ga .

difference between lengths of the two parallel sides
(Fig . 13).
Irregular four- sided figure , such as a mainsail.
The simplest method of finding this area is to divide
the figure into two triangles by joining two opposite
angles and finding the area of each triangle
separately ; afterwards adding these areas together .
Three-sided figures with one side a simple curve.
By a simple curve is meantone such as shown in Fig .
14. In yacht architecture this curve is usually an
B

A

С

& x TT or(BC" x71

Methods for computing these areas will be taken
in turn .
Triangles. - The area of a triangle is found by
dropping a perpendicular from any angle to the
opposite side, or this side produced ; and multi
plying this perpendicular by the side on which it
falls, and
riding the result by 2 . If the tria
contains a right angle no perpendicular need be
drawn, the area being one-half of the product of
the two sides containing the right angle (Fig . 9 ).

B

Rectangle .

Square.
Area = ACXCD
or AC2

С

& xACxCB

FIG . 90.

A

B

С
Area

Fig . 96 .

FIG . 10 .

Area

B

XADxCB

Three -sided figures , two sides of which are straight
lines and the third side a simple curve.
Three-sided figures, two sides of which are straight
lines at right angles, and the third a line with either
convex or concave curve, or both combined , such
as the half sections of the body plan .
Two- sided figures, consisting of one side a straight
line and the other a curve, convex , concave, or both :
such as the water lines shown in the half -breadth
plan .

A

B

D

С.

Area = AC ⓇCD

D

С
FIG . II.

D

arc of a circle or a parabola , and the area of the
figure may be thus found : Join B C and calculate
the area of the triangle A BC ; measure the length
of the longest perpendicular which can be drawn
from BC to meet the curve, and the area of the
figure CD BE is f of the perpendicular D E multi
lied by chord C B. The area of the figure A CED
is then the area of triangle + area of figure CDBE.
Three -sided figures with one side an irregular
curve and two-sided figures with one side an irregular
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would give a length of fin . each , and this we will
assume to be the case .
The divisions on AB
should be numbered 1, 2, 3 , & c ., starting from
either end, and the perpendicular drawn to meet
the curve.
And now for the rule . Add together the lengths
of all the perpendiculars numbered " even ” and
multiply by 4 . Add together all those numbered
odd .” excepting the first and last, and multiply
by 2 . Add together the first and last, and multiply
by 1. Total up these three results and multiply
by f of the distance the perpendiculars are apart.
The result is the area of the plane.
To make a compact table of the working it is
and
usual not to actually take out the even

curve. - These figures are mostly found in the body
plan and half- breadth water-line plan of the design ;
and for calculating their areas two rules are in
general use : ( 1 ) Simpson's rule ; ( 2 ) the tra
pezoidal rule .
The latter is the simplest, but is not so accurate
Therelore for calculations which
as the first.
require to be exact Simpson's rule should always
be used ; but the second may be depended on if the
plane is long as compared with its width , and if the
curved side is not abrupt in any part. The lower
water lines, for instance, of a keel boat may be
treated by this second rule, but the lead keel should
be calculated by Simpson's .
Simpson's Rule. - For the purposes of using this
rule one of the straight sides must be divided into

Fig . 15a .
G
B
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10

8.

ร
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Fig . 1.6.

FIG . 15C .
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Fig . 14 .
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B

A
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4
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B

A
Parallelogram
Area = ABXAE
Area

Trapezium .
= AB XAD + ADx CD

6

B
or AD (AB + CD)
С

E
FIG , 12.

D

С
an equal number of even divisions, and these divi
sions are numbered 1 , 2 , 3 , & c., starting from either
end . A convenient number of divisions is ten , but
circumstances may require 6 or 8 .
To illustrate the working of this rule, Fig 15 (a ),
(b ) and (c ) show what might be a water line from
the half-breadth plan , a section of a keel boat,
and a section of a fin boat. In ( a ) the length A B
has been divided into ten equal parts, each of
which will be assumed to be 2 ins. long . Therefore,
the total length of A B is 20 ins.
In (6 ) the section is supposed to have already
been drawn, and the draught from A B is 6 ins.
Now , if in the design the lower water lines have been
drawn i in . apart, the section is already conveniently
divided for putting the rule into operation .
In (c ) the fin boat, the length from B C would
probably be inconveniently small for division , and
usual, therefore, to draw the perpendiculars
it
downwards from A B , which is divided into an
equal number of parts . Suppose, for instance ,
A B were found to be 21 ins. long, then four divisions

D

FIG . 13.

D
" odd ” lengths and multiply them separately, but
to work them in one column thus : Fig . 15 (a ) will
be taken as an example first of all :
No. of per
Length of To be mul
Result .
ditto .
pendicular.
tiplied by.
O
I
1
2
402
I'05
2
1'9
3.8
3
10 8
27
4
6
:1
2
5
3:05
6
3:45
4
138
2
7
3:55
71
8
34
136
4
2
2.85
9
597
10
1.85
4
7.4
TI
I
0

Total
72'5
Total to be multiplied by t of the distance the
perpendiculars are apart. In this case the distance
is 2 ins. Therefore 72'5 x š x 2 = 48.33 sq . ins.,
which is the area of the figure.
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Fig (6 ) will be worked out in the other way ,
thus :
No, of per
Length .
pendicular.
5
2
405
3:55
3
2:32
4
1375
6
*95
O
7
viz., 2 , 4 , and 6 added
Those numbered even
together equal 777. This multiplied by 4 gives
31.08.
Those numbered " odd " excepting the first and
last - viz ., 3 and 5 , added together equal 4'925 ;
and this multiplied by 2 gives 9-85.

B
A
MAKING PUMP VALVE-SEATS .

A Design for a Model Compound
Undertype Engine and Boiler.
By HENRY GREENLY .
(Continued from page 556, Vol. IX . )
N continuing the description of the details of the

was given with the issue of January ist, 1903,
the next most important portion of thework is the
pump.
After careful consideration , the diameter of the
ram has been fixed at $ in . Theoretically , with a
stroke of 7-16ths in . the amount of water forced
into the boiler at 400 revolutions per minute should
be nearly 20 cubic ins. per minute . However , at
such a speed the efficiency would not be more than
50 per cent. ; therefore, 10 cubic ins. per minute is
the utmost that can be expected. At this speed
(400 revolutions per minute) the engine would be
consuming about 61 cubic ins. per minute ; there
fore, if the efficiency is considerably less than 50
per cent., the pump should be sufficiently large to
meet all the demands of the engine. To prevent a
flooding ” of the boiler during working, the pump
has been fitted with a bye-pass cock , bymeans of
which any excess of water may be returned to the
tank , and the feed regulated to the requirements of
the engine.
The pump body consists of a casting in gunmetal
affixed to the facing on the side of the bedplate

The first and last equal (5 + o ) x I gives 5 . The
three added together equal 45'93 , and this multi
plied by of the spacing, which is in this case iin .,
gives the area thus
45'93 X XI = 15:31 sq. ins.
The last figure (c ) will be
Result .
No. ofperp .
Multiplier.
Length .
O
I
O
1
2
•625
2'5
4
2
• 875
1 °75
3
I'o
4'2
4
4
1
1:15
I' 5
5

Air chamber

6210

3/32 "

SUCTION

BOX
772907

one
/8"stud .

I

Total
..
966
9-6 is to be multiplied by $ of $ , the latter being
the length between the perpendiculars ; therefore,
9.6 + 3 = 3'2
= 2 sq. ins.
32 x
which is the area .
Now note carefully this point : the area of the
figures (6 ) and (c ) only represent half of a full
section , so that when calculating for the displace
ment (which will be shown later on ), these results
must bemultiplied by 2 to represent the area of the
full section . In the same way, in Fig . ( a ), if the
area of the L.W.L., or any water line, is required ,
of which (a ) represented balf, the result must be
doubled .
This rule is the most important one used in yacht
architecture, and should be practised by the student
until he can, with perfect safety, omit column 3
altogether, trusting to his memory to carry him
through . First and last multiplied by 1, evens by
4. odds by 3. Total to be multiplied by } the
distance of the spacing.
(To be continued.)
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for rubber
tule

73 - 78 screws
CROSS-SECTION OF PUMP FOR UNDERTYPE Engine .
( see page 137, issue of February 5th, 1903). Three
lugs for the screws attaching the casting are pro
vided, and a fourth fixing consisting of a stud
driven into the back of the pump body and fitted
with nut and a splayed washer on the inside of the
bedplate .
To bore the casting , the best method would be
to attach it to angle plate on the faceplate . There
should be little difficulty in the matter of setting
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up, as the body casting may be bolted , flat face
downwards, on to the angle plate with the ram
barrel concentric with the lathe mandrel, and the
stuffing-box ore and face may be finished at the
same operation . Before boring the ram barrel and
the ram chamber at the bottom — which ,by the way,
is shown larger in diameter than the ram , and may
be machined with a light hooked tool- it would be
as well to complete the delivery box or, at least,
bore the lower vertical passage. This passage runs
into the side of the ram chamber , and if it is drilled
after the latter has been bored out there will be a

air -chamber cast in one piece, the cavity being
cored out. The air -chamber and cap of delivery
box are shown separate, so that the hole leading to
the air-chamber may be drilled in a slanting
direction , and the ball, as it rises, prevented from
closing the hole to the chamber . This, however , is
a small matter.
In forming the suction and delivery valve -boxes,
care should be taken to see that the seatings are
square at the bottom . If the bottom of the box is
left as it comes from the drill, the shape will be as
shown at A (page 299 ), and a perfect seating for the

Air Chamber cored out
3/4

II
32

-AV

(Scale : Full
size .)

14 "copper pipe
( DELIVERY

: /8 "studs

3

3181

25/16
2416

1/8 " studs
1/2 "

09

E3

13/6

T

K2

ENTE

1
11
11

I
32

1

961

132

6

By-pass
Pipe
Ground Zine

( 232 t's

7/16 "

11

packing
grooves

Bolt tapped
into this part
of fork .
3/16 "bort and nut

"
7//88"
._
1._7
FORCE PUMP FOR MODEL UNDERTYPE ENGINE .

Smallest
Size Union
B ; d - cock.

Ram

Suction

Box

possibility of the drill point jambing and breaking
off.
It will be noted that the pump is fitted with an
air -chamber. This is a refinement, however, that
may be omitted ; those who do not object to
the little extra work it entails should retain it.
Its use is to equalise the flow of the water through
the pipes ; it should give the pump a greater
efficiency, especially when the engine is running
at its maximum speed . An air -chamber is always
advisable where the pump is some distance from
the boiler and the pipes are not very large.
In the coloured plate the air -chamber is shown
with the upper portion separate. There is no need
to adopt this plan of construction , as very good
castings for this pump are obtainable * with the
* From
Ham , E.

J. Mackenzie , 17, Benson Avenue, East

ball is not likely to be obtained . Instead of resting
on a slightly chamfered edge, the ball will rest
higher up the slope, and if the water is at all dirty
the valve will leak ( see sketch B ).
The pump ram may be of gunmetal, and after
turning to the proper diameter and the packing
grooveshaving been formed, the fork for the eccentric
rod may be sawn out, and filed to shape. The pin
should be a case-hardened 3-16th bolt, a part of
should engage one of
the thread of which
the prongs of the fork , which should be tapped to
receive it. In this way, the nut outside will really
become only a lock nut, and there should be no
fear of closing in the fork on the eye of the rod
when erecting the job .
The packing grooves should be deep (as shown ),
and great care should be taken to see that the
working stroke of the pump does not allow the
grooves to come opposite the enlarged ram chamber
at the bottom and the stuffing -box recess at the
top , but that the grooves move equally up and
down the barrel between the two extremities .
The delivery passage is formed by drilling from
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the front end of the body of the pump, through the
delivery box, and just stopping short of the other
side of the casting. The entrance to this hole
should be tapped for a bib cock , and, vertically at
the other end , a hole should be drilled and tapped
to take the delivery pipe.
On the coloured plate the bib cock is of the ordi
nary pattern , and a pipe would have to be sweated

A

joi

Lady Model Maker.

By (MRS. ) E. BATES.
HE illustration herewith is of a little yacht
which I have designed and made myself,
THE
with the exception of the keel, which is cut
out of sheet copper with lead ballast, this being

MRS . E. Bates' MODEL SAILING YACHT.
on to its nose ; but since designing the engine, bib
beyond my power. My husband had to come to
cocks with union noses have been brought out, *
the rescue, which he did very willingly , and I venture
and , therefore, I have availed myself of the improved
to say hewas rather proud of the result of entirely
fitting, and shown the same in the detail drawing
unassisted work up to that stage. I have asked him
herewith . The sameremark applies to cylinder cocks.
to present you with a photograph of this little boat,
For the suction a piece of pipe should be screwed
at the same time with the description and photo
to the underside of this valve-box and the lower end
graph of his steam tug Shamrock , but he thought
the work too trilling to be noticed , as it is only
being put in the lathe and grooved , so that a piece of
20 ins. overall, with 51-in . beam , and having a
flexible rubber pipe may be attached to connect
the pump to the water tank .
total depth of 5 ins. I have no experience in the
making of a yacht beyond that of seeing different
( To be continued.)
patterned boats on a dam , where my husband and
his friends sail their models . An occasional visit
* See Bassett-Lowke's catalogue.
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there gaveme the idea that I could design and make
a yacht. That I have accomplished it to the
satisfaction and the admiration of those who have
seen her sailing is my excuse for presuming to
occupy a small space in your valuable journal. I
was asked for the loan of my patterns by some who
fancied her ape, but as I unfortunately destroyed
the four templates and deck pattern after the boat
was finished , I could not oblige. The log, which
was yellow pine, I hollowed out to 3-16ths in . on
deck line, which barely took the screws, thinning
to round hull fin . I may mention that I found
the putting on of deck to get a slight arch after I
line it up , and stained it, quite a delicate piece of
work , as there was a danger of cracking the sides
with strain caused by the deepest part meeting the
highest section of deck arch . That done, I found
the rest, including the painting of hull (which is
gold leaf dried on varnish , with pale blue above
water -line) quite easy.

A
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Small · Planing Machine.

By S. B. AND J. K.
"HE little machine which we are about to de
scribe was built from a set of castings sup
THE
plied by Mr. A. Walton , 69, Exeter Street,
Ardwick , Manchester. Having always had a great
desire for a planing machine, we looked up all our
catalogues of different firms to see where we could
get the cheapest set of castings, the result being
a planed set from the above. Well, the castings
arrived , and when we saw them we said to our
selves, “ It is going to be a stiff job” ; but we thought
of the old saying, “ You never know what you can
do till you try
so we made a start. The first
parts we took in haid were the feet, which were
drilled with a {-in . hole in each to bolt to bed , and
two - in . holes in each foot to fasten down to bench .
The feet were then placed on to the bed, and the
places scribed for the holes , which were drilled
b -in . tapping size and tapped Whitworth , being

The “ Gauge " Competition .
Wishing to encourage model makers to let us
and their fellow -readers see what they have accom
plished , we again offer to send a · Columbus
sliding caliper gauge to every reader who sends us
for insertion in our Journal a sufficiently good
photograph and description of any model, tool, or
piece of apparatus he has made. If preferred , any
other tool or article to the value of 6s. 6d. will
be sent in place of the Columbus gauge. Entries
should be accompanied by a separate letter, giving
the title of the article and stating 66
exactly what
tool is desired. If other than a
Columbus "
gauge is required , the page and number of the tool
in the firm's catalogue from which it can be obtained
should bementioned . The article should be written
on one side of the paper only , with the name and
address of the sender on the back .
The photo
graphs and any separate sketches enclosed with
the contribution should similarly bear the name
and address of the sender, otherwise delay may
arise in the awarding of the prizes. It is essential
in this , as in our other competitions , that the copy
right of the photographs must be the property of
the senders and the covering letter should contain
a declaration to this effect .

A New ELECTRIC LAMP. - A new type of lamp
has been invented in America. It resembles the
ordinary arc lamp, but uses electrodes of a metallic
nature instead of carbon rods. The positive
electrode consists of a block of copper , which is not
consumed ; the negative is an iron tube filled with
powdered oxide of iron of the composition known
as " magnetite,” together with certain other ingre
dients, and this is slowly consumed .
POSSIBILITIES OF PEAT GAS. — Some experiments
that have been made in Germany and Sweden
would seem to show that the gas generated from
peat, even when it is highly saturated with water ,
will give satisfactory results when employed in
certain types of gas engines. Peat containing as
much as 50 per cent. of water can be economically
used, and as the presence of moisture has hitherto
been a difficulty, the results are of importance.

Fig . 1. - A SMALL PLANING MACHINE,
fixed to the bed by 3 - in , set screws, one in each foot.
We then filed and scraped the V's on bed and
carriage ; the adjusting strip was drilled with
three t- in . holes and fixed to carriage with counter
sunk screws, the carriage having two f -in . set pins
to take up wear of same, which makes the carriage
a good sliding fit, without any shake. The rack
was then taken in hand , being filed out at centre,
leaving a shoulder at each end , this shoulder taking
the strain of the cut, the rack being fixed to the
underside of carriage by three 3-16th countersunk
screws. The pinion was bored
in . to take the
shaft, which is a piece of f -in . bright steel 11) ins.
long, and turned down to at one end to go through
the bed. On this end the pinion is fixed with a

September 29 , 1904 .

The Model Engineer and Electrician .

3-16th - in . steel key ; to prevent the shaft from
coming out, the end was turned down and fitted
with a 3 - in . nut and washer, The bed was drilled
right through to admit shaft. The casting for the
handle was bored fin ., and fitted on end of shaft

For cutting keyways, Auting taps and reamers ,
or planing castings, we think the little machine
will soon pay for the small outlay expended for the
castings. Wemust say that the iron in the castings
is the softest we ever worked , being just like gun
metal.
It took us three weeks of our spare time, at nights
and Saturday afternoons, to complete, and as we
both follow different occupations, the work was only
done as a hobby. We shall be pleased to answer
any questions by readers of The Model ENGINEER
at any time.

Skeleton

Fig . 2. — ANOTHER VIEW OF PLANING MACHINE .
with a 5-16th - in . grub screw , the casting being
cored & in . by tin ., taking a handle
in . by fin .
by 13 ins., and will slide through casting to admit
various lengths of stroke for light or heavy work .
The side frames were then scribed out for two
5-16th holes in each , and fixed to bed with set
screws same size. The bridge was filed and scraped
on face, and V's and the cross - slide fitted with an
adjusting strip , 3-16th - in . screws holding strip for
taking up wear. The traversing screw is 11 ins.
long , the thread being a square one, 8 to the inch ,
this screw working in a gunmetal nut of same
pitch . On this cross- slide is fitted the vertical
slide holding the tool-box , this slide being also
fitted with the same kind of screw , and will swivel
to any angle — the tool-box taking {-in . cutters .
The bridge is raised and lowered by a 7-16th -in .
screw , also 8 threads to the inch , working through a
crossbar at top , being made fast to side frames,
with a plate on each side, and two 5-16th -in . set
screws. Having fixed the hand -wheels to the
traversing screws, the machine was then ready to
plane its own carriage, and we must say that we
were surprised to see the size of cuts that it took
off, leaving same perfectly smooth . It has three
T -slots for bolting down work . Capabilities of the
machine are 114 ins. by 6 ins. by 4+ ins.
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Models

of Warships.

N our issue of October 22nd, 1903, we gave some
In particulars of the construction mancaVases me
skeleton models of warships. The following
further notes on this interesting subject are quoted
from a recent issue of Engineering :-Each succes
sive type of warship is, by reason of increased
mechanical applications, more complicated in its
internal fittings than its predecessor, and , with
frequent changes in personnel, officers and men do
not always have time to succeed in becoming
thoroughly conversant with all the internal details,
Breakdowns in service -- notably in naval man
oeuvres - occur more frequently in vessels newly
ely due to this lack of
commissioned , and are
acquaintance with the general arrangements. Even
officers skilled in the reading of plans require more
time than the exigencies of life on board afford
always for study ; but some naval officers — espe
cially of executive rank — and most seamen have
little experience of such plans and less inclination
to study them . The provision of substitutes for
plans whereby officers and men could become con
versant with such important details, for instance,
as pipe arrangements , would confer a great advan
tage and reduce the possibility of breakdown.
For this reason it is interesting to note that in
the German service the practice of constructing
skeleton models of warships has found favour.
These skeletons, constructed for the most part of
tin , on a scale of a 4 -in , to the foot, and at a cost of
£ 100 for a 2,000 -ton ship, and of £ 500 for a 10,000
ton ship , are, like the Chinese puzzle, detachable in
parts, so that officers and men may have an oppor
tunity of taking asunder and building up the units,
and thereby becoming acquainted with the internal
arrangement. The idea may seem crude, but in
practice it is almost invaluable, because, as the
decks can be lifted, the whole of the interior of any
vessel can be studied at once, and with the steam ,
hydraulic, electric, compressed air , and other pipes
coloured distinctively, the crew can at once appre
ciate the locale of any valve. The arrangement of
water-tight bulkheads and doors can similarly be
shown .
Commander W. H. Beehler , of the United States
Navy, formerly naval attaché at Berlin , and more
recently in command of a vessel on the Eastern
station , was induced to engage Chinese workers to
make such a skeleton model of his ship , the Mon
terey. This model cost only £ 22, and was formed
with an ingenuity worthy of the Chinaman . Ben
wire was used for the keel, stem , and sternpost,
while wire was also utilised for each frame, and
was attached to the keel, and to longitudinals in
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BASINGSTOKE CANAL. — This canal will shortly be
offered for sale by public auction . This ancient
waterway - now little used — was constructed about
the year 1790 at a large outlay. Commencing at
Basingstoke, it extends for over 37 miles to the
river Wey, by which the navigation is continued to
the Thames and the Metropolis - a total distance of
70 miles.
A LOCOMOTIVE TESTING LABORATORY. - A plant,
similar to the one at the St. Louis Exhibition , is
to be added next year to the equipment of the
Charlottenburg -Berlin Technical University. None
of the locomotive builders have offered to present
an engine, as was done for Purdue University , but ,
instead, arrangements have been made with the
Prussian State Railway Administration to lend
locomotives.
BRONZE FOR HEAVY GUNS. - Austria is now the
only country which employs bronze for its heavy
cannon , and it is the intention of the Government to
retain it. This official pamphlet states that this
bronze, forged according to a secret process, is equal
to nickel steel, while the ocst of the inner tube is
three-fifths less. Another advantage is that an
injured bronze gun can have a new jacket fitted to
st, which is difficult with a steel one.

A

Small - Power Vertical Steam
Engine.

By A. H. SHARPE .
'HE following is a description of a small-power
vertical steam engine which I have built
THE
during my spare time. The dimensions are
as follows :-Cylinder, i } in . bore by 2 in . stroke ;
piston -rod, 5-16ths in , diameter ; crank - shaft, fin .
.

their proper positions. A narrow batten was then
secured inside to represent the keelson . The inner
bottom and the water -tight bulkheads were made of
cardboard . No outer skin plating was put on , but
the double bottom and the bulkheads within them
were formed with cardboard . Thus all the interior
structure of the hull was made of cardboard , cut to
scale and glued in . Painted wires show the piping,
fire mains, draining systems in the double bottoms
and
ventilating pipes, etc.
All water -tight
bulkheads were painter black , and all details of
drainage and ventilation in other compartments
and means of access were clearly indicated . The
Monterey, unfortunately , was about to leave before
the work was completed , and it was suggested that
putty should be used for the remainder of the piping
arrangements ; but the ingenuity of the Chinaman
asserted itself, and he used small macaroni for the
remainder of the pipes and valves ; this he preferred ,
because putty would dry up and fall out.
The model thus made has been greatly admired ,
not only by American but by British officers ;
simple as it is, it clearly assists towards a better
understanding of the complicated pipe arrange
ments of the ship. Of course , all deck erections
were made, but it was not considered desirable to
show in detail either the gun -mountings or propelling
machinery . These, after all, are largely under the
control of specialists, and the requirements of
secrecy might not justify their complete reproduc
tion in such models . It is computed that very
satisfactory models of large ships can be made up
costing about £ 200 or less , according to the size
and type of ship ; and when one remembers that
£ 3,000 or £4,000 are often paid for complete models
of the exterior only, manufactured with the pre
cision of a watch work , there is room for strong
belief that the expenditure of the comparatively
small sum above named on skeleton models , one
for each vessel, would be well-spent money, since
it would enable the men to know their own ship .
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MR. A. H. SHARPE'S SMALL -POWER VERTICAL STEAM
ENGINE .
diameter ; steam ports, 5-32nds in . by 4 in . ; ex
in . ; travel of valve, 7-16ths in . ;
haust, & in . by
lap, 1-16th in . ; height, 13 ins.
The crank -shaft is of the disc pattern ; the disc
was first drilled and the hole then filed out square
and the end of shaft filed to drive in tight and then
riveted up ; the shaft was then centred and the disc
turned up in position on the shaft. The connecting
rod is a forging which was a job for the blacksmith ;
I partly made one myself, but not having proper
tools at hand I could not make a satisfactory job
of it. It took about four months of my spare time
to complete. I have had it running several times,
and it goes at good speed - about 300 revolutions
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per minute with not more than from 5 to 10 lbs.
of steam , so that I think if it had 50 lbs. I should
get good results from it. The engine is painted
green and lined , and I have done all the work on
a 3 -in . screw -cutting lathe and the drilling with a
breast drill ; also I made all my own lathe tools,
drills , taps, etc.

Practical Letters

from

our

Readers .
[ The Editor invites readers to make use of this column for the full
discussion of matters of practical and mutual interest. Letters
may be signed toith a dom- c-plume if desired, but the full
name and address of the sender must invariably be attached,
though not necessarily intended for publication .]
The New Patents Act,
TO THE EDITOR OF The Model Engineer.
DEAR SIR , _We think it will interest a consider
able number of your readers to know that the
Patents Act of 1902, by an Order of the Board of
Trade, just published , will come into force on
January ist, 1905. The real significance of this
Act seemsto be but imperfectly understood, judging
by the number of enquiries we have received on
the matter . There will not be, any more than at
present, any guarantee on the part of the Govern
ment that the Patents they issue are valid ones,
the procedure being directed , and rightly so , to a
course which will prevent the issue of a Patent by
the Patent Office for an invention which has been
patented before, and which obviously, therefore,
ought not to be issued again . In cases of doubt
as to the similarity of the inventions, a Patent will
be granted if the applicant desires it, às now , for
anything asked for, but a note will be attached to
the Specification as to any prior Patents supposed
by the Patent Office to bear on the question of
invalidity ; the procedure is thus fair for the
patentee, who does not run the risk of being refused
a Patent for a meritorious invention, as has fre
quently happened under the German system , and
the public also can see at once what is likely to be
the amount of validity of any Patent they may be
interested in , and can act accordingly in reference
thereto . So far, however, as any absolute guarantee
as to the validity of a Patent is concerned, it is
probable that, as at present, it can only be finally
established by action in a Court of Law , a con
dition which , to all intents and purposes, applies
also to the much -vaunted systems existing in
Germany and America. The alteration is an
attempt - and we think a very desirable and
reasonable one - on the part of the Patent Office to
secure the advantages of the American and German
systems without their acknowledged disadvantages.
A further point which should be noted is that
invalidity by anticipation of the invention is only
to be taken account of over a prior period of fifty
years , and not, as now , for all time, also a satis
factory provision . In regard to the other important
alteration to be made - viz ., that provisional pro
tection shall only cover a period of six months
instead of nine months, as now provided , we think
that a mistake has been made ; even with nine
months it is so very often found that this period
is quite inadequate to secure that full information
and sufficient practical knowledge of the invention
in order to properly file the complete Specifica
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tion and Claims. Especially is this so in the case of
the poor inventor, who must often secure.financial
aid or be unable to complete his application at all.
The only other point of interest to be noted is that the Government fees are to be increased by a
sum of £ 1 to cover the cost of the search made.
This in itself is reasonable, but a serious matter ,
which might well have been considered with a
view to reduction, is the question of the renewal
fees, which are no doubt excessive as they now
stand, and often work to the disadvantage of a
meritorious patentee , and consequently, to the
general trade of the country .
In spite of these drawbacks it is thought that the
Act gives considerable advantages to the inventor,
which , doubtless, will be good for the general trade
of the country. - We are, Sir , yours faithfully ,
PAGE & ROWLINGSON ,
Chartered Patent Agents.
28 , New Bridge Street,
London , E.C.

L. & N.W.R. Compounds.
TO THE EDITOR OF The Model Engineer.
Dear SIR , -Until I saw the letter signed " Not
Prejudiced," which appeared in your issue of the
8th inst., I was unaware of the communication
sent you by Mr. Southern .
Both the original letter and the reply call for
comment on one or two points, which I will, with
your permission, endeavour to deal with briefly .
From my own experience Mr. Southern's com
plaintthat the L. & N.W. engines have been unfairly
criticised, is , unfortunately, perfectly justified . It
has long been the custom among certain writers to
decry everything pertaining to the North -Western
Railway , and particularly its compound loco
motives.
One writer , claiming to be an impartial
scientific expert , went so far as to discount the load
taken by one of the four -cylinder compounds to the
extent of some 30 to 40 tons ! Why ? It seems to
be impossible for even impartial experts to write
the truth respecting the L. & N.W.R.
The compound ,
Royal Oak ," mentioned as
taking the two o'clock , is one of those which have
been altered by Mr. Whale, and consequently it is
not strictly a Webb engine.
Mr, Webb is a clever man , and he doubtless had
good reasons for employing two sets of valve gear,
but the heavy conditions imposed on the engines
subsequently demonstrated that it was not only
advisable, but absolutely necessary, to have inde
pendent adjustment for the high and low -pressure
cylinders to enable the engines to develop their full
available power .
The experiments carried out by Mr. Whale with
the 6 Benbow ," which was the first to be fitted with
duplex valve gear, brought to light a fact which
is in itself a complete vindication of all upholders
of compounding - the fact that a compound can
exert a great draw -bar pull, though developing, in
the aggregate, considerably less i.h.-p. than a simple
engine.
The load of the 2 p.m. ex -Euston, given by Mr.
Southern as 20 }, is correct, and the coach load would
be about 360 tons, exclusive of passengers, luggage
and stores . The North -Western method of reckon
ing loads is as follows:-A six -wheeler counts as 1,
an eight-wheeler as it, and a twelve-wheeler as 2 ;
and the two o'clock is generally made up of nine
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eight-wheelers, three twelves, and one six -wheeler
201.
There is no need to doubt that the engines
enumerated by
Not Prejudiced ” could do the
same work as the North -Western compounds , but
it must be borne in mind that all of them are at
least 25 per cent. nominally more powerful ; they
are also heavier . When , however, he says that he
does not think it would be possible to cite an
instance when one of them has required a pilot , I
take it that he is generalising — otherwise he is
wrong
Again , without the loads being given for
purposes of comparison , his statement means
nothing .
Personally, I have never seen a load of the Great
Central which could be deemed a big one even for
one engine - let alone two ; this is an instance.
Such enormous loads as generally obtain on the
L. & N.W.R. I have never seen anywhere else. In
mentioning Nos. 50 and 51 of the Caledonian, your
correspondent probably refers to the two six -coupled
express engines ; the correct numbers are 49 and 50 .
Also , will he be good enough to substantiate his
statement that the de Glehn system has been
adopted by Mr. Vanclain ? Except that Mr.
Vanclain uses two valves instead of four, his
balanced system is to all intents and purposes
identical with that adopted by Mr. Webb . Herr
von Borries also uses the same plan on the Con
tinent.-- Yours truly ,
A. J. BREWER.
Queen Victoria Street,
September 9th , 1904.
Wimshurst Machines.
TO THE EDITOR OF The Model Engineer.
DEAR SIR ,-I was particularly interested in your
article in this week's issue of your paper, by Mr.
A. McGown , on the Wimshurst Machine, in so
much as I am at present engaged in making one of
these excellent machines, but on much more ex
pensive lines than that made by the writer of the
article . I should be much indebted to you if you
would ask Mr. McGown what length of spark he
can get out of hismachine, and also the approximate
total cost to him .
I am having great difficulty in procuring the
hollow brass balls I require for the spark gaps and
for the Leyden jars. They are not procurable in
Manchester. I notice by the photograph that Mr.
McGown has got the exact thing. Could you tell
me the name of a firm who sell these ?-Yours
W. J. Wilson .
truly ,
Near Stockport .
TO THE EDITOR OF The Model Engineer.
DEAR SIR , —Your note to hand this morning. I
shall be very happy to give all information possible
to this reader . I can get a 4 -in . spark instantly .
The discharge ball ({ -in .) is solid , turned in the
lathe ; 1 ball, the 11- in . balls are made of white
metal. I first turned patterns in wood and made
a corebox for each ball to allow about 4 -in , metal.
I then moulded them in sand at home and cast
them in white metal, all on a kitchen table . The
Leyden jars are oil sample bottles from a paint and
oil works, given to ne by the foreman . Messrs. W.
A. C. Smith, 53, Dundas Street, Glasgow , will
send their catalogue to this reader , and in it is
definitely stated the prices of all sundries for static
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electrical machines. My Leyden jars are 6 ins.
high , 2 ins. diameter. Any paint works, I think ,
would be able to supply a pair of bottles for next
A. McGown .
to nothing. – Yours truly,
Glasgow

The Waste Heat Engine.
To the EDITOR OF The Model Engineer .
DEAR SIR , -- With reference to the above-named
article by Mr. Harrison , which appears in the issue
for September 8th , it is claimed that the steam
consumption with the so , engine in action is
reduced by 20 per cent. I consider that this state
ment is very misleading, because it refers to steam
per i.h - p ., which , in this case, is totally different
to steam per b.h.-p.
The pressure generated in the steam engine con
denser will be about 200 lbs. per sq. in ., hence the
pressure in the pipe which supplies the So , to this
condenser must be at least 250 lbs. per sq. in . The
power required to drive the pump (which delivers at
250 lbs. per sq . in . ) is taken from the crosshead of
the So , engine, hence it forms part of the indicated
horse-power of the combined plant.
Again , although the initial pressure in the so ,
engine will be nearly 200 lbs. per sq . in ., the release
pressure cannot be lower than 50 lbs. per sq. in .
owing to the temperature of cooling water in the
condenser.
Hence it will be seen that the steam consumption
per useful b.h.-p. of the combined plant might
actually be increased instead of decreased .
When the extra space occupied by the SO , plant ;
the extra first cost of the installation due to the
SO . plant itself ; the increased cost of the steam
engine condenser and connecting pipes to withstand
the pressure of 250 lbs. per sq. in .; the provision of
extra safety valves to condenser and pipes; the extra
cost of working, & c ., are all taken into account, it
surely is not difficult to guess why the waste -heat
engine has so far attracted but little attention . - Yours
FRANCIS J. KEAN .
truly ,
Forest Gate .
TO THE EDITOR OF The Model Engineer.
DEAR SIR , -In reply to Mr. Kean's letter, the
statement of an economy of 20 per cent. with the
SO , cylinder added is not based on the reduced
consumption per i.h.-p., which would , as Mr. Kean
very rightly points out, be misleading .
The test figures given , and which I used for want
of better ones, do not include the steam consump
tion per b.h.-p., and are also unsatisfactory in the
respect that the result is obscured by the super
heating , and also by this latter being variable and
not constant.
The figure 20 per cent. given as the economy
effected is quoted - from memory - from a paper
by the late Professor Thurston .
My article specially stated that sufficient figures
were not available to say definitely whether the
SO , engine would be commercially successful, but
judging by the American and Continental Patents,
which continue to be taken out for Binary vapour
engines by people who are by no means cranks,"
the waste-heat engine has some possibilities in it .
Thanking Mr. Kean for his careful criticism.
Yours truly ,
Swansea .
H. H. HARRISON.

---
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Some Parts and Tools for Model Dunalastair
Locomotive No. 3 .

TO THE EDITOR OF The Model Engineer .
DEAR SIR,—The accompanying photograph shows
some parts and tools for a Caledonian locomotive,
Dunalastair No. 3. The crank -shaft in centre was
made from a solid piece of manganese steel, 24 ins.
diameter ; a piece 48 ins. long was cut off and the
ends faced up in the lathe, after which it was marked
off in a pair of V -blocks with the aid of a scribing
block and square; the centres were then drilled
with a small drill and each one countersunk. The
piece of stuff was then placed in the lathe and was
turned down at each end to it ins. diameter,
leaving it the full size in the centre for the eccentric ,
The ends were now turned on the opposite centres
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In the left-hand corner of photograph is shown
the three-way boiler fitting, and just behind it a
special round die made to screw the arms to allow
of union nuts being fitted .
In the front one of the pistons and rod is shown ,
also a small crank -shaft and connecting-rod for a
small horizontal engine. There will also be noticed
the regulator and steam dome, box spanner , ordinary
spanner, and two-holed tap wrench , and somesmall
screwing dies.
I have got the frames, boiler and bogie finished,
and might mention that the whole of the castings
were obtained from Mr. McKenzie , of East Ham .
I must say that these are as good and clean
castings as I have seen , being without exception
free from blow -holes and sand , and with a very
liberal allowance for machining.

SOME PARTS AND TOOLS FOR MR. T. H.MCFARLANE's Model DUNALASTAIR LOCOMOTIVE .
to make the webs elliptical, and the centre portion
turned down to about it ins. diameter, using the
centres of the shaft for doing same. The journals
in ., and the
were next roughed down to about
eccentrics cut and finished with parting and knife
tools ; the journals were now finished , and the centre
portion of web was removed with drill and saw ;
the crank -pin was then turned and the inside of
the webs faced down to correct thickness.
I might also mention that it was finished through
out without the aid of file or emery.
In the right-hand corner will be seen the cylinders,
which have been bored to fin ., and the ports drilled
and drifted ; the valve casing is fitted with two
steady pins, which ensures the two cylinders always
going together in the same position .
In the back cylinder covers, will be seen an
alteration in the design , which makes them much
easier to machine.

At some future date, with the Editor's kind
permission , I will show some photographs of the
model taken with the boiler and engine in course
of erection . - Yours truly,
THOMAS H. MCFARLANE .
London , E., July 27th , 1904.
Dynamo Design .
TO THE Editor of The Model Engineer.
DEAR Sır.— Your two correspondents , Messrs. A.
H. Avery and “ Meteor, " have in their letters on
page 209 (September {st), struck a note which
may vibrate in many of the absorbent minds of us
model engineers.
There are many apparent difficulties which the
so - called ' Water Theory ” of electricity has the
means of solving ; and yet, when we further learn
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the workings of electricity, this theory really makes
further puzzles.
Perhaps, through the kindness of the columns of
the M.Ê., our friend Mr. Avery could enlighten
many of us on such points as those raised by
" Meteor," and be the means of much useful
thought, minus the usual signs and symbols of the
advanced electricians,
When a dynamo is running, do we understand
that the positive pole has an over abundance of what
the negative pole is wanting badly ? In an electric
works near here they have one dynamo, giving
480 volts, connected to a supply having three-wire
system , with 240 volts on either side. Since the
middle wire is in earthed ," why doesn't the positive
current run direct to earth ? The « water theory
gives an impression that it would do so . Is there
an earth voltage or potential ; if. so , what is this
potential ?
I understand that it is possible to receive a shock
when the negative side of dynamo is sent to earth
through a person, but why should you get a current
on connecting the negative side to earth ?
There are many more peculiar queries in the
minds of us beginners, in which , perhaps, readers
other than Mr. Avery could help us, or at least
start a practical inquiry, enlightened occasionally
by our respected Editor. - Yours truly ,
“ HUMBLE STUDENT.”
Surrey.

Hints on Apprenticeship.
TO THE EDITOR OF The Model Engineer .
DEAR SIR ,-I should like to endorse every word
which Mr. Phillips has said as regards going to sea
for an engineer . Whilst I have probably not the
age nor experience of your correspondent, yet,
having had some' five or six years of sea -going
life, I can say a little as regards the training one
gets,
I have never regretted going to sea ; true, one has
to rough it at first a little , but, with a willing spirit ,
very little notice is taken of that, and as one rises
there is less of it . Quite apart from the knowledge
of how to run machinery and steam boilers , there
are other matters incidental to engine-room life ,
such as being used to a system and method ; also
a certain amount of discipline and respect for one's
superiors, a knowledge of men and how to handle
them , and the ability to rise any time, day or night
without growling .
In conclusion, Sir, it is my firm belief ( I am not
sea mad by any means) that any young man who
contemplates a practical engineer's career of any
description cannot do better than spend a short
time at sea , though not necessarily long enough to
obtain a chief's ticket. - Yours faithfully,
Wakefield .
J. R. REA .
Flash Boilers.
TO THE EDITOR OF The Model Engineer .
Dear SIR, _Looking over your paper of Septem
ber 8th , I saw a letter on “ Flash Boilers which
interested me very much , and I should like to see
the subject taken up.
I think a 1 or 2 h.-p. would be very interesting
to make, and quite big enough for model-makers
to build.— Yours truly,
A. M. FORBES.
Edinburgh .
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Dynamo Exciting.
TO THE EDITOR OF The Model Engineer .
DEAR SIR, -Having read Mr. W. Schneider's
letter on the subject of “* Dynamo Exciting,” I
should like to suggest another method which I
consider quite as simple , and always certain . Any
shunt machine may be made to excite by simply
running the machine, and then connecting the
terminals of a Leclanche battery to the Brush
connections, when the machine will proceed to
build up ; remove the battery , and connect lights,
e c . - Yours truly ,
Manchester .
H. B. HUNT.

Heliography .
To The EDITOR OF The Model Engineer.
Dear Sir , -I should like to have some definite
measurements attached to Mr. Parr's article , in the
issue for September ist ; also whether the instru
ment described by him is a standard pattern , as
used by theWar Office. Is the mirror fiat , as shown
in the drawing, concave or convex ? -Yours truly ,
Manchester.
H. B. HUNT.
Loud - speaking Telephones.
To the Editor of The Model Engineer .
Dear SIR, I notice that “ P. C. S.” (Liverpool )
is asking for advice on the subject of loud -speaking
telephones.
A loud-speaking telephone has been developed
by Professor Oliver Lodge, and the writer saw and
heard it at the Institution of Electrical Engineers
two or three years ago . Professor Lodge's tele
phone was based on a fact well known to telephone
men , namely, the mutual action between a tele
phone and a microphone when held closely to one
another. Lodge connected , mechanically, the
vibrating diaphragm of a telephone to the dia
phragm of a microphone, and connected, elec
trically, a second telephone in the microphone
circuit ; and so on. As a result of this, a consider
able magnification of sound was attained , and an
assistant speaking into a telephone in another room
in a normal tone of voice made a deafening noise,
which easily filled the large lecture theatre at the
Civil Engineers'.
Before " P. C. S.” spends either time or money
on his idea he should consider whether the loud
speaking instrument is likely to be commercially
valuable . Most telephone users prefer a silence
cabinet, so that their conversation is inaudible to
outsiders, and they are not likely to appreciate the
loud -speaker on this account. A further objection
is that the complex current waves generated by the
vibrations of the microphone diaphragm arrive at
the receiver with many of the " overtones damped
out by line capacity and by attenuation , due to
line leakage and resistance losses. The telephone
itself still further alters their character, owing to its
diaphragm (unlike the human ear) possessing a
definite natural rate of vibration . The final re
sult is similar to that attained by the phonograph
when reproducing words spoken or sung, and mere
magnification is only increased discordancy . This
was very marked in the Lodge magnifying tele
phone. It is interesting to note, as a matter of
history , that Edison brought out a loud -speaker in
the early days of the telephone. - Yours truly,
H. H. HARRISON .
Swansea .
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the higher figure in the ordinary course of events. A knowledge
of applied mechanics, steam and mathematics , would help you.
You can obtain instruction by post from The Electrical Engineer
Institute of Correspondence Instruction , 203, Temple Chambers ,
Temple Avenue, London , E.C. Write to them for a pamphlet
(12,307 ]Model Steamer Firing. W. J. C. (Preston ) writes
giving particulars .
Could you kindly let me know somemethod of firing a boiler in a
model torpedo boat destroyer. The boiler is made of up two
(12,577 ) Mercury Break . E. J. O. (Chatham ) writes : Would
not the enclosed sketch ofmercury break (not reproduced ) for 4 -in .
cast brass drums connected by brass tubes . I have made a tank
times to get a hot flame by having a piece
many
tried
have
and
spark
coil answer as well as any other, as it would be cheaper and
of thin brass tubing soldered to the tank and coiled at the end , on
easier to make. I am making the one in the M.E. handbook .
the top of the tank was soldered a bicycle tyre valve. I filled the
This idea of a break came to me.
tank about half full of ordinary paraffin and then pumped air into
The mercury break you suggest will work and you can easily
it by means of a bicycle pump. When the tap was opened I got
try it as it is so simple, but there is no means of adjusting the
a long white flame for a few seconds (which was not a bit hot), and
speed of vibration ; you will probably getbetter results with the form
then the fine hole at the end of the coil got stopped up. I have
of break described in our handbook. It is essential to have some
tried several times to get it to work , but have not succeeded , as
means of varying the speed of the break .
(12,572) Electric Lignting Plant . D. R. W. (Hillhead )
writes : Could you advise me as to what makers, supply small
electric lighting sets (direct- coupled dynamo to engine). I prefer
an oil engine, supply about 200, sis .
Tin
teen candle-power lamps at about
Exhaust
150 vo ts. Do they manufacture two.
covering
cy inder oil engines ?
You will require an engine giving
Asbesloss
about 20 b.h..p . Apply to Messrs.
Norris & Hentz,Upper Thames Street,
London , or to Mr. A. H. Avery, Ful
mer Works, Park Street, Tunbridge
Wells. You will probably have to
use a petrol engine if you require
Check
direct coupling of engine and dy.
Hayalve
namo ; engines of this type are made
with two or more cylinders. If you
Boiler on slope when
cannot obtain a quotation from either
Coil
in position.
of these firms, write us again .
( 12,569 ] Capacity or Output of
Query NO 12307
Bichromate Cells . H. O. D. (East
Cowes ) writes : ( 1) Will you kindly
Fig . 1. - FIRING THE BOILER OF A MODEL T.B.D.
inform me what is the amperage of
a single bichromate cell, two carbons
the paraffin would not vaporise. I should be very pleased if you
and one zinc,about6 ins.by 2 ins.by 1 in. ? (2) Is there any advan
would tell me- ( 1) Some method (not expensive ) of firing the
tage in running a smallmotor (if diameter tripolar armature, i in .
boiler . (2 ) Would it be possible to use same tank , as this just fits
long and t in . hy in . magnets, where wire is wound on) with a
the bow of the boat ; also would it be better to use benzoline or
current of 4 volts 2 amps., instead of a current of 8 volts i anp. ?
some other spirit . (3) How do brazing lamps work ? Could I
Is there any difference in power, output, and wear of battery ?
not make after the same principle ? (4 ) Would petrol be too ex
plosive to use ? I do not wish to use methylated spirit. I enclose
drawing of boiler and spirit tank .
( 1) The available methods are : (a ) an ordinary methylated
spirit lamp ; (b ) a vaporising spirit lamp (see our éd , handbook
on " Model Stearner Machinery," post free 7d . from this office) ;
(c) a paraffin or benzoline blowlamp. (2) You may use the tank
adid buyvavuod
for methods
(a ) orcan(c).
(3) you
In the
same waya as the burner
you
have
made. We
advise
to purchase
burner. Messrs.
Fig . 3. - SPIRIT LAMP FOR MODEL STEAMER BOILER .
Bassett-Lowke & Co., Northampton , will supply you with all
fittings. It will not pay to make one. (4) Petrol may be em
ployed in a benzoline lamp. The difficulty lie ; in providing
sufficient furnace room for the burner you have constructed , and
supposing you could place the boiler high enough , the flame is not
themost suitable for the type of boiler . The proportions of your
burner are evidently not quite right. We can recommend an
ordinary spirit lamp if simplicity and reliability is desired, the
tank automatically feeding the burner after the manner of the lamp
used on the M.E. locomotive . The lamp should be of the padded
tray pattern and made in two parts (Fig . 3), each tray being the
same length as the water tubes of the boiler and about fin . wide.
The boiler is not suitable for a really fierce fire . If any kind of
“ blow -in " burner is employed, the nozzle should just project
under one of the boiler drums, the furnace being well packed with
Lamp
asbestos (see Fig . 2).
Asbestos
(12,568] Draughtsman's Situation . F. J. (Aberystwyth )
writes : Being a reader of your paper, I take this liberty of a king
Query No 12307.
you to be kind enough to inform me of the qualifications required
draughtsman in a good engineering.
to obtain a situation as junior
FIG
.
2.
ANOTHER
METHOD
OF
FIRING
THE
BOILER .
you
issue
viou
ed
;
a
In
pr
same.
to
firm , and the wages attach
advise i your readers to take advantage of the technicaleducation
offered by the Polytechnics in London, Lut how can readers situated
( 1) Depends upon several conditions ; impossible to state an
similarly to myselfhave this advantage? Kindly inform mewhether
exact figure, for such use as driving a small motor, from 2 to 3
correspondence classes are attached to the above. I may say that
amps.would
be a fair figure to take. ( 2) No, there is no advantage.
I am engaged as assistant draughtsman at a small engineering firm ,
By increasing the volts and decreasing the current your battery
but wish to better my position. Kindly advise the best means of
lasts
longer
before
requiring a fresh charge , but you have more
attaining this.
cells to charge. The power output is the same in either case ; the
A knowledge of plane and solid geometry and machine drawing ;
to suit the volts supp ied to drive it.
be
wound
shouli
motor
ne t and quick working, experience in tracing and making blue
prints might be useful. Unless you have passed through the
(12,578) Filter for oil. S. E. (Ripley) writes : I should be
workshops as a pupil or apprentice you would probably have to take
obliged
if you
answeris me
the following
material
apparatus
necessary
filtering :of
a very humble position to start with at, perhaps, ros. per week .
(greatly
1) What
or would
for thequestions
To be a p.operly qualified junior draughtsman you will most likely
lubricating oil drawn from the crank chamber of a motor ? (2 )
find twoor three years' drawing office experience essential; the term
and also that for filtering dirty and gritty petroleum oil. (3) Are
is a very wide one, pay would range from £1 to £ 2 per week , de
there any cheap machines on the market for filtering lubricating
pending on your ability . It would take you some years to reach
and petroleum oil ?
Queries and Replies.

L
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There are many makes on the market and each have their advan
tages. Fine mesh wire gauze is often employed . Messrs. Burton
Griffiths & Co., Ludgate Square, Ludgate Hill, E.C., could, no
doubt, supply you with any make and give you particulars of same.
[20,000] Constituents of Dry Cell. E. C. (Fulham ) writes :
I shall be pleased if you will tellmehow to make the re-fills for the
cheap pocket lamps. I opened one and found three cells, butdo not
know their ingredients.
Ingredients for dry- cells, together with instructions for making,
up, will be found in our handbook “ Electric Batteries," 7d. post free
[12,488 ] Electric Lighting from Accumulators. S. E. M.
(Edinburgh ) writes : (1 ) I have an accumulator of 6 volts 7 amps. ;
I am using same for small electric lamps. I want to know what
voltage and amperage of lamp I should use to get the best possible
light with the smallest consumption of current. ( 2 ) I have tried
st-volt amp. lamp but it only lasted for a few days and suddenly
went out. Could you tell me whether the defect was in the con
struction of the lamp, or was the current from the accumulator
too strong ?
The highest efficiency is obtained by over-running the lamp, that
is, giving it more volts than it has normally been designed to take,
but the penalty to pay is that by this means the life of the lamp is
very much shortened. You appear to have been going on this
plan , but the lamp, of course, depends upon the current for the
light which it will give, and it is for you to determine if a amp.
lamp gives sufficientlight. It is necessary for the lamp to be of first
class manufacture , and consequently, you must pay a fair price ;
there are plenty of cheap small lamps which are almost worthless .
One difficulty is that the accumulator will give rather more than
6 volts at first when fully charged and, therefore, there is danger
of burning out a 5t-volt lamp in a short time. A safeguard is a
small adjustable resistance fitted on the accumulator, so that you
can ease matters for the lamp ; with such a resistance and a 53- volt
lamp you should get good results. The amount of current which
the accumulator can give, or its capacity, does not affect the lite
of the lamp. The whole question practically comes to this : by
over-running the lamp you can get a brilliant light with a com
paratively small consumption of current, but the lamp does not
last so long ; the better the make of the lampand the less the excess
of volts, the longer will the filament hold out. We advise you
to continue with st-volt lamps, but to add an adjustable resistance
for compensating the varia le voltage of the cells.
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wire round the commutator, and connect one wire from the ohm
meter to it ; the other wire from the ohm -meter should be connected
to the armature shaft. The armature must be thoroughly dry, in
order to obtain a reliable test for insulation . If the test comes out
low the armature should be warmed in an oven , or by passing
current through it. to drive off moisture which may have condensed
from the atmosphere, or be present in the varnish or the coils,
and then another test taken . You can only test for insulation by
the ohm -meter; for copper resistance tests you require other instru
ments.
The News of the

Trade .

[ The Editor will be pleased to receive for review under this heading ,
samples and particulars of new tools, apparatus, and materials
for amateur use. It must be understood that these reviews are
free expressions of Editorial opinion , no payment of any kind
being required or accepted . The Editor reserves the right to
criticise or commond according to the merits of the goods sub
mitted , or to abstain from inserting a review in any case where
the goods are not of sufficient interest to his readers. ]
* Reviews distinguished by the asterisk have been based on actual
Editorial inspection of the goods noticed .
Marine Motors.
Wehave received from Messrs. W.Macmillan & Co., Alloa , N.B.,
a very well-got-up list of their marine motors,of both the two-cycle
and four-cycle types for petrol. paraffin , or gasoline. The accom
panying illustration shows a “ De Dion " type motor made in sizes
developing 3 , 4 and 6 h.-p., with reversing propeller, of which
castings, drawings and forgings are supplied, as well as finished
en in s . The " Max " motors are on the two-cycle valveless
principle, and are suitable - especially for river work- for boats
from 10 to 20 ft. long . The list is illustrated by sectional
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W. MACMILLAN & Co.'s

De DION ” TYPE MOTOR WITH REVERSING PROPELLER .

(12,483] Wiring Electric Cars. J. G. (Castleton ) writes : 1
should be very glad if you would give me a diagram of the wiring
of ells and controllers of an electric tram car in your next issue ;
also how to test an armature with an Evershed's testing set which
has ohm -meter and generator .
You do not say whose system of wiring you wish to understand ;
different makers have their own systems of wiring their cars. If
you can obtain access to a copy of Mr. W. R. Bowker's book , en
titled “ Dynamo Motor and Switchboard Circuits," we advise you
to study it ; a number of diagrams of wiring of electric tram -cars
and controllers are given in this book . The price is 6s. net. You
may be able to see it at a public library. If you will refer to The
Model ENGINEER for September 17th, 1903, page 281, you will
find instructions for testing insulation by means of Evershed's
ohm -meter; the same principle applies to the testing of an armature .
If the armature is completely connected , bind some bare copper

drawings and contains full particulars and prices. It will be sent
to any reader on receipt of a stamp to cover postage.
Electro - plating Models.
We are informed by the Cheltenham Electro -plating Co., that
having had experience in plating intricate work, such as models
to execute any
requiring careful handling, they are prepared
similar orders entrusted to them . Their address is 9 & 11, Fair
view Road , Cheltenham .
A Trade Prize Gompetition.
The Universal Electric Supply Co., of 60 , Brook Street, Man .
chester, notify that Mr. V. Stone, 24 , Bishop Street, Melton Mow .
bray, is the successful competitor for the model steam motor car
they offered in a recent advertisement.
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• Realistic Clockwork Locomotives .
Messrs . W. J. Bassett-Lowke & Co., of Northampton , have been
engaged during the recess in improving their clockwork locomotives ,
and have brought out an excellent engine in the new Great Western
Railway " Atbara ” type model which we illustrate herewith .
The engine is made in three gauges ,No. 0, 1, and 2 , and is very true
to the prototype. The model we have inspected runs very well,
and is fitted with reversing motion , fast and slow gears, and a

New

Catalogues and
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Lists .

Messrs. W. G. Burton - Griffiths & Co., Ludgate Square
London , E.C., Supplementary to their larger cloth -bound list
which can be obtained post free for is ., Messrs . Burton -Griffitsh
& Co. are issuing leaflets describing new things in small tools, such

W. J. Basse CT-LOWKE & Co.'s New G.W.R.Model CLOCKWORK Locomotive .
brake, the finish and painting being in every way good . Prices
as mandrel blocks - handy devices for the bench fol fixing or
and particulars will be included in the new season's catalogue,
removing work to or from mandrels -- lead hammers, surface speed
ndicators for determining thespeed of work in the lathe, & c., Mil
which will be ready in a few weeks.
ce aw blades, steel measuring tapes, and theGoodell-Pratt
Reversing Propellers for Motor Work .
Company's home companion tool set. They have also a few left
The necessity of a reversing propeller for boats which are driven
a
line
of hacksaw frames, in steel, nickel plated , at is. 9d. eacb
and
,
complicated
by oil or petrol motors is well-known. Some are
are a nuisance under working condi
tions from this very cause, but the
Ardwick Engineering Co., Bennett
Street, Manchester, claim for the
device they make that as it has no
friction , bevel, or other gear wheels,
racks or links that breakdowns from
this portion of a motor boat are
reduced to a minimum . The boat,
they say, can be stopped by simply
placing the lever in mid -position ,
and the blades can be so pitched
that the whole power of the motor
is absorbed . As will be seen from
the accompanying illustration the
lever actuating the propeller I may
be arranged in a manner that the
helmsman may control it, this en
abling him to have complete com .
mand of the boat. The
blades are in
gunmetal and the propellers are
made in five sizes to suit vessels
from 1 to 10 h.-p. and 12 to 40 ft
in length . Further particulars and
prices may be obtained from the
Ardwick Engineering Co., and all
enquiries should be accompanied by
a penny stamp for reply .
Experimental Electrical
us.
To enable Apparat
the electrical
student to
readily obtain the necessary instru
THE ARDWICK ENGINEERING Co.'s REVERSING PROPELLER FOR MOTOR
ments for his experiments, Messrs .
BOATS .
Harger Eros., Settle, Yorks., are
stocking everything that is required
to put into practice the experiments described in Prof. Jamieson's
net (postage extra). All enquiries should be accompanied by a
* Elementary Manual of Magnetism and Electricity," and have
stamp for reply .
The Model Engineers' Co -operative Society, 51, Summer
issued a ve y neat list, cmprisiig some twenty well-filled pages.
Row , Birmingham . - The illustrated price list of tools and
The catalogue is arranged in accordance with the chapters of the
materials
for model engineers supplied by this Society (which , by
book, the apparatus bein ; priced out in detail.
the way , was noticed in our issue for August 11th , page 143), has
been sent to us. It comprises chucks, lathe attachments , drilling
Mr. Stuart Turner mentions that he has several orders and
enquiries which he is unable to satisfy owing to insufficient or
machines, twist drills, screwing appliances, milling cutters, gauges
i legible addresses having been sent. Will readers kindly bear in
and rules, calipers , micrometers , & c., & c. ; also screws, bolts, nuts,
mind the notice we regularly insert in our advertisement columns
sheet and rod metal, castings, solders, and other workshop requi
sites .
on the subject of replying to firmswho advertise in our journal.
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The Editor's

Page .

FORTNIGHT ago we published some inter
esting particulars of model making as ap
plied to real engineering practice in connec
tion wth the new Cunard turbine vessel. We give
this week, on page 303, some further details of
another example of the practical uses of models,
which we think is also worthy of attention . We
have always strongly emphasised the educational
value of models , and the article quoted in our
present issue is most enthusiastic in its support
of this view . Even where models are constructed
than the gratification of
with no other aim
the builder , they are bound to prove a source of
personal education and improvement, and for
this reason , if for no other, 'model-making as a
hobby is one which is deserving of the fullest
encouragement from parents, schoolmasters, and
others in authority . It is too often the case that the
efforts of the young model-maker in particular are
regarded by his friends as a foolish waste of time,
but we believe that this view is gradually being re
placed by a wiser and more tolerant attitude, to
the benefit of all concerned .
*

September 29

1004

the least noteworthy feature of one of the most
successful summer meetings the Junior Engineers
have yet held . *

A

In the article above referred to there is a striking
testimony to the natural mechanical ingenuity of
the Chinese. As a constructor of clever puzzles, the
skill of the Celestial is proverbial, and now that there
are possibilities of China being thoroughly awakened
in the near future, we begin to wonder whether the
mechanical genius of the Chinese race will ever
lead them to seriously take up machine building as
a business. If so , we may see some inventions
which , for cuteness, may even put our American
cousins in the shade. The prospect of China be
coming the workshop of the world is, perhaps, too
remote to contemplate, but that China may be
someday a formidable competitor in thingsmechani.
cal is worth a passing thought.

Those of our readers who are of an inventive turn
of mind will find some interesting notes on the new
Patents Act in our ” Practical Letters " column this
week . It seems probable that the new Act will, in
many ways, be beneficial to the casual inventor ;
but, at the same time, it is likely to considerably
increase the necessity for the expert assistance of
the Patent Agent.
Answers to Correspondents .

re
T. MITCHELL:—Please send present address. A
mittance is awaiting you for your contribution .
H. B. (Exeter ). --We do not deal with fretwork in
THE MODEL ENGINEER , but you will find six
useful full-size designs in our 6d . handbook ,
“ The Beginner's Guide to Fretwork."
Notices .
The Editor invites correspondence and original contributions on
all amateur mechanical and electrical subjects. Matter intended
for publication should be clearly written on one side of the paper
only,and should invariably bear the sender's nameand address. It
should be distinctly stated, when sending contributions, wbether
remuneration is expected or not, and all MSS. should be accom
panied by a stamped addressed envelope for return in the event of
rejection. Readers desiring to see the Editor personally can only do
so bymaking an appointment in advance.
This journal will be sent post free to any address for 138. per
annum , payable in advance. Remittances should bemadeby Posta)
Order.
Advertisement rates may be had on application to the Advertise
ment Manager.
HOW TO ADDRESS LETTERS.
All correspondence relating to the literary portion of the paper,
and all new apparatus and price lists, & c., for review ,to be addressed
to THE EDITOR, " The Model Engineer," 26—29, Poppin's Court
Fleet Street, London , E.C.
All correspondence relating to advertisements and deposits to be
addressed to THE ADVERTISEMENT MANAGER, " The Model Engi
neer , 26-29, Poppin's Court, Fleet Street, London , E.C.
All subscriptions and ca espondence relating to salesofthe paper
and books to be addressed to Percival Marshall & Co., 26-29.
Poppin's Court, Fleet Street, London , E.C.
Sole Agents for United States, Canada, and Mexico : Spon and
Chamberlain , 123, Liberty Street, New York, U.S.A., to whom
all subscriptions from these countries should be addressed .
Contents.

We commence in this issue a short series of articles
on the recent visit of the Junior Institution of
Engineers to Germany. These notes have been
specially written by a representative of TheMODEL
ENGINEER who accompanied the party , and though
somewhat popular in style, they will contain a good
deal of interesting information on the noteworthy
features of the latest German engineering practice .
Continental engineering is frequently marked by
considerable originality and enterprise , and the notes
by our representative will indicate some directions
in which Germany has made very big strides. We
feel sure that the members of the party who made
this visit found their journey quite as instructive
from a professional point of view as it was pleasant
from a personal point. The hospitality and the
courtesy everywhere extended to the party was not

[ The asterisk ( * ) denotes that this subject is illustrated . ]
PAGE
A Small Charging Set* ..
289
The Society ofModel Engineers
Workshop Notes and Notions*
290
The Junior Institution of Engineers *
291
Model Yacht Architecture *
297
A Design for a Model Compound Undertype
Engine and Boiler *
299
A Lady Model Maker *
30 !
The " Gauge " Competition
302
A Small Planing Machine*
302
Skeleton Models of Warships
303
A Small-Power Vertical Steam Engine*
304
Practical Letters from our Readers *
305
Queries and Replies*
309
The News of the Trade*
310
New Catalogues and Lists
311
The Editor's Page
312
Answers to Correspon dents
312

THE

Model

And
A

Electrician .

JOURNAL OF PRACTICAL MECHANICS
EDITED

Vol . XI.

Engineer

AND

ELECTRICITY .

BY PERCIVAL MARSHALL , A.I.MECH.E.

OCTOBER 6 , 1904 .

No. 180 .

A

PUBLISHBD
WEEKLY .

Model Marine Engine.

By F. J. SOUTHGATE .

MR. F. J. SOUTHGATE'S MODEL MARINE ENGINE.

'HE photographs shown above are of my small
marine engine. It was constructed of brass
THE
castings supplied by Messrs. Whitney, of
City Road . These were very good indeed , with the
exception of the cylinder , which had a piece of iron
running through from top to bottom , preventing
me boring samemyself. With the exception of the
cylinder being bored , the whole of the engine was
constructed by myself, occupying five or six months
of my spare time. The engine, which is fitted with
link reversing gear, is only 4 ins. from bedplate to
cylinder cover, and runs very fast in either direc .

tion . The cylinder has a stroke of $ in ., and the
diameter would have been the same, but owing to
the above-mentioned defect it was made nearly
i in . The crank and shaft I made in one from ,
a piece of flat steel about 3 ins. by i in . by } in .,
described in one of your issues some time ago, and
although my first attempt at such a piece of work ,
the result was very satisfactory . This is only my
second attempt in the model line, the first being a
small marine engine, which I tried to make with a
file and a hand drill, but which , needless to say ,
never reached completion . My knowledge of
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engines , & c ., I have picked up principally through
your Journal — which I have had since No. 42 - as
by i business I am in no way connected with
engineering, being in an auctioneers' and surveyors '
office.
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very useful when driving mandrels in and out of
work , being very much more handy than having

The Society of Model Engineers .
ELEVATION .

[Reports of meetings should be sent to the offices of The MODEL
ENGINEER without delay, and will be inserted in any par.
ticular issue it received a clear nine days before its actual
date of publication .]
London .
" HE next meeting will be held on Thursday,
THEOctober 13th, when a Rummage Sale on the
lines of the one last year will be held . Mem
bers who intend placing articles in the sale , on which
a reserve of 7s.6d , or more is to be placed , are
requested to inform the Secretary in writing of the
nature of the article , so that a list of the better
class articles may be prepared and published before
the sale . - Hon . Sec., HERBERT G. RIDDLE, 37 ,
Minard Road , Hither Green , S.E

( .About

one-quarter
full size.)

PLAN .

Workshop

Notes

and

Notions.

[Readers are invited to contribute short practical items for this
column, based on their own workshop experience. Accepted
contributions will be paid for on publication , if desired, accord .
ing to merit. All matter intended for ths column should be
marked “ WORKSHOP on the envelope.]
Mandrel Stand or Block .
By J. A. CLARKE .
This block , shown in the accompanying illus
tration , stands 7 ins. high , and is 5 ins. in diameter

I

Fig . 1. - MANDREL STAND .
at the bottom , and contains a hole at the top large
enough for a il- in . mandrel. It is also fitted with
a movable bush , with a 3 - in . hole , for use with
small mandrels and work . I have found this stand

FIG . 2.- MANDREL STAND.
to find a makeshift each time. The entire work ,
including making the pattern for the castings, was
made on a 44-in . lathe, and anyone who has much
respect for his mandrel should make one for his
bench .
A Handy Method for Soldering Fine Wire
Joints .
By F. S.
Cut a piece of tin about } in . by 3 ins. ( this can
easily be procured from any tin canister ), and bend
one end of the tin so as to form a channel similar to

SOLDERING FINE WIRE JOINTS .
the accompanying sketch. Put a little wax (from
any ordinary wax candle ) in the channel of the tin ,
heat this in the flame of the candle, then apply the
solder till the channel is full. The joint, of course,
must be prepared in the first place , the melted wax
acting as a very good flux. The solder in the tin
being melted , apply this to the joint. The joint
will then , of course, be completely covered with
the molten solder . This will ensure a perfect joint.
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A Rotary Oil Pump.
By WILLARD F. SHEAF .
Herewith is given a sketch of a simple rotary oil
pump. A common {-in . auger bit a , such as car
penters use , is placed into a piece of 2- in . brass
pipe b , and connection made at d by a plug turned

ub

a

A

C
ROTARY OIL PUMP .

down and threaded , and screwed into the threads
cut into the end of pipe, and by the wall tee c ; e is
a stuffing-box made by sawing a plug in two parts
and drilling a hole for the shank of the auger ; f is
the belt pulley. The pump should be driven at
about 500 to 1,000 revolutions per minute . - Power.
Special Slotting and Recessing Tools.
By “ SREGOR.”
The accompanying sketch shows designs for a
slotting tool and a recessing cutter. Fig . I gives
sectional elevation of slotting tool, plan and end
view . The special use of this tool is for slotting a
long hole and small in diameter . The round bar is
milled as shown to receive the cutting tool, which is
pinned at one end, and the cut is regulated by means
of the small grub screw E. The shank end of
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a useful tool for recessing a hole when it is not con
venient to be done in lathe, etc. Fig . 2 shows the
construction clearly . The bar diameter is a loose
fit in höle to be recessed . The gauge collar to be
set to get distance of recess from face. When this is
set the cutter is forced out of cut by means of the
feed screw F , and the bar turned with a wrench on
the squares as at G. The nuts can be set to give
required depth of cut. The feed screw should be of
a fairly fine pitch mild steel being a suitable
metal to construct the tool of, using cast steel for
the cutter. A suitable groove must be turned in
bar in the path of cutter to receive cuttings from
tool. The diameter of lock -nut should be less than
diameter of bar, to prevent unscrewing if working
inside the hole.
Coating Iron Moulds.
Replying to a querist in American Machinist for
some coating for the inner surfaces of his iron
moulds for lead castings, a correspondent advises
painting them with heavy cylinder oil.
Cement for Steam Joints.
By T. E. THORPE.
Mix a little powdered asb -stos with somesilicate
of soda until a thick paste is formed ; then apply
and leave until quite dry , when it will stand any
heat.

A New Motor OMNIBUS, constructed for public
service in the Lake district, has been built at the
steam car works of Messrs. Clarkson , Ltd., Chelms
ford, and has seating accommodation for seventeen
passengers. The roof is flat and sufficiently strong

Al Sloffing Pool

Hinge pin

Shank
Section
through A.B.

Seclional elevation .

Bi Adjusting screw E

Plan.

FIG . 1.-SLOTIING TOOL .

Cutting edge of tool

Cutting edge

F
Feed screw
G

Nuts to requlole
depth of recess

Groove

DI

Distance gouge

Section
Through C.D.

FIG . 2. - RECESSING CUTTER .
bar can be made to fit lathe poppet or drilling
machine as required , so that when thework is bored
cut before removing from chuck ,
the slot can
etc. The width of tool to be such as required , of
course.
The recessing cutter shown in Fig. 2 is especially

to carry luggage. The wheels are of the artillery
pattern , shod with solid rubber tyres . Theomnibus
is driven by steam , generated by the combustion
of ordinary paraffin . The engine and machinery
are enclosed in a dustproof casing, and the lubrica
tion of every part is automatic.

ian .
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SUMMER MEETING IN GERMANY.
[BY OUR SPECIAL REPRESENTATIVE .]
(Continued from page 296.)
' IME pressed , and we continued our way to wit
Τ ' ness the rolling of steel wire, which proved
most attractive and interesting. A series of
small grooved rolls stretched in a line, graduating
from the first reduction of thebillet down to the final
size of the wire, which was round and of about t- in .
diameter. The rolls did not reverse, but each pair
ran continually in one direction . Near the first
pair was a furnace, in which the steel billets were
heated . The process was as follows :—The billet
( hot and sparkling) was seized with a pair of tongs,
and passed into the first rolls by a workman ; im
mediately it passed through it was picked up and
passed back through the second rolls by an operator
stationed on the other side, and so on by other
workmen stationed alternately on either side of the
line of rolls until, passing through the final grooves,
it was wound up into a coil on a machine stationed
at the back of the last pair of rolls, and taken , as
soon as cold , to the railway trucks, which were
waiting a few yards away to receive it. This pro
cess was very rapid , and great dexterity was shown
by the workmen in picking up the wire and passing
it through the machines. We were fascinated by
the sight. The wire, like a living fiery snake, ran
in ripples about the floor , between the legs of the
men , ever growing linger , until it vanished almost
with a snap through the last rolls. We were in
formed that this was one of the most dangerous pro
cesses in the works. It looked so , and one could not
help a shudder at the thought of what would
happen if that glowing hot coil wound round a
neck or limb as it flashed by in its serpentine
course . A considerable quantity of this wire was
being made, and our guide said that it was all
going to England to Doncaster,
I had, however, no time just then to think about
the great fiscal problem , as we had still to see the
plate-rolling mills . In the operation of plate
rolling - not armour plates , but ordinary com
mercial steel and iron smooth or chequered plates
the billet passes from the furnace down an inclined
plane over róllers to a horizontal platform , also
fitted with rollers and situated in front of the rolls ,
which consist of three rollers housed in a vertical
line, the middle one not being driven , while the top
and bottom outside rolls are adjustable by means of
power-driven screws. The platform on which the
billet rests can be tilted so that as the front end
rises and falls it can be stopped in position to feed
either roller . The rollers in the platform being ro
tated , the billet is fed into the top roll and partly
flattened , being received on a similar tilting plat
form on the other side ; this platform drops its
front end , rotates its rollers, and the glowing hot
metal passes through the bottom roll, and is re
ceived by the first platform , which has dropped to
receive it. This process is repeated , the roller
being closed from time to time, until in place of a
billet of hot steel about 6 ft. long by 9 ins. square,
there has been rolled out a sheet of steel about 4 ft.

October 6 , 1904 .

wide, į in . thick , and 18 ft. long . As before, it is
a fascinating sight to see the red-hot steel gradually
flowing out into an increasing length and width as
it leaves the rolls. Two furnaces feed this machine,
and so quickly are the billets transformed into plates
that it seems like magic , the heavy rolls and
appliances being adjusted into place not by laborious
manual labour, but by the single -handed move
ment of a lever, which sets free the unseen hydraulic
or electric power to do the work .
We inspect other rolling mills of a similar kind
and meet the second party of Junior Engineers,who
have just completed their inspection of the engine
and bridge-building departments, and, united , we
reach the works' gates in time to see the workmen
crowding out to their mid -day meal. Our kind
friends do not, however , intend us to depart tired
and hungry. Having given us the run of their
splendid works, and shown us practical lessons in
engineering worth going many miles to see, they
intend that we shall taste of German hospitality ,
and conduct us to the Works Club House, where,
by invitation of the Gulehoffnungshütte Company ,
we are entertained to a very nice luncheon . Rhine
wines, champagne, and drinks of a less potent
character flow freely : pleasant speeches are made,
cigars handed round in plenty , and , with smiles
and handshakes from our genial hosts, wesay good
bye , as time flies, and our day's programme is not
yet completed .
What impressed me in this great manufacturing
concern ? Most certainly the kindness and courtesy
of all the gentlemen with whom we came into con
tact ; and I am sure we all shared this feeling.
There was a distinct spirit of progressiveness about
the place ; the appliances seemed planned to avoid
waste of time, and the employment of electric
power was distinctly in evidence -- even the rolling
mills were being equipped with electric power.
In one place a 1,000 h.-p. three-phase motor had
been installed to drive the rolls, whilst close by a
small electrically driven trolly was used to pull
bars of steel up to the rolls , running along the floor
of the works. The workmen appeared to be well
cared for. They are paid on both piece and time
work systems, and do their work in a very steady
and orderly manner. I should expect this firm to
be a capable and keen competitor. The Works
Club House is a nice building, contains a small
theatre, and is used for entertainments during
winter. A system of overhead electric tramways
serves the district. The works were originally
established in 1808 as Messrs. Jacobi Hamel and
Huyssen , and it is now one of the largest steel and
engineering works on the Continent.
After saying good -bye to our friends at Ober
hausen , we proceeded by train , via Dusseldorf, to
Benrath , to visit the Benrather Crane Works - or, to
give the firm its proper title, Benrather Maschine
fabrik Aktiengesellschaft. These Works manu
facture as a speciality cranes of all kinds, and in
this respect are one of the largest factories in Europe.
Other work is also undertaken , such as electric
locomotives, machinery for steel works ( comprising
the housings, as they are called , for the rolls ),
locomotive ladles, & c . The factory is situated by
the railway, so that its products can be readily
transported away, and it is a notable example of the
rapid building up of a large business in a short fi ne,
through specialising in a certain direction, and pro
ducing a good article in an ecɔnomical manner by
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capable organisation, I understand , however, that
the firm do not cut prices, but rely upon good de
sign and work to secure trade.
Entering the gates , the first thing which attracted
my notice was the large number of bicycles belong
ing to employees of the firm , arranged in an orderly
manner under a special cycle shed , affording an
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the bottom bracket, in line with the diagonal tube
of the frame, the connecting shaft being concealed
in one of the back compression stays. Their
appearance was very neat. I enquired of the owner
of one of these machines if he preferred it to the
chain -driven machine, and he said that his reason
for riding this type ofmachine was that he used it

Thoo
ணர்

FIG . 6. - ELECTRICALLY -DRIVEN RUNWAY CRANE ( THREE -PHASE ALTERNATING CURRENT), MADE BY THE
BENRATHER Co., DUSSELDORF.
instance of the way German firms seem to study
the interests of their workpeople ; and I may, in
passing, remark that amongst these cycles were
some chainless machines made by a firm in Frank
fort. The driving gear was enclosed completely ,
and presumably on the bevel-gear system ; the crank
shaft driving wheel was situated in the centre of

to cycle to and from his house to the works, and
with that system of gearing he did not soil his clothes;
also that the gear ran very well, and gave no trouble.
The workshops are well arranged , all on the
ground level, and practically under one roof, divided
into bays. A variety of work was in progress, in
cluding cranes, roll-gangs and housings for rolling
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1

mills, and a large machine for producing seamless
tubes by a rolling process similar to the Mannesman.
system . Electric runway cranes were very much
in evidence (see Fig . 6 ), being a speciality of this
firm . Considerable attention has been given to
their design, and the details thoroughly worked out ;
each one is tested before being despatched from the
works. They are made in a considerable range of
sizes, and in various ways, with either one or two
motors . They can be arranged so that only the
lifting and lowering of the load is effected by the
motor, the travelling being done by hand ; or a
second motor can be added , so that the travelling
is worked by electricity as well as the lifting and
lowering.
The motors are started and stopped by means of
a switch fixed on the body of the crane, and oper
ated from the floor by means of hanging cords,
similar to the familiar arrangement for working
the overhead striking gear of machine tools. The
lifting chain , when long, is fitted at intervals with
rollers, which project in pairs one from each side of
a link , and which engage in sloping slots in the body
of the crane as the chain is lifted , so that it hangs
in a festoon of loops when the load is raised in
stead of trailing in one long loop . The illustration
(Fig . ( ) gives a good picture of a single motor
runway crane fitted with an alternating current
induction motor for lifting and lowering only, the
travelling being effected by hand with the hand
chain seen to the right of the end view ; the cords
for starting and stopping the motor are also clearly
shown. Current enters and leaves the motor
through sliding contacts. The motors usually
drive through worm geiring , the worm being made
of hardened steel and the worm -wheel of phosphor
bronze. The gearing is enclosed in a casing, and
runs in a bath of oil ; end thrust is taken by ball
bearings at each end of the worm spindle. Multiple
threaded worms are used , four threads being a
frequent number. Electric driving is employed
throughout the works, but here continuous current
at 230 volts is used , the current being generated on
the premises by the firm's own plant. Line shaft
ing runs down the length of the various bays, and
is divided into sections, each driven by an electric
motor . The roof is not made on the saw -tooth
weaving shed principle , but has top lights facing
both ways ; artificial lighting is by means of sus
pended arc lamps. The shops are large and com
modious — work of large span can be erected — and
the bays are well served by overhead travelling
cranes. An example which is in strong contrast to
the runway crane is shown in the picture of the
wide span travelling girder crane, and serves to
illustrate the variety of work carried out in this
special branch of the firm's manufacture ; this class
of crane is used for handling large quantities of
ore and coal in mining and transporting work . We
again noticed the quiet and orderly way in which
the workmen conducted themselves ; as we were
leaving the machine and erecting shops, about
4.30 o'clock , the men had stopped work for a short
tea interval of about fifteen minutes, which I under
stand is a general custom .
We paid a short visit to the power station of the
works, where multipolar dynamos direct coupled to
quick speed vertical steam engines were running
silently ( our guide informed me that they can also
draw current from a local supply if required ), and
then proceeded to inspect the drawing office , which

AND
ORE
TRANSPORTING
AND
LIFTING
)F
CURRENT
ONTINUOUS
(C
PAN
.S
FT
400
OF
CRANE
TRAVELLING
RIVEN
-.7Fig
D
LECTRICALLY
E
.or

The Model Engineer and Electrician .

.Co.
D
,'BY
BENRATHER
THE
ADE
MUSSELDORF
COAL

318

--

October 6 , 1904 .

The Model Engineer and Electrician .

was very interesting . Instead of the rows of hori
zontal drawing- boards, with draughtsmen bending
over them in the unhealthy and irksome style so
familiar in British firms, the draughtsmen herewere
working at drawing-boards inclined backwards at
a small angle from the vertical. A view of this office
is given in Fig . 8. The boards are arranged to
slide up and down on a strong frame, and are coun
terbalanced so that they can be easily raised and
lowered to enable the draughtsman to reach any
part of a large drawing . At the back of each frame
is a shelf, which serves as a table to the draughts
man working at the next board . In place of the
T -square a straightedge is suspended against the
paper by means of sliding cords at each end , work
ing over pulleys and crossing diagonally at the back
of the board — the effect of this arrangement being
that the straightedge can be lifted or lowered to any
position , and is always parallel to the top edge of
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taken a special interest. They were nicely finished ,
and had an appearance denoting good manufacture,
but I do not consider that their design is so suitable
for rapid and easy working as the patterns adopted
by leading British makers . The drawing-board
question I shall refer to later. This firm employs
twenty - five leading and forty under draughtsmen .
We could well have spent some more time in this
enterprising and up -to-date factory , but our
arrangements did not permit it. The gentlemen of
the Benrather Company welcomed us most heartily ;
delightful little glasses of cognac , cigars and
cigarettes, draughts of lemonade and seltzer were
awaiting us on our arrival and departure. We all
felt that the afternoon had been spent in an en
joyable and instructive manner ; our reception had
been of a most hospitable character , and the kind
words of our friends sent us away feeling very
glad that we had made the journey to Benrath .
The return to Düssel
dorf was made by road , a
number of wagonettes
having been engaged in
readiness to convey us
back to our hotel, where
we duly arrived in time
for dinner at 6.30 o'clock .
After dinner I meditated
on the day's experiences
whilst enjoying a cigar
and an excellent cup of tea
in the smoking room .
The great works of the
Gulehoffnungshütte Com
pany had presented such
a panoramaof engineering
industry that I deferred
the full consideration of
it's lessons to a later time;
so thinking over our visit
of the afternoon to the
Benrather Machine Com
pany, I saw a firm which
appeared keen , enterpris
ing and energetic, intelli
gently directed , and well
equipped
Given that
good co -operation and
Fig . 8. — DRAWING OFFICE OF THE BENRATHER Co., WITH VERTICAL DRAWING
BOARDS.
friendly relations exist be
tween employer and em
the board, a very slight effort being sufficient to
ployed , such a firm should have a prosperous
career .
move it . The tedious effort necessary to keep the
stock of a T -square against the true edge of the
My thoughts began to stray upon the fiscal prob
drawing-board is thus done away with. Ordinary
lem , but before I could fairly enter into that be
wildering maze our energetic secretary (Mr. W. T.
set-squares are used in the regular manner . The
Dunn ) reminded me that baggage was to be packed
straightedge is fitted with a light shelf along its
entire length , so that the draughtsman can keep his
early to-morrow morning, and labelled in readiness
pencil and instruments close to his fingers. Arti
for transition to Hanover, our next destination ,
ficial lighting is by means of inverted arc lamps, the
and that we had to finish breakfast in time to catch
the 8.45 a.m. train to Elberfeld for the purpose of
light being reflected from a whitened ceiling. The
viewing the suspended overhead railway. The
arrangement of the drawing -boards is well shown
in the illustration ; the straightedges with set-square
Junior Engineers are always punctual in their
engagements , so , mentally replacing the fiscal prob
in position may be noticed on several boards. The
draughtsmen seemed to be working comfortably
lem in it's pigeon -hole , I went to grapple with the
and easily , and reminded me of artists pleasantly
old problem which , I suppose , is familiar to most of
us - namely, to get twice as many things into a
occupied at easels rather than workers at the most
tedious branch of engineering skill.
Gladstone bag as it was designed to hold . After a
desperate struggle I managed to close my bag, and
During our inspection of various drawing offices
turned into bed , only to find nextmorning that I had
in different works, I took particular notice of the
not included my spare boots and a large portfolio .
drawing instruments in use, such as compasses,
( To be continued .)
dividers, & c . — a matter in which I have always
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A

Small Dynamo.

By E. VICKERMAN .
'HE following, which is a brief description of
the dynamo that I have made, together with
THE
the illustrations, may be of some use to
Teaders of this Journal. Making the patterns was a
rather difficult job , owing to the lack of proper
tools ; however , they were made, and the castings
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and after being taped up , insulated , and put on the
pole-piece, the latter is bolted to the ring by means
of set-screws, which may be countersunk as shown
in the sketch herewith .

For the Bookshelf .
[Any book reviewed under this heading may be obtained from The
MODEL ENGINEER Book Department, 26
29, Poppin's Court, Fleet Street, London ,
E.C., by remitting the published price
and the cost of postage.]

METAL WORKING . By J. C. Pear
son , London : John Murray.
Price 25. ; postage 3d .
extra .
This is a
very satisfactory
attempt to provide a handbook
which will give the student a
good preliminary insight into the
processes of metal working. The
various chapters dealwith chipping,
filing, scraping, vices, soldering,
drilling, ' riveting, screw -cutting ,
turning, screw -chasing, forging, etc.,
and although the information given
is at times somewhat brief, it is
always concise and clear. A praise
worthy feature of the book is the
large number and excellent quality
of the illustrations, many of these
being reproductions of photographs
showing the proper methods of
handling the tools . The book is
one which should be useful as a
text -book
in
schools
where
elementary metal working is
FIG . 1.-MR. E. VICKERMAN'S SMALL DYNAMO.
taught.
ELEMENTARY MANUAL ON APPLIED
MECHANICS. Sixth edition . By Professor Andrew
were received in the rough , a great amount of hand
filing being consequently necessary . The bed
Jamieson , M.I.C.E. London : C. Griffin & Co.
plate, yoke and armature end -plates are cast iron ,
Price 35. 6d . nett ; postage 4d . extra.
and the pedestals are of brass . The armature is
More than a simple notification of the publica
wound with twenty - four coils of 22 s.c. wire, and is
tion of a sixth edition of Professor Jamieson's
connected up to a 24 -part commutator, which is
well-known and popular elementary “ Applied
built up of cast brass segments.
Mechanics " seemsnecessary . The work is one of the
best , if not thz best on the subject, and has been
thoroughly revised . The latest Board of Educa
tion examination papers are included , and amongst
other things, this edition contains two excellent
plates illustrating one of Messrs. Alfred Herbert's
most recent electrically driven hexagon turret
lathes, with some working drawings and a detailed
description . We can recommend the work , not
only to the apprentice and engineer student, but
to the amateur model maker. The latter will find
the book much more interesting than one on
theoretical mechanics, and should also find it a
Fig . 2. - SECTION OF POLE -PIECE ATTACHED
help to him in making working mechanical models
TO RING .
of other than stereotyped designs.
The diameter of armature is 4 ins. by 4 ins. long,
TONING BROMIDES. By G.G.Winthorpe Somerville,
F.R.P.S. London : Dawbarn & Ward , Ltd.
and the field -coils — of which there are four - are
Price is .; cloth 2s, net ; postage 2d . extra .
wound with 22 s.c. wire, and connected in shuntwith
armature. The pole -pieces are of soft steel, and
A handy little book for photographers (amateur
are cast something like the shape sh )wn in the ac
and professional), comprising some 78 pages, des
companying sketch , Fig . 2. The coil ofwire is wound
cribing the methods of obtaining various tones in
bromide prints .
on a former, a shade bigger than the pole -piece,
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Steam

given here, and the rest can easily be obtained from
the scale given . Care should be taken to set the
slide-valve so as to get plenty of steam on the
forward or pressure stroke ; a very little will work
the suction . The steam end should be lagged .
The pump valves should be gunmetal balls, or the
ordinary mushroom type, and the air bottle may

Pump.

By E. W. F.
'IGS. 1, 2 and 3 show the elevation , plan and
Fire
end view , respectively , of a small steam
pump suitable for feeding small boilers , etc.
1

1

in po
4

3

2
Scale

4

of inches

HA

FIG . 1. - LONGITUDINAL PART SECTION .

go
8
og

a

@

do

FIG . 2. - PART SECTIONAL PLAN OF SMALL STEAM PUMP .
Although a rather old - fashioned pattern , it is
eminently suited to the requirements of the average
amateur as the pattern work is of the simplest, and
all castings are in gunmetal, except the flywheel,
which is iron . A few of the leading dimensions are

be a dummy or (as in the writer's case) the real
The bridle, piston-rod and pump ram are
thing .
made from a small forging, and the ram must be
cased with brass, or trouble will ensue. All glands,
unions, & c . are screwed twenty per inch , as it is an
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easy thread - for those who have no screw -cutting
lathe - to catch with a chaser.
The small cheese
headed screws are $ Whitworth .
A spit cock should be placed on the air-bottle or
over the delivery valve, but is not shown in the
drawing. The crank is of the disc type and is
screwed on the shaft , which is afterwards burred
over . The eccentric and bridle block are worked
up from castings. Flywheel should be turned on
face and sides of rim and boss. The cylinder is held
in place by two 3-16ths screws passing up through
the bedplate. The writer has had the original of
this article pumping against 100 lbs. per sq. in . as
a hand pump and against 60 lbs. when worked by
steam .

o
Fig . 3. - PART Cross SECTION OF A SMALL
STEAM PUMP.
Steam End. - Stroke, 1 -in . ; bore, t -in . ; steam
ports , 3-32nds in . by #in . ; exhaust ports, 1 in . by
in . ; steam pipe, f in . bore.
Water End. --Stroke , 1-in . ; bore , t-in . ; suction ,
3-16ths in . diameter ; delivery, f in . diameter .
THE FIRST PARLIAMENTARY RAILWAY.-- The first
railway or tramroad constructed under an Act of
Parliament was the Swansea and Mumbles line,
now worked as an electrical tramway. This line,
which extends along the shores of Swansea Bay,
dates from 1804, and the present year marks the
centenary of the obtaining of the Parliamentary
powers. Since 1899 the line has been extended
from its old terminus at Dunns to the Head at
Mumbles. The rails were in lengths of 3 ft. of
angle iron spiked to blocks of granite . The wheels
had no flanges. First worked by horses, locomotives
were next used to within the last few years, and
now the long trains of cars are run by electric
power .

Notes on
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Locomotive

Practice .

By CHAS. S. LAKE .
(Continued from page 277.)
CONTINENTAL LOCOMOTIVES.
HOSE students of locomotive engineering who
TH turn their attention to Continental practice
must be prepared to allow for the vast differ
ence which exists in the matter of external appear
ance between foreign engines and those of British
design , for whilst the latter are noteworthy for
simplicity and uniformity of outline, those met
with upon the Continent are conspicuous for what
appears, at first sight, to be a total disregard , on
the part of their designers , for appearances. It
should be remembered , however, that considerations
which do not apply in this country have sometimes
to be taken into account on the other side of the
Channel, and that, as a consequence, many features
in the design of the locomotives employed upon
Continental railways are unavoidable rather than
sought after . Still the fact remains that sim
plicity in detail and regularity of outline are
desirable features in the modern locomotive, and
British engineers very naturally hesitate before
introducing complicated mechanism , or departing
from traditional usage with regard to general de
sign , unless some very decided gain is likely to
result from so doing. It is only fair to say that in
many respects the latest Continental locomotives
bear evidence of a more thorough and scientific
study of the problems involved in locomotive de
sign , and very often , when the reasons for the
existence of what (to us on this side) appears as
useless complication are inquired into , we are in
clined, after all, to agree with their motives and
admire the results obtained in consequence of the
presence of what some are pleased to call “ ob
jectionable features."
Take the Walschaert valve gear for instance.
Viewed casually , this appears to be altogether
unnecessarily intricate in character, and as likely
to give an immense amount of trouble, owing to
its numerous parts and different degrees of motion.
Yet it is one of the best , if not the best gear yet
invented for locomotives. It permits of an almost
faultless steam distribution , and may be applied with
equal facility for either inside or outside cylinders.
It certainly gives no more trouble than the gears
used in this country ; and if more expensive, as
regards first cost of production and maintenance ,
it has compensating advantages which undoubtedly
render its application more generally desirable.
In the matter of collective design , the Continental
locomotives are more complicated in appearance
than those of British build . One reason for this is
that the majority of the former are compounds,
and in the case of most recent engines four
cylinder compounds, with separate valve gear to
each cylinder, two sets of which are invariably
placed outside the frames, no matter what the
cylinder arrangement.
There are, without question ,many ways in which
Continental locomotives might be improved , with
out in any way impairing their efficiency, and
some of the private builders — notably those
in Belgium and Germany - in whose hands much
of the designing as well as building is left,
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are apparently recognising this fact more and more
as time proceeds, formany of their later productions
now vie very closely with English locomotives in
the matter of appearance, as will be gathered from
illustrations appearing in subsequent articles of
this series, In the matter of boiler mountings
especially , great improvements might with advan
tage be introduced, and instead of the plain or
stove-pipe ” chimney so generally adopted abroad ,
a neatly designed chimney, surmounted by a
flanged top , such as we are accustomed to see in
this country, might be employed ; whilst the re
moval of the sand -boxes from the top of the boiler
to a position below the running board would help
to render the appearance of the engine a more
symmetrical one - and this is, after all, a practical
measure.
It would be possible to go on at some length to
point out other features in which home locomotives
surpass foreign ones where appearance is concerned ,
but, having regard to space, it will perhaps be best
to enter upon a consideration of the specified
designs which have been selected to illustrate the
subject in hand .
The first of these is a four-wheeled coupled bogie
express passenger engine employed on the Austrian
State railways. Some fifty to sixty of these loco
motives were first built, and having proved success
ful in working, the number was increased to one
hundred. The cylinders, as will be seen , are placed
outside the frames, and drive the first pair of
coupled wheels. These engines are compounded
upon the Gölsdorf system . No starting valve is
required in this system . Two small live steam
inlets are placed in the low -pressure valve seating,
and these are so arranged that when the engine
is starting, or requires extra power from the boiler
( the reversing screw being in full forward or back
ward gear), one of the apertures is uncovered , and
theother is closed bymeans of a ribcast on the slide
valve. Two apertures are situated , one at either
end of the valve travel, and there is no intercepting
valve in the receiver. It will be noticed that the
bogie wheel base is exceptionally long . It is, in
fact , no less than 8 ft . 10 ins., as compared with
the coupled wheel base of 9 ft. 2 ins. Two domes
are provided , and steam is taken from the rear
most one, and then passes along the connecting
pipe to the foremost one, and thence by way of the
pipe outside the boiler to the h.-p. cylinder , which
is on the right-hand of the engine. In this way it is
thought to get dry steam into the cylinder , but
there would appear to be some danger from con
densation, especially in cold weather , owing to the
supply pipe to the h.-p. cylinder being wholly
outside the boiler, in spite of the fact that it is
protected by lagging. The engines of this series
are employed in working heavy through inter
national trains, weighing on the average from 250
to 300 tons, at speeds of 40 to 45 miles per hour,
over sections of the line including grades of $ per
cent. Higher velocities are attained in more level
districts, where speeds of from 50 to 53 miles per
hour are reached ."
( To be continued .)
PRESS -PEAT Fuel. — The experience gained with
the use of press -peat as locomotive fuel in Bavaria ,
Austria , Sweden and Russia , is stated to be very
satisfactory .

Two Model
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Tug Boats .

By W. J. BATES.
EARLY two years ago I saw a copy of The
MODEL ENGINEER for the first time, and
N
seeing a reproduction of a steamboat I
thought I would try my hand at making one for
the amusement of my little boy . I procured a set
of castings for twin -cylinder engines, but only
having a couple of files and a hand drill at my dis
posal, I was not able to get them to work owing to
parts being out of square, so I separated them , and
decided on using only one cylinder, and succeeded
in getting that to work satisfactorily . Next came
the boiler, which , owing to inexperience, was badly
constructed and weak, for one Saturday afternoon
when I had the boat at the dam I lifted her out of
the water to do something leaving the lamp on ;
of course steam ran up, and one of the side stays
drew out with a loud report and a cloud of steam .
Needless to say, the spectators who were crowding
round cleared promptly . After that I decided to
make a new boiler, and, thanks to articles in the
MODEL ENGINEER, I succeeded .
The general arrangement of Tug-boat No. I can
be seen from the photograph reproduced on the
opposite page, which shows the way the lamp
was held in place. It is an ordinary No. i Swedish
lamp, with the valve handle cut close up , and filed
for a clock key to adjust the flame. I have no
trouble with this method at all; as soon as steam is
up, I take the lamp out and turn down the flame
to about 3 ins., and I find this quite sufficient to
keep 30 lbs. pressure. As the speed of this boat
did not satisfy me, I decided to make another,
which I have just completed except a few deck
fittings , such as boats, bridge for tow rope, etc.
The internal fittings are from No. 1 , with the addi
tion of a blow -off tube attached to the water gauge
leading out of the bulwarks, as can be seen in photo
graph , as it shows a white mark down the side.
This boat is a great success, as on trial after steam
ing about the dam for, say , twenty minutes, we
set her over a measured course of 65 yds. without
stopping or oiling, and she covered it in 65 seconds,
timed by two watches ; steam pressure, between 20
and 25 lbs.
Both hulls are dug out from blocks of yellow
pine. No. 2 is a bit finer at the bow than a proper
tow -boat. There is one point I would like to draw
attention to , and that is, the great deception there
is in the apparent speed of a model steamboat,
I often see in descriptions of boats in the MODEL
ENGINEER guesses at the speed , but I think if the
boat were run over a measurcd distance and the
time taken it would surprise a good many .
The general dimensions of my two boats are as
follows : -No. 1. Length , 2 ft. 6 ins. ; beam , 6 ins. ;
draught aft, 7 ins. No. 2 : Length , 3 ft. i in .;
beam , 7 # ins. ; draught, 6 ins. ; boiler, 41 ins.
diameter, 9 ins. long ; furnace tube, 2 ins, diameter ;
in . diameter , ends cast brass
eight cross tubes,
in . thick ; tubes solid drawn 1-16th in . thick,
riveted and sweated and covered with asbestos, as
is also the steam pipe to engine and also the front
part of the boat. This boiler will steam for it hours ,
the lamp burns about the same. The engine has a
4 -in . by H-in . slide-valve. I hope this brief descrip
tion of my first attempt will be useful to other
readers of THE MODEL ENGINEER.
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MODEL STEAM TUG - BOAT, No. 2 .

MODEL STEAM TUG -BOAT, No. 1, WITH DECK REMOVED .
TUG - BOATS .

By W. J. BATES.

( see page 324 .

.
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The

Construction

of Model

Alternators .

By “ ZODIAC."
(Continued from page 256.)
(44) Terminal E.M.F.of Alternator. – The voltage
generated (as given by par. 42) usually termed the
full load internal E.M.F. per phase is is the sum
(vectorially added ) of ( a ) full load terminal E.M.F. per phase ;
(b ) the Ohmic drop in the winding (C x R ) ;
(c ) the reactive back voltage due to full load
armature reaction .
Hence the full load internal E.M.F. generated will
exceed the terminal E.M.F. by the vectorial sum
of the above voltages. The Ohmic drop can easily
be calculated from the resistance, the length of each
turn being measured off the drawing of the machine.
On the other hand , the value of the reactive back
voltage is very difficult to calculate unless a short
circuit curve
taken from a similar machine is
available.
It is fairly safe to assume that the voltage
generated at full load should be 10 per cent. to
15 per cent. greater than the required terminal
voltage at full load .
(45 ) Current per Phase in Line and in Generator
Windings. In a " single phaser " the current per
phase in line and machine winding will be the same
-.e.,
Current in amps . = watts
voltage.
Thus, a 4 K.W. (4,000 Watt) machine would have
an output of 40 amps, at 100 volts . In a three
phase system the current in each line
total current
total current .
173
V3
Thus, if we transmit our 4 K.W. with a three
phase system the current per phase in the line (i.e.,
the current per line ) would be
40
40
= 23'1 amps .
V3 173
Providing we transmit the same number of
kilowatts at the same pressure , the current per
phase in the transmission line will be the same,
independent of the type of generator winding
(“ mesh ” or “ star " ) ; but, as already mentioned,
the current in the winding of the machine is de
pendent on whether it is “ mesh ” or “ star
connected . Hence it is necessary in the design of
a three -phase machine to decide between “ mesh "
and “ star connection before the size of the stator
winding can be determined. On referring to the
remarks made when describing three- phase con
nections it will be evident that with a “ mesh "
connected generator (often termed “ delta ” or
“ triangle " connections) the value of the current
in each of the supply lines of the external circuit
is 13 x the current in each machine winding.
Having determined the current per phase, we can
settle on the gauge of wire to be used and the size
of the slots in accordance with pars. 43 and 40 .
(46 ) Dimensions of Stator or Armature. --The
cross -sectional area of the stator iron must be such
that the flux density does not exceed 15,000 lines
per sq. cm ., 8,000 lines being a good average density
to employ ; thus allowing for a considerable increase
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being made, if found necessary, to compensate for
armature reactions. The dimensions D and L
being settled (par. 39 ), the area of iron can be
easily increased or reduced by altering the external
diameter of the stator stampings. The flux density
in the stator teeth may be as high as 10,000 or
11,000 lines per sq . cm .
Flux density in teeth
Total flux per pole
Net iron area of teeth spanned by a pole face .
As there are two paths for the magnetic flux
from each pole , the total flux through any section
of the stator is half of the flux per pole.
At full load the flux that must enter the armature
from each pole
full load internal E.M.F. per phase x 108
N
n x 2 x R
this equation being merely par. 42 in a modified
form .
(47) Heating of Armature and Cooling Surface.
Provided the stator is properly laminated and ven
tilated , there is little fear of the cooling surface
not being sufficient in the case of a model alternator.
The watts lost in heating are calculated in just
the same way as for continuous current plant :
Watts lost in heating = current? x resistance.
The area of cooling surface may be taken as the
sum of the areas of the two ends of the core and the
areas of the inner and outer curved surface. The
cooling surface should be such that the C2 R loss
does not exceed 1 watt per sq . in . of cooling surface
for stationary armatures, and i } watts for revolving
armatures.
(48 ) Area and Length of Magnet Pole . — The
total flux per pole of the magnet will be found by
multiplying N , the armature flux per pole, by the
leakage coefficient. Having settled the flux density
for the field we can determine the area of the
magnet pole . The excitation being calculated
from the curves , and the length required for the
magnet winding thus found , the magnet may be
roughly drawn out to scale . In practice when
designing a machine of this sort, without much
data to work on , errors are bound to creep in as
regards the values of the constants taken ; so that
it is best to design the magnet rather liberally , and
then , after the machine is finished and the armature
wound, check the calculation by a trial winding ,
if accuracy is required . · By winding a few turns
of thick wire as a temporary winding on the magnet
and then finding the current in amperes required
for the full load excitation , the calculation can be
easily checked, and the amateur may thus avoid a
possible error being made in his final magnet
winding.
The ampere turns being thus found, it is a simple
matter to figure out the equivalent final winding,
which , of course, will consist of much finer wire
and a larger number of turns than the temporary
winding, although the actual ampere turns will be
the same. It is rather convenient where an electric
supply of 100 to 200 volts exists (continuous current)
to arrange that the field current be about amp.
Then by putting in series an ordinary 16 - candle
lamp (60 watts) in circuit in the case of the 100 - volt
supply , or a 32 C.-p. in the case of the 200 -volt
supply , the excitation current can be taken direct
from the nearest wall plug or lamp from the light
ing mains and thus save batteries, otherwise re
quired . Large alternators, of course, have separate
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direct current machines as exciters, these being
either belt -driven or direct- driven from the alter
nator shaft. In the case of a model alternator,
the exciter would be about as big as the alternator
itself, so that the whole would look out of pro
portion .
( To be continued .)
A CORRECTION . — In the issue for September 15th ,
page 255, second column, line 7 , read— “ The
frequency n = 1-60 times the revolutions per
minute multiplied by the number of pairs of poles.”
The reader will at once see the error on reference
to article 2, page 279, of the M.E., March 24th .

A

Portable

Electric

Battery .

By CHARLES WILLIAMSON .

and simple portable accumulator which I
have made for working a coil and small
motors and lighting a 4 -volt lamp.
There are two small glass cells sealed at the top
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experience with acid batteries , with the messing
troubles of cleaning corroded terminals , fittings,
& c ., and amalgamating zincs.
I have found it most useful for the purposes
named , using it frequently with the lamp to go into
the garden and greenhouse at night.
For charging it is always connected to a set of
four Leclanché cells when not in use, and I have
had them going for this purpose nearly a year
without attention, and it has always kept ready for
use . When I want to be sure that it contains a
good charge (knowing that the four Leclanché cells
have been in use so long ), I put a fifth cell on a few
hours before required. It has never been charged
with anything but Leclanché cells, and gives good
results , having the powerful current of an accumu
lator always available, and in a convenient form to
be easily taken about wherever required with no
more trouble and attention than a set of ordinary
Leclanché cells.
Of course, such a battery could be made to give
any voltage (within reason), each accumulator cell
being added giving two more volts , and additional
Leclanché cells added to the set for charging in
proportion ,
Torpedo Boat Destroyer Trials.

PORTABLE ELECTRIC BATTERY : FRONT OF CASE
REMOVED .
with paraffin wax and painted over with Brunswick
black . Each cell contains two plates cut from
ordinary sheet lead , being cut nearly three times
the width of the inside of the glass cells ; and after
being bored all over with holes and pasted with red
lead, each plate was folded S -ways, which binds the
paste well between the folded plate.
It is the utility of this battery that I think will
commend it to the amateur , especially if he has had

THEsome
loss of
the time
destroyer
which
occurred
Ad
in the
resulted
ago, Cobra,
little
miralty coming to the decision to build this type
vessel of heavier scantling, and to run at a reduced
speed . This decision has now been questioned by
a committee of experts, which was subsequently
appointed to make a thorough and scientific in
vestigation of the subject, and who have arrived at
the conclusion that the alarmist attitude taken at
the time of the Cobra accident was quite unneces
sary. The new 251-knot boats are, on an average,
230 tons heavier than the earlier 30-knot boats .
This reduction in speed is a seriousmatter, as events
in the Far East have shown that fastness is every
thing in destroyer tactics, while in addition the
larger boats cost something like 25 per cent. more,
and reduce materially the radius of action at any
given speed . That the Admiralty are anxious to
increase the speed of destroyers is evident from the
fact that they have recently approached the builders
of this type of craft with the question as to whether
the guaranteed speed can be increased without
forfeiting any of the other qualities.
A number of these new destroyers have now
completed their trials, and the results are contained
in a parliamentary return just issued . Two of the
boats are turbine driven , and one, the Velox, steamed
27• 1 knots for 7'35 tons of coal per hour ; the other ,
the Eden , 26-2 knots for 7.45 tons per hour. The
best result with reciprocating engines was 26-2
knots with a coal consumption of about 51 tons
per hour, this vessel having the remarkably low
rate of 1.65 lbs. per indicated horse-power per hour.
Another reciprocating -engined vessel returned 1856
lbs. for 25.8 knots , which also gives a better result
than the turbine vessels . A third , which steamed
26° 1 knots, only consumed 19 lbs. All these three
vessels were Yarrow boats. In the case of the other
vessels, the consumption ranged up to 2.79 lbs. ,
so that the average result is not more than the 7 }
tons recorded for the turbine vessels . Where the
consumption was over 2 } lbs., the vessel had to
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carry an increase in load at the rate of four tons
for each tenth of a pound in excess of 2'5 lbs. per
indicated horse-power per hour - while , for less
consumption , a deduction was made for the saving
on the same basis. - The Mechanical World .

Designs
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of the supply pipe , which may be taken either from
the dome or top of boiler ; the ' front view ' shows
method of fastening by two screws to boiler.
The drawings depict various superheating arrange
ments ; the dotted lines for an internally fired
single - flue boiler and full lines for a Smithies
type. The method of superheating by a coiled
pipe in smokebox only is not shown, as I am of
the opinion that it would be of little use in so
small a model, as it does not go through the flames.
“ The drawing shows the regulator handle | in .
out of centre line of boiler, which is a decided
advantage as it allows the water gauge to be fixed
higher up and more central than would otherwise
be the case . The advantages claimed for this
regulator are - pressure always keeps plug in place,
and therefore stèamtight ; no leaking glands by
parts moving in them ; easily taken off for repairs;
permits steam to be taken from two places ; provides
a more upright position for water gauge; and allows
a neat regulator handle and fitting without being
bulky. I have used an ordinary plug tap in the
smokebox of a locomotive (barely 1 -in . scale ),

for Model Lucomotive
Regulators.

UR readers will remember that some months
ago we inaugurated a competition for the
best design for a model locomotive regulator,
and in our issue of March 24th last we published
the prize design , by Mr. P.G. Hepworth . We now
insert some of the unsuccessful designs sent in for
competition , together with a few comments on the
merits of the several devices.
Mr. E. Siddall describes his idea as follows :
“ The design shown is that of a simple plug tap,
set in a square seating, the latter having two lugs
for attachment to boiler tube-plate, and also a

0

A

A

F
Asbestos joint

Superheolerrit
LONGITUDINAL SECTION .

FRONT VIEW .

CROSS- SECTION OF COCK .
threaded piece for making the connection with pipe
from cylinder steam chests. It will be seen that
the plug has a hole drilled down the centre at one
end , which is met by a corresponding hole through
the side at right angles to it for the steam passage,
and is also provided with a square seating for a
slotted lever or handle to be fixed on and held in
position by a nut. The tap is operated by a rod
passed right through the boiler, in a tube, the
regulator handle being affixed at one end and the
other bent to form a crank , flattened outsufficiently
to take a pin ( threaded and riveted over to prevent
turning ) which passes through the slotted lever of
plug. As the lever or handle is turned through a
given radius, the motion is also imparted to the
slotted lever with which it engages, opening and
shutting the tap as required . The drawings show
a regulator suitable for a t-in . scale locomotive
with a boiler 9 ins. by 21 ins, diameter.
“ Liberal dimensions in tap and steam pipe areas
have been allowed .
The front view ' shows the
tap in position , with the levers and their respective
movements ; the longitudinal section ' gives plug
tap in section , and also the possible arrangements

REGULATOR
HANDLE .
PIPING ARRANGEMENTS .
Fig . 1.-Mr. E. SIDDALL'S DESIGN FOR A MODEL
Locomotive REGULATOR .
operated by the same means as above, and have
always found it work very smoothly and never
known it to stick . "
Mr. Roblin's design is a modification of the
ordinary type of locomotive regulator , in which
the slide-valve consists of an open-ended piece of
tube, with a single port -way, moving vertically in
another single-ported piece of tube which is attached
to the top of vertical pipe to the dome by an elbow .
A bracket is attached to the tube which is connected
to themoving arm on the regulator rod in the usual
manner . To prevent the slide-valve turning, it
should be slotted near the bottom and a small
screw ( A , Fig . 2) inserted from the outside to en
gage this slot.
( To be continued .)
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Smithies, of Watford . Since the “ Don ' came
into my possession last autumn I have modified him
Readers.
in some of his minor details with improved results .
I have substituted a longer steam and superheater
pipe with a larger bore, and given the same one coil
The Editor invites readers to make use of this column for the full
in the firebox , which gets the full force of thelamp ;
discussion of matters of practical and mutual interest. Letters
desired , but the full
may be signed with a nom -de- plume ifinvariably
replaced the regulator with another of neater de
name and address of the sender must
be attached ,
sign ; made new and neater steampipe arrangements
though not necessarily intended for publication.]
between the cylinders ; and soldered all joints in
Russian
Model Railway .
A
same with silver solder in place of the previous soft
TO THE EDITOR OF The Model Engineer .
soldered joints (I found this necessary on account
DEAR SIR, -A few particulars of my model rail
of the extra superheating). I have fitted new
way and rolling stock, which was illustrated in the
detachable keeps for the bogie axle boxes, and added
M.E. for November ist, 1902, Vol. II., may be of
a whistle and a better form of displacement lubri
interest to your readers .
cator for the cylinders. I have also made a
connection from the tank in the tender to keep
the lamp continually supplied with spirit, and
finally painted him in different colours similar to
the Russian locomotives - green barrel, cylinders,
A
cab and tender body , with black smokebox and
1
frames, vermillion wheels with bright brass rims.
The railway is a plain circle, and does not boast
of any station , signals , points or other refinements.
The rails are made each in one piece of -in . by
k -in . bar iron , so that there is only one joint in each
rail. The sleepers are made of young birch trees
taken direct out of the forest, cut into lengths of
about i ft . each , and flattened at top and
bottom only . Sawcuts were made in the
sleepers the right distance apart to corre
spond with the gauge of the rolling stock ,
and the rails hammered into these sawcuts ;
and the wood being green they have held
very well all the summer, which was all
I'wanted . A circular sand " embankment"
was made in a corner of the garden 26
ft. in diameter, and varying in height a
little, as the ground was found to have a
slight slope in one direction . On this
embankment the sleepers are simply laid ,
and every fifth sleeper or so fastened down
with a notched wooden peg at each end or
at one end as was found necessary to make
Boiler barrel.
the rails lie firm and level . The super
elevation of the outer rail all round is
3-16ths in . When the track was finished
plenty of sand was put on to just cover
the sleepers, and it then looked very well ;
but rain and weather have since bared
the sleepers very considerably.
Fig . 2.-MR. W. C. ROBLIN'S DESIGN FOR A MODEL
The coaches are also the work of Mr.
LOCOMOTIVE REGULATOR .
Smithjes, and were illustrated and des
cribed in The MODEL ENGINEER about
two years ago . The long rigid wheelbase of io ins.
The permanent way is of the most simple and
elementary character, but one interesting distinc
causes them to grind a good deal on the curve.
tion enjoyed by this model railway is that, so far
I have in view the fitting of bogies. Notwith
as I have been able to ascertain , it is the only one
standing this friction , the engine takes the two
coaches round the track at a good speed . On a
of its kind in these parts, and it is possible that it
is the only actual working model railway (if I may
test the time taken to complete the circle of 82 ft .
give it the name) within the vast dominions of the
was 13 seconds, which gives a speed of fully four
Czar. The making and working of a model steam
miles her hour, and this speed was maintained for
railway is a form of amusement the Russians are ,
half an hour without a stop. When running light
as a whole , quite unable to appreciate . However,
the speed is, of course , very much greater ; and even
whatever may be said as regards the railway itself
with a curve of 13 ft. radius and a super-elevation
on this head, I am quite sure that the locomotive
of outer rail of 3-16ths in ., to give the engine full
can claim a unique position . From the point of
steam would mean an accident,
appearance and performance , it is certainly the
The method of fastening the rails to the sleepers
most wonderful for its size in the whole of Russia .
I got from an article in the M.E. some time ago
In this locomotive many readers will, perhaps ,
describing a model railway in Germany, and I find
recognise an old acquaintance, namely, the “ Don ,”
the method quick, easy, and effective, and, where
formerly the property of the builder, Mr. F.
appearance is only of secondary consideration , is
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to be recommended . In this case my model
railway was only laid down for a period of about
three months,at the end of which time I was obliged
to take it up. This accounts for the track being
of such an elementary character .
In conclusion , a few words about some of the
exciting " accidents ” that have taken place on this
line may not be without interest.
The first serious accident was not the fault of
the driver, but was, I am sorry to say, a case of
train wrecking by a lady, and that none other
than the lady who bears my name and shares my
fortunes (and misfortunes). Like most other ladies
she is somewhat dense about things mechanical
I hope if any lady ever reads The MODEL ENGINEER
she will forgive me — and when the train was ap
proaching she coolly laid a small twigacross themetals
just in front of the engine. I immediately shouted
to her to remove it, but she had no time, and the
next instant the engine was upon the obstruction .
He gave a little jump and came down with a thud
which – I was going to say made the very earth
tremble ” ; anyway, it was a fairly respectable
smash up. The guard irons came in contact with
one of the sleepers and knocked it out of place,
and the engine received considerable damage. He
stopped dead , turned a somersault down the sand
embankment, and there he lay enveloped in flame
with the wheels spinning furiously . When I had
put out the fire (not without burning my fingers),
I picked him up, and in doing so the bogie dropped
The
off, the bogie pin having broken in two.
bogie framewas considerably bent, and one of the
wheels knocked slightly out of truth . It took me
the best part of a week's evenings to repair and put
the locomotive in order again , as I had to take him
all to pieces to get rid of the sand which had got
into the bearings, & c. My wife afterwards ex
plained that the reason she laid the twig on the
metals was that she wanted to see him cut it !
Now , the fact that the engine is a single , with
practically all the weight on the middle or driving
pair of wheels, and also that the track is a con
tinuous curve, would be sufficient to convince most
people that a very small twig would derail him .
My hardest task was to keep my temper.
Two other accidents have occurred , both from
the same cause , namely , owing to the lamp flood
ing through the carelessness of the driver . The
arrangement in existence at that time for feeding
the lamp was simply a small pipe with a ccck in it
leading from the tank in the tender and ending
in a piece of indiarubber tube which was simply
dropped into a hole in the lamp between engine and
tender . If at any time I opened the cock too much ,
or forgot to close it at the right time, the lamp
would get too much spirit, which would overflow
on to the top of the lamp through the vent hole
and catch fire, also setting on fire the indiarubber
tube and causing a general blaze all over the foot
plate and front of tender . On one occasion this
melted the solder which held the coupling between
engine and tender, and the engine suddenly broke
away from the tender and carriages and shot ahead
at a fearful pace (ine extra fire had raised the steam
to 70 lbs., the safety valve having for some reason
or other stuck ). The speed was too much for the
curve and he rolled over ; butwhen the fire had been
extinguished he was very little worse, excepting
that the paint was burnt off the cab and the orna
mental beading of the cab had dropped off. It

was a bright sunny day, and the blaze of the spirit
was quite invisible , so that I had no idea that any
thing was wrong until themischief was done. After
a second and exactly similar accident I began to
think about a remedy, with the result that I adopted
the following plan : - The holes in the top of the lamp
were plugged , and a small pipe was soldered into
the side of the lamp on a level with the top of the
burners. This pipe projects out about level with
the edge of the footplating and is bent downwards,
so that when the lamp is about three parts full of
spirit, the spirit begins to drop from this pipe in
full view of the driver. The supply pipe is led
from the back of the tank , where the regulating
cock is , through the bottom of the tender and under
the axles, and enters the lamp at the back . This
pipe is made flexible by coiling, and is provided
with a screwed union at each end . This arrange
ment works splendidly, and there is no possibility
of the lamp flooding and the supply catching fire.
The only thing that can happen is the spirit running
to waste through the overflow pipe, and this is
immediately noticed , and the cock can then be
closed . — Yours truly ,
G. E. COUPLAND .
Moscow .
How to Describe any Angle Without a
Protractor.
TO THE EDITOR OF The Model Engineer .
DEAR SIR ,—I do not know if I can claim to be the
iny ntor
the following meth
of describing or
measuring angles without the use of any other
instruments than a T -square and a carpenter's
C.

B

A

DESCRIBING
ANGLES
WITHOUT
A
PROTRACTOR .

An

B
rule , but so far I have not seen this “ dodge ” in
print. The principle on which it rests is this :
În any right-angled triangle the adjacent sides are
directly proportionate to the remaining angles ;
also these two angles are together equal to a right
angle, all of which cur old friend Euclid has clearly
proved to us.
Bearing this in mind, we have only to construct
a right-angled triangle whose adjacent sides bear
the same proportions as exist between the required
angle and its complement, and the thing is done.
An example will perhaps make this clearer . Let
us assume that we require an angle of 20 ° ; its
complement will be 70 °. Draw the lines A B ,
BC, at right angles to one another, making AB
7 ins. long and B C 2 ins. (the length is immaterial
so long as the proportions of 20 to 70 are maintained ).
The angle B A Copposite to the 2 ins. side is 20 °
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A CB, the angle opposite to the 7 -in . side, being
70 °, the complement.
This device may also be employed for measuring
any given angle, thus : It is required to find the
angle B AC. From any point C in AC draw CB
perpendicular to A B. Measure the lines A B and
BC. Let us suppose A B equals 6 ins., and BC
equals 4 ins. ; then , as 4 (the side opposite to the
given angle ) is to 90 (the sum of the two sides ),
so is x to 90 ( the sum of the two angles ; or x equals
36 — that is, the angle B A C is 36º. — Yours truly ,
South Hampstead .
Paul CORDER .
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and then the gramophone would be heard through
the buzzer just like a real one.
If you like to know any more about these instru
ments or any other, if I can help you I will only
be too glad to do so , because I have learned so much
from your little paper . I should like to see a design
for a small oil engine in it one of these days, but
I will wait till one appears . - Yours truly,
Dick LEWIS .
Machynlleth .

A Design for a Powerful Model Locomotive.
TO THE EDITOR OF The Model Engineer.
DEAR SIR - I should like to make a few remarks
regarding the 4 -in . scale locomotive described in
the
Practical Letters ” column of THE MODEL
ENGINEER for September 22nd .
The general design is, in my opinion, an excellent
one if sharp curves are not to be negotiated , but
I would suggest the employment of outside cylin
ders with valves on top, the raised
footplate being carried as far forward
Buzzer
as the valve chests ; when so placed ,
Buzzer
the slide-valves may be accurately and
easily set. Some difficulty would be
found in placing cylinders of this size
Horse shoe
between the frames in the usual way,
magnet
with valve chests between them ,
With outside cylinders, driving on
the front pair of coupled wheels , the
ES
OL
connecting -rods should be placed out
side the coupling-rods, otherwise the
Lighining
rear bogie wheels would probably foul
proleclor
the crossheads.
As regards the boiler : if the distance
e
between tube plates bereduced to 9 ins.,
and thirty -six tubes, in . diameter, be
substituted , the tubular heating surface
Transmitter
would remain practically the same, and
the firebox could then be made 3 ins.
longer , and several cross water tubes
could be fitted .
Receiver
With a firebox 64 ins. long, fired by
charcoal, sufficientheat would probably
not be obtained to render the forward
part of the tube efficient, and the super
0 :1
heater would most likely become a con
Oc (Ос
Oz
denser. Three “ Primus" burners might
be tried with a firebox 9 ins. long, if
A LOUD -SPEAKING TELEPHONE ,
they were slightly flattened on four
sides to allow a free passage of air.
a kind of telephone called a phonophore, which
A superheater consisting of a plain coil would be
works on the same wire as the electric staff instru
found easier to construct, and would expose quite
ment manufactured by the Phonophore Telephone
as much surface as a “ hair-pin " superheater.
Co., London . This telephone, of which I give a
I have made a 43-in . diameter boiler for a 3k- in .
drawing, will answer his purpose.
gauge locomotive, containing thirty-two tubes
fin . diameter, 9 ins. long , firebox 61 ins. long, with
I asked the station -master at the next station
in . diameter ,
twenty -two cross-water tubes
to the one I was at to take his receiver off and place
superheater (five coils of 5-16ths in . copper tube )
his gramophone to the transmitter and I took my
has 60 sq . ins. of heating surface ; the total heating
receiver off and placed one of the terminals on the
surface of boiler is 420 sq . ins.
receiver against one of the terminals on the buzzer
-this instrument has a buzzer instead of a bell
This boiler drives a 1 ]-in . by 11-in . oscillating
for calling up - and the gramophone could be heard
cylinder engine at 400 revolutions per minute,
so well by the people in the waiting room that
with 80 lbs . per sq . in . pressure , exhaust steam not
they came in and asked the station -master at my
being led up the chimney , but with blower full on ,
end whether he had a gramophone. He pointed
the steam on two occasions melting the temporary
to the telephone and said ,
There it is,” and
soft- soldered steam pipe connections to engine.
they were surprised , because he would ask the
The firing was done with a spray burner , but as
there was a slight leak at the bottom of the firebox ,
station -master at the other end for another song ,
Loud- speaking Telephones.
TO THE EDITOR OF The Model Engineer.
DEAR SIR, -I have seen the query of “ P. S. C.”
(Liverpool) in the issue for September 8th , on
telephones, and as I am in the electrical line I think
I can give him a little explanation on his question.
On our section of line on which we work we have
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combustion was not complete , and dense clouds of
smoke issued from the funnel. Two “ Primus
burners are now being fitted , as they seem most
suitable for a long narrow firebox.
The above boiler has not yet been tried con
nected up to the locomotive it is intended to drive,
but I shall be pleased to let Mr. Case know the
result , if he would care to hear it.
I might say that the draught through the small
tubes was all that could be desired , even when the
steam blower was only very slightly open . - Yours
faithfully ,
H. C. WILLIS .
New Barnet.
Queries and Replies.
(Attention is especially directed to the first condition given belou
and no notice will be taken of Queries not complying with the
directions therein stated . Letters containing Queries must be
marked on the top left-hand corner of the envelope “ Query
Department.". No othermatlers but those relating to the Queries
should be enclosed in the same envelope.
Queries on subjects within the scope of this journalare replied to
by postunder the following conditions ( 1 ) Queries dealing
with distinct subjects should be written on different slips, on
one side of the paper only, and the sender's nameMUST be in
scribed on the back. ( 2 ) Queries should be accompanied
wherever possible, with fully dimensioned sketches, and corre
spondents are recommended to keep a copy of their qucries for
reference ( 3 ) A stamped addressed envelope (not post-card )
should invariably be enclosed . (4. Queries will be answered
as early as possible after receipt, but an interval of a few days
must usually elapse before the Reply can be forwarded . ( s)
Correspondents who require an answer inserted in this column
should understand that some weeks must elapse before the
Reply can be published . The insertion of Replies in this column
cannot be guaranteed . (6 ) All Queries should be addressed to
The Editor, The MODEL ENGINEER, 26–29 , Poppin's Court
Fleet Street, London , E.C.)
The following are selected from the Queries which have been replied
to recentig : ( 12,250] Electro -Magnet to Lift 225 lbs. H. P. W. B.
(Amersfoort, Holland) writes : Would you kindly answer the follow
ing questions ? - ( 1) What dimensions of cores and yoke are neces
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We give you a sketch for electro -magnet required . It should
be made from best quality wrought iron throughout. The cores
can be fixed to the yoke in anymanner convenientwhich will secure
good magnetic contact at the joints. A simple way would be to
slightly turn down the cores and drive them into good fitting holes
through the yoke, and well rivet them over as shown in the sketch .
Wind the coils with 2 lbs. No. 18 gauge D.C.C. copper wire on each
core for 8 volts, and with a similar weight of No. 21 gauge D.C.C.
copperwire for 16 volts, the coils to be joined in serieswith each other .
You can obtain more or less lifting power by using more or less
volts in each case, so long as the current is not heavy enough to
burn the insulation . The above volts will pass about 3 amps, and it
amps. respectively through the coils ; the heavier current with toe
lower volts . You do not give particulars of the articles to be
lifted. They must provide a path from pole to pole of the magnet
of as good magnetic conductivity as the yoke. If you drill into the
yoke to attach an eye-bolt or similar arrangement for holding the
magnet, such holes must be fitted with iron screws, so as not to
impair the magnetic conductivity of the yoke and so diminish the
lifting power of the magnet. (3) A design for a small voltmeter is
given in THE MODEL ENGINEER for April ist, 1902. The instru
ment as described is controlled by gravity , but you can substitute
spring control by omitting the gravity weight and fitting a spiral
spring to the spindle in the same manner as the hairspring of a
watch . These springs can be obtained from dealers in watch and
clock materials. It should be of non -magnetic material, such as
palladium or phosphor bronze , and watch size will probably be
strong enough . For five volts , use No. 34 gauge wire.
(12,582] Size of Dynamo and Water Motor. A.S. C.(Wolver
hampton) writes : I have a dynamo, of which the following are the
particulars :-Field-magnets, undertype, cast iron , 2t ins. by
| ins. section ; each limb wound with about 74 yds. of about No.
18 or 20 S.W.G .; connected in shunt. Armature - Siemens'
laminated, it ins. by if ins., wound with same gauge wire as field
magnets. Pulley - it ins. diameter at bottom of groove. The
dynamo gives 15 volts. Kindly say -- (I) How many lamps ( each
with about 1 in . of filament) will above dynamo light ? (2) What is
the currentin amps. ? (3) What brake horse- power is required to
drive it ? I am thinking ofmaking a water motor to drive above .
( 1) What size wheel ? (2 ) How many cups, and what size and
shape ? If possible to be made out of sheetmetal, I would much
prefer it. (3 ) What size and shape nozzle ? There is a fair pressure
from the tap. (4 ) What size pulley ? Kindly give particulars of
motor so as to leave a slight surplus of power, as I may have
wrongly estimated the pressure ofwater.
From the particulars given , the field-magnets should be connected
up in series, as it is of too low a resistance to be used in shunt.
The machine should give about 5 amps. ; but we doubt if you will
obtain 15 volts. The best plan would be to re-wind the fields
with No 23 gauge wire , and get on as much as you can ; connect

Query N 12250
AN ELECTRO -MAGNET TO LIFT 225 LBS.
cary for an electro -magnet to lift 100 kilograms (about 225 lbs.) ?
gauge on each limb (a for 8 volts ;
(2) How much wire ,
b for 16 volts) ? (3) Kindly give a design for a spring-controlled
voltmeter, which may be used in any position,'reading from 1 to
5 volts ; dial about 2 ins. diameter.

in shunt. Such a machine should give about 40 to 50 watts , and
light about three 5 C.-p. lamps. Your lamps appear to be 15-volt
lamps, probably of 5 c.-p. each . You could try them on the
machine with its present winding. Horse -power for driving about
* b.F.-p._to $ b.h.-p . A description of a simple water motor is
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given in THE MODEL ENGINEER for February , 1899, on page 37 .
This motor should do, if supplied with good pressure ofwater .
( 12,594) Accumulators : Spring Steel. J.G. (Morley)writes :
Will you kindly answer the following queries ? ( 1) Is it possible
to store electricity for revolving power for 48 hours ? (2) How
many kinds of steel are there made for carrying great weight, and
?
springs
which is the best for springs similar to wagonwhich
are of
, however,
( 1) Yes ; by means of storage batteries,
considerable weight, as they consist of specially prepared lead
plates immersed in dilute sulphuric acid contained in glass or lined
wood boxes. (2) Springs are usually made from a tough steel
termed “ spring steel." You could obtain it from merchants
under this name, and would probably find it the kind known as
single or double shear steel.
(121,244 ) Moulding Pellets, and Making Hydrogen . H.D.W.
(London) writes : (1) I want to make, by some easy and quick
method , a quantity of pellets or pills,about 3-16th , round or square.
Can you suggest a way ? (2 ) I am experimenting with some

Fig . 1 .
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FIG . 2 .
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large dumb-bells that I have in the house. They are 54 lbs. each ,
7 ins. high , and 71 ins. across ; they are of cast iron . What size of
magnets should I need , as I should prefer to build one like the
Manchester type ? It is to light about seven lamps. I have
" Small Dynamos and Motors." Please let me know if it would be
cheaper to try and sell the dumb-bells and buy a dynamo.
We strongly advise you to sell the dumb-bells and buy a set of
dynamo castings. It would take an immense amount of labour
to carve pole-pieces out of the masses of iron . Why not try an
advertisement in the “ Exchange " column of The MODEL ENGI
NEER ?
( 12,592] Sea - Going Engineering . J. H. (Rochdale) writes :
Would you kindly let me have particulars of the following through
your valuable paper ? At what age can a boy enter the Merchant
Service as electrician ? I am nineteen years old , and have had
four years ' shop experience and three years' technical training
(night school). Is it necessary to be able to turn before I could get
in ? I have been used to fitting. What pay should I get if I could
get in ? What is there to do to pass the examination as second
engineer ? Also , could you tell me who to apply to to get on a
P. & 0 . liner ? Kindly oblige, as there are severalwanting to know
this .
We do not know that there is any specified age limit. Few
merchantmen carry electricians ; generally , one of the engineers
does this duty . Before you can sit for the Board of Trade examina
tion and pass for second engineer, you have to put in so many years
atsea - we believe three . If you went as donkey-man to start with ,
you would probably get about £ 6 a month , all found . Your best
plan is to go down to the shipping office nearest to you and see what
ships are signing on " hands ; or go aboard any of the ships in the
docks and make enquiries what hands are wanted , and when the
ship signs on ; then go down on that date, and interview the mate
or one of the engineers in charge.
(12,444] Model O.C.R. Atlantic Locomotive. E. B. D.
(Wolsingham , R.S.O.) writes : Enclosed I herewith send you a
rough tracing of a boiler (not reproduced ). I am hoping to build
a model locomotive, and have selected the Great Central Railway
Company's four-coupled " Atlantic " type as the pr totype. The size
I propose is r-in . scale, and I wish the model to be as near a copy
of the original as possible . I shall be glad if you will kindly give me
your opinion of this boiler. Is it capable of producing and main
taining enough steam , burning solid fuel, to drive a pair of cylinders
It ins. diameter by 3-in . stroke ? I am afraid the firebox will not
be deep enough , although I estimate 25 sq . in . grate area . For the
barrel, I propose purchasing a piece of solid drawn copper tube,
154 ins. long , brazing and screwing it to the tube plates ,which are
of cast brass . The smokebox end, tube plates, throat plate , and
boiler end will all be of cast brass. I suppose the regulator and
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accumulators, and want to know where I can obtain Keen's
Clay," or the clay used in making porous pots. (3 ) How can I
make a hydrogen flame for burning accumulator plates together ?
I have heard of such being made with sulphuric acid . Is this
correct ? Any information will oblige.
(1) The apparatus used by chemists for rolling pills would prob
ably suit you . It consists of two slabs of metal with a series of
semi-circular grooves (see Fig. 1). The material is first rolled
into long rolls , and then pressed between the grooves by a rolling
motion , the result being the production of a number of pellets .
Perhaps you can get an explanation from a friendly chemist.
2) We are unable to inform you where to obtain this clay ; you
might write to one of the potteries, such as Stiff & Sons, London
Pottery, Lambeth . (3) Hydrogen gas is produced by the action
sulphuric
of
acid , or hydrochloric acid, upon zinc cuttings.
Youdilute
can make
a generator
by means of a large jar (Fig. 2 ). Put
some zinc cuttings in the jar, cork up, and then pour dilute acid
in at the funnel. Wait until all air is out before lighting. It is
necessary to be careful, as hydrogen is highly explosive when
mixed with air, and you must make sure that the generator only
contains hydrogen before lighting the gas. Coal gas can be used
for lead burning, though pure hydrogen is better. You can achieve
very good results by clamping a mould round the lugs of the
accumulator plates, and pouring melted lead round them .
(12,487] ElectricalEngineering in the Navy L. P. (Barking )
writes : I desire to become an electrician in the Navy . Will you
kindly letme know what experience I ought to have ? Is it a good
thing for a young fellow to go in for ? Myage is 18 years 7 months ;
have served three years' apprenticeship to a supposed electrical
eng neer, who taught me simple wir ng only.
We know of no reason against the career you mention ; much
will depend upon your own industry and perseverance. We ad
vise you to apply to the Secretary of The Admiralty, Whiteh all,
S.W., for particulars and regulations - apply by letter - or you may
be able to obtain them from your local chief post office. If you
have acquired some theoretical knowledge, as well as your practical
wiring experience , we believe you will succeed in obtaining a start.
There is probably a medical examination to pass, to test if you are
physically fit and in good health .
(12,583) Dumb- bells for Dynamo Casting .G.S. (Bunnbank
Hamilton ) writes : I would like to build a dynamo out of a pair of

Query 1/2444
ashpan

axie ,

FIG . 2 .
FIREBOX FOR 1 - IN , SCALE MODEL G.C.R.
ATLANTIC " TYPE LOCOMOTIVE.
steam pipe ought to be fin . diameter for 14 cylinders ? The steam
pipe I propose coiling five times round the inside of the smokebox ;
this will act as a superheater . The blower tube will run from the
dome, and will be controlled by a valve in the domeworked from
the cab, the rod working in a stuffing-box . I suppose the best
way to get the correct length of blast pipe will be by experimenting ?
The safety -valve is one of the Ramsbottom type. I see the G.C.R.
set their safety -valves by a nut on the top side of the valve lever :
I thought of carrying out this idea . Do you think for the steam to
injector and steam -brake I should use a twc-way junction , similar
to the three-way as shown on page 215 of the Model Locomotive ?
Are there suffi ient stays ?
With a few minor alterations the boiler will steam excellently .
However, if you think of using solid fuel, we should advise you to
make the grate deeper , as in Fig . 2 below . Also , the ash -pan in
your drawing is badly arranged ; it would soon choke with ashes at
X , and “ deaden " the fire, so thathalf the grate area would become
useless. You should alter it, making it more in accordance with
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the original, as shown in Fig . 2. We should advise you to
set out the blast pipe and chimney arrangements
accordance
with Figs. 45 and 47 in our book on the * Model inLocomotive."
The blower arrangements are defective, and the water gauge you
ahve shown on the drawings is impracticable with a 3-32nd -in .
outside diameter glass . The valve of the safety -valve should be
bigger,say, 3-16ths in diameter. The tubes (fin , diameter ) can be
placed 11-16ths in . apart,instead of f in ., and the crown of the fire

PM & Co
NOVEL MINIATURE Tools.

October 6 , 1904 .

The News of the

Trade .

(The Editor will be pleased to receive for review under this heading
samples and particulars of new tools, apparatus, and materials
for amateur use. It must be understood that these reviews are
free expressions of Editorial opinion, no payment of any kind
being required or accepted . The Editor reserves the right to
criticise or comm -nd according to the merits of the goods sub
mitted , or to abstain from inserting a review in any sase where
the goods are not of sufficient interest to his readers.)
Reviews distinguished by the asterisk have been based on actua
Editorial inspection of the goods noticed .
* Some Novelties in Miniature Tools.
We show in the accompanying illustration some interesting
miniature tools which will doubtless be of interest to our readers.
These are primarily intended for suspending as ornaments to a
watch chain , but they will probably commend themselves to model
engineers for other reasons than this . The tools are of three types,
viz., an engineer's ball-pane hammer, a carpenter's claw -headed
hammer , and a screw -wrench . The latter, it should be noted ,
is a perfect working model. All the tools are well proportioned
and neatly made, and are bandsomely finished in electro-plate .
The screw -wrenches are made with either ebony, ivory, amber ,
or coral handles, and if there is any preference on the part of the
purchaser this should be mentioned when ordering. The illus.
tration shows the exact size of the tools, and the price is is . each ,
post free is. id. They may be obtained through our agents or
direct from The Manager of The MODEL ENGINEER, 26-29, Poppin's
Court, Fleet Street, London , E.C.
• Small Scale Locomotives.
For some time past Messrs. Wright, Clark & Wallis ( the South
wark Engineering and ModelWorks), 157, Southwark Bridge Road,
London , S.E., have been experimenting with small scale loco
motives with a view to meeting the demand for engines of a
character more nearly approaching the prototype than the usual
4 -in . to
foot, 2-in. gauge model. Wehave recently been able
to see some of the finished engines runinng on a circular track .
As regard steaming and hauling they proved in every way satis
factory. The first engine tried at our visit was a G.W.R. bogie
single of the famous * Wigmore Castle " type ; this tiny engine
hauled a train consisting ofninewagons. One of the less expensive
engines, a tank locomotive more or less following Metropolitan
Railway practice ,was then put on.and took loads of equal weight
continuously at the same speeds but for a slightly longer period
of about twenty minutes . Following this a run was made by a
Caledonian model with a single cylinder with some of the coaches.

box lowered considerably. The ash-pan door should be larger
aboutfit deep, by the width of the ash -pan . Cylinders should be
it by 2 stroke_not more under any circumstances . The great
area is ample. Yes, make the boiler the sameway as that in Fig.
268, page 205, but with a flush -topped firebox , as in photograph
(Fig . 267) of the above-named book . Even if your engine is a
success, the use of cylinders is ins. diameter will prevent a main
tenance of thepredetermined pressure of 75 lbs.per sq. in .; and the
wheels would slip badly. In any case we cannot advise larger than a
5-16th- n .outsidediameter steam pipe ; exhaust pipe, & in .diameter;
nozzle, according to rule in “ The Model Locomotive." If you set
out chimney arrangements in the way advised , you will not need to
experiment. These rules are based
upon practical data , and can abso
lutely be relied upon . Safety-valves
--yes, you may do this with advan
tage. Injector and steam -brake
follow the practice advised in the
book . With reference to the stays,
without going into minute calculation ,
these seem to be all right (see page 61
of " The Model Locomotive" ).
( 12,480 )Instructions for Making
a 2 - in . Spark Coil. R. C. (Liver
pool) writes: I am desirous ofmaking
a 2- in . spark induction coil, and should
be glad if you would help me in the fol
lowing :-(1) Quantity and sizes of
wire to put on ? (2) Diagram of con
nections and small sketch , if possible.
( 3) Are there any back numbers of
THE MODEL ENGINEER which refer to
this coil ? Any information you may
be able to give me will oblige, as the
making, & c., is not quite clear to me.
( 1) Primary, 13 ozs. of No. 14 gauge
copper wire,d.c č. ; secondary 21 lbs.
of No. 36 gauge s.s.c. copperwire ; core
FIG . 1. – MESSRS. WRIGHT, CLARK & Wallis ' MODEL CALEDONIAN
13-16ths in . diameter by 71 ins. long ;
LOCOMOTIVE .
condenser, 50 sheets of tinfoil each
7 ins by 5 ins. (2 and 3) You will
find full instruct.ons in our sixpenny handbook, “ Induct.on Coils
We herewith illustrate some of the designs now ready. Fig . I
for Amateurs.'
shows the Caledonian model ; these are made with single or double
cylinders, the singles having slip eccentrics, and the two-cylinder
( 12,564] Charging Cells . B. M. D. (Low Fell) writes : Can 9.
engines being provided with a species of link motion with the
amp. accumulators be charged at 9 amps. ? I have three 4 -voit
reversing handle in the cab . The models carry bath water and
9 -amp. accumulators. In series, I suppose these can be charged
spirit in the tender and are fitted with a hand pump. The G.W.R.
at 15 volts 9 amps. for one hour ?
models are built on the same lines. The cheaper locomotives of
the Metropolitan pattern have no springs, are generally simpler
No. Charging rate should not be more than 5 amps. per sq. ft.
in construction , and are arranged to traverse sharp curves. The
of positive plate surface. You must not charge with more than if
coaches which Messrs. Wright, Clark & Wallis have brought out are
amps., or the plates may suffer. If you apply about 15 or 16
very realistic in appearance, the bodies being made of wood and
volts 'when your three cells are in series, you will not get far
the
bogies ofcast gunmetal.
wrong.
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* A Small Shocking Coil.
A very neatly finished small shocking coil,mounted on a polished
wood base, with plated terminals and fittings, has been received
by us as a specimen for our inspection and which seems in every
way satisfactory . The Clyde Model Dockyard and Engine Depot,
of Argyle Arcade, Glasgow , N.B., are supplying this instrument.
The price is 25. od. net, packed in a cardboard box.
*Accumulator Grids.
We have received a sample of the accumulator grids which
Messrs. Thomas Perkins & Sons, of Dresden House , Burton -on
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The Editor's Page.

'HE following extract from a letter recently
THFeceived in the probably interestermange op
our readers. We frequently get requests
for advice from young men whose ideas and
positions are similar to those of our present
correspondent although their thoughts are not
always so freely and so frankly expressed. Our
comments on this occasion may , therefore, possess
an interest to others besides him for whom they
are, for the moment, intended . Under the nom de
plume of " EUCLID ,” our correspondent writes :
“ I am now 23 years of age and since the age of 15
have followed the occupation of a clerk . To-day I
am employed in an office in this city as correspondent
clerk, receiving a salary of 255. per week. My
present situation offers no worthy prospect and
through the influence of a friend I have been led
to consider the advisability or otherwise — of
giving up the occupation of a clerk and turning
my attention to an electrical engineer . I have had
from youth a lively interest in mechanics, etc.,
Fig . 2.-- MODEL RAILWAY WAGON .
though nothing have I done practical. It may be ,
Trent, are now supplying at the low price of 5d. each or 4s. per
however , that it is only my curiosity being aroused
dozen (carriage extra ). The grids, which measure 4 ins. by 6 ins.,
are of cast lead , lugs being provided for horizontal or vertical cells,
to form this attraction to engineering. I could not
and appear to be in every way satisfactory .
undertake any manual labour at the age of 15 on
account of my health . At the present time I am
New
Catalogues and Lists .
glad to say that the illness has left me, but on
account of having followed a sedentary occupation ,
Bowen & Odery Manufacturing Co., 5. Nelson Street,
Greenwich , London , S.E. - Wehavereceived from this firm their new
I am not very strong. Now , Sir, I ask for your
kind advice here. Is there
any reasonable chance of
my being able to make
more headway if I took
to becoming an electrical
engineer ?
I am fairly
well up in office work ,
being acquainted with
shorthand , book -keeping,
typing, & c . But I argue
that a clerk is truly ' a pen
driver .' Not only am I
kept indoors all day and
thus affecting my health ,
but what possible chance
is there of being myown
master ? Neither is a
clerk afforded the great
privilege of mental cul
FIG . 3. - MODEL G.W.R. LOCOMOTIVE " LORD OF THE ISLES."
ture and research . What I
illustrated catalogue of ignition and electrical accessories, com
have in favour of electrical engineering is that it
prising accumulators, trembler coils, volt and amperemeters, spark
is, practically speaking, only in its infancy and
plugs, motors, and charging dynamos, the " Nelson gas and oil
affords a wider scope than clerking . My idea was
engines, arc lamps, armature stampings, silk and cotton -covered
wires , & c., & c. The list also includes “ The Waddington " motor
to stay at the clerking a short while but using my
car, and " Nelson " motor cycles .
spare time in acquiring as much knowledge— prac
Percy Pitman , Hydraulic Engineer, Bosbury , Ledbury, Here
fordshire. - An illustrated list descriptive of the Hector water
tical and theoretical— as I possibly could , and then
motor has been sent to us, giving sizes and prices. Wehave also to
attempting to obtain a place, say, as wireman or
hand a pamphlet concerning a 50 brake horse-power multiple
something similar."
Qozzle Peiton water wheel.
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Wemay say at once that the idea that electricity
is only in its infancy , and that it offers exceptional
scope for profitable employment, though very
prevalent amongst those outside the industry, is a
totally mistaken one. It is true that the electrical
industry is a big one and that the uses of electricity
will spread more and more every year, but it is also
true that during the past ten or fifteen years there
has been a tremendous influx of young men into
the profession , many of whom have had golden
hopes which have been only too surely shattered .
The effect of this rush into electrical engineering
may be seen in the situation advertisements in any
electrical paper. The oversupply of technically
trained and frequently able candidates for employ
ment has caused salaries to be lowered to figures
often totally inadequate to the qualifications exacted ,
and perhaps in no other skilled industry is trained
assistance so poorly rewarded as it is in electrical
engineering at the present time. There are, of
course , good appointments to be had and there are
many instances of men who have made their career
in the profession a decided success . Theman whose
whole heart is in his work will probably succeed
given good health , natural ability, and unlimited
perseverance, but the man who looks to electrical
engineering merely as one of many possible means
of earning a living will probably be severely dis
appointed . This is true of the man who starts in
straightaway on leaving school, but the prospect is
still more discouraging for one who, like our present
correspondent, has lost at least eight years ofmost
valuable time. Our remarks may, perhaps, be
regarded as unduly pessimistic, but they are
based on a somewhat intimate knowledge of the
conditions of employment pertaining in the elec
trical world and we feel sure that our disapproval
of electrical engineering as a business, except for
those who are specially trained and specially
qualified , will be fully endorsed by all whose ex
perience enables them to judge. It would neither
be kind nor right to say otherwise than what we
honestly feel on this subject, and we strongly advise
those of our readers who are concerned to look the
matter fairly in the face, unpleasant as it may be.
It would , perhaps, be interesting if some of our
readers who are engaged in electrical engineering
would give their own views on this somewhat
important subject.
Answers to Correspondents.
E , C. (Fulham ).- See handbook ,
Electric Bat
teries," chapter on Dry Cells .
F. C. (Bristol).- A handbook on model steam tur
bines is in the press, and will be issued shortly .
H. UPTON (co . Westmeath ).— Thank you for the
specimen steel shaving (27 ft. 6 ins. long). This
is an excellent instance of good material and care
ful handling of the lathe.
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Wood ( Bristol).---Cobbett's, Virginia Road , Bethnal
Green , London , N.E., will supply you .
M. W .-- You can arrive at the correct dimension
by scaling the drawing. The ports will do as
you mention. We are afraid it will not pay you
to make your own iron castings for such a small
job . See back issues (May 7th and January 8th ,
1903. also July 21st, 1904 ) for drawings of a fan .
J. W. (Merlo ).- We regret we do not understand
what your communication refers to. If you have
any trouble with your machine (as you seem to
have) let us know whatit is and we will be pleased
to assist you .
S. S. ( Southsea ).— We advise you to read some of
the numerous articles on this subject which have
appeared from time to time in this journal, from
which you will obtain all the information you want.
The coil can be had from any of our electrical
advertisers. Would give about 5 -in . spark . See
handbook on
X -rays.” This explains how a
lamp is lighted
Notices.
The Editor invites correspondence and original contributions on
all amateur mechanical and electrical subjects. Matter intended
for publication should be clearly written on one side of the paper
only ,and should invariably bear the sender's name and address. It
should be distinetly stated , when sending contributions, whether
remuneration is expected or not, and all MSS. should be accom
panied by a stamped addressed envelope for return in the event of
rejection. Readers desiring to see the Editor personally can only do
so by making an appointment in advance.
This journal will be sent post free to any address for 138. per
annum , payable in advance. Remittances should be made by Postas
Order.
Advertisement ratesmay be had on application to the Advertise
ment Manager.
HOW TO ADDRESS LETTERS.
All correspondence relating to the literary portion of the paper,
and all new apparatus and price lists, & c.,for review ,to beaddressed
to THE EDITOR , “ The Model Engineer," 26-29, Poppin's Court
Fleet Street, London , E.C.
All correspondencerelating to advertisements and deposits to be
addressed to THE ADVERTISEMENT MANAGER , “ The Model Engi
neer , 26--29, Poppin's Court, Fleet Street, London, E.C.
Al subscriptions and correspondence relating to sales ofthe paper
and books to be addressed to Percival Marshall & Co., 26-29
Poppin's Court, Fleet Street, London , E.C.
Sole Agents 123,
for United
and, Mexico
and
Chamberlain,
Liberty States,
Street,Canada,
New York
U.S.A. : toSponwhom
all subscriptions from these countries should be addressed .
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Miniature Motor

Car .

Y

XBAB

MASTER GEORGE DU CROS ON HIS MINIATURE MOTOR CAR.
T the Hastings Gymkhana held recently, the
George du Cros, on 2 Baby Panhard , specially
built for the youngster, aroused considerable interest.
This charming miniature vehicle headed the proces
sion at the Hastings Meet, Master du Cros being
awarded the second prize in theappearance competi
tion . Weare indebted to the proprietors of The Auto
motor Journa! for the illustration herewith which
gives an idea of this unique turn-out, the spirit of the

budding automobilist being already apparent in Mas
ter du Cros' fellow passenger. The little car is titted
with a 2 } h.-p. bicycle engine with ordinary clutch
and brake pedals. The speed is regulated by throttle
and ignition , and the car can easily travel : 5 :niles an
hour. The carriage portion of the littlemachine is an
exact reproduction of a Panhard model, each part
having had to be specially built. The dimensions of
the car are : Length , 41 ft. ; width, i \ ft. ; wheels,
to which special Dunlop tyres are fitted, 20 ins.
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The Society of Model Engineers .

[Reports of meetings should be sent to the offices of The Model
ENGINEER without delay, and will be inserted in any par.
ticular issue if received a clear nine days before its actual
date of publication.]
London .
'HE first indoor meeting of the Winter Session
was held at the Holborn Town Hall, Gray's
THE
Inn Road , on Monday , September 26th ,
the Vice-Chairman (Mr. D. Corse Glen ) taking the
chair, and upwardsof seventymembers and
friends being present. Theminutes of the
previous indoor meeting having been read
and signed , seven new members elected ,
and announcements of future meetings
made, the Chairman expressed much regret
that the track had not been finished and
could not be used in its extended form ,
and the locomotives on
view would ,
therefore, have to run on two lengths
of straight track . The show of locomotives
was not so large as had been hoped for,
but those that were put under steam left
nothing to be desired in the matter of
going. Mr. Wylie ran a single-cylinder
slide-valve tank engine of Great Western
type, which evoked much comment by
hauling the Secretary and one or two other
members separately along the track .
Messrs. Wright, Clark & Wallis exhibited
a model Midland locomotive and train of
carriages, and this engine also acquitted
itself well ; the same firm also exhibited
three Great Western express engines, one
Caledonian express, and the boiler and
frames of another Great Western . Mr.
Clogg also ran successfully under steam
a small single -cylinder locomotive and
tender . Among the other exhibits were
included the motion frames and wheels of
THE MODEL ENGINEER locomotive, by
Mr. Blankenburg ; a geared milling spindle ,
by Mr. Fraser ; a finished armature and
16 -part commutator for 180 -watt dynamo,
by the Secretary ; launch engine and wheel
castings,by Messrs. Bassett-Lowke & Co.;
case of beautifully finished
and a
miniature L.B. & S.C. Railway and
L. & S.W. Railway engines, with portions
of track , signals , & c ., by Mr. Whitmore ;
Mr. Townsend (a visitor) also brought up
an unfinished model of Mr. Greenly's
simple locomotive. The meeting ter
minated at 9.45 p.m.
FUTURE MEETINGS. — The next meeting
will take place on Thursday, October
13th , when a Rummage Sale will be
held . — HERBERT G. RIDDLE , Hon . Sec.,
37 , Minard Road . Hither Green , S.E.
The oldest civil and mechanical engineer in the
world who is still actively engaged in practising his
profession is, without doubt, Mr. Charles Haynes
Haswell.
At the advanced age of ninety-five
years Mr. Haswell continues regular work , very
rarely missing a day from his desk in the engi
neering bureau of the Board of Estimate and
Apportion :nent of New York City .

Workshop

October 13, 1904 .

Notes and Notions,

[Readers are invited to contribute short practical items for this
column, based on their own workshop experience. Accepted
contributions will be paid for on publication , if desired, accord
ing to merit. All matter intended for this column should be
marked “ WORKSHOP " on the envelope.]
A Home-Made Drilling Machine.
By A. W.
The photograph herewith is of my drilling
machine, the framework of which is made of

A HOME -MADE DRILLING MACHINE .
pitch pine. The bearings are of cast iron ,
turned and bored, having a flange by which they
are screwed to the woodwork with ordinary wood
screws. The small pinion on the drill spindle has
thirty balls underneath, making a bearing. The
drill is twice the speed of the hand -wheel, and the
flywheel revolves three times the speed of the hand
wheel. A 5- in , diameter hole can be drilled with
this machine without a considerable amount of
power. On the inside of the hand-wheel there is a
grooved flange, seen in the photograph , to take a
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reamers
and
drills
hold
to
door
on
Brackets

3 -in . round belt for power driving , if required . For
suit the maker's use. The sketches show six boxes
the table I have provided a cylinder 4 ins, by. 2 ins.,
as drawers with the end left for the large class of
with a disc at top and bottom . This is not fixed to
tools , as hammers, braces, pliers, & c . This end has
the machine, so that if a large article is to be
a door fitted on the inside of which is screwed two
drilled it can be moved aside, and give more room
brackets, which can be used for holding varying
for the work .
sizes of drills.
I also have, as shown in the illus
tration , a parallel vice, which proves
very useful for holding small work for
drilling. When not required for work,
the vice can be removed . The vice
works on a swivel, and by slackening a
issuu
Α .
5-16th -in . nut can be placed in any A
required position .
Ciqor boxes
An Adjustable Screw Plate.
By G.H. R.
Having a number of screw plates to
make, ranging in size from fin . to fin .,
I found it very difficult after hardening
to get them to correct size : the sizing
hole would either expand or shrink, and
consequently spoil the whole plate.
Therefore I devised the plate which is
here illusťrated , and got over the diffi
culty at once.
The plate may be of
any length . Holes Nos . 1 and 2 are
roughing holes, and No. 3 is a sizing
hole. The two grooves A and the holes
B allow for spring. The cut C was
made in a milling machine, but was
not taken quite through into the hole,
a piece at the bottom being left that
could be knocked out after the harden
This prevented the die from
ing .
expanding, and is applicable to all
split dies. On releasing the screw D
and screwing up E , the die may be
opened 1-64th in ., and by screwing up
D and releasing E it may be closed a
like amount. It must be noticed that
the recess for the screw E is clear

Elevotion

Drills

Reamers

Drifts

Section on line A.A.

A HANDY TOOL CUPBOARD .
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AN ADJUSTABLE SCREW PLAJE .
under the head , whereas the recess for the screw
D is not clear. This ensures the screw E always
bearing on the point.-- American Machinist.
A Handy Tool Cupboard .
By “ SREGOR . "
The accompanying sketches show designs for a
usefulcupboard as a receptacle for the many different
tools and parts thatthe modelmaker uses. It is inex
pensive to construct , from the fact that the drawers
being made of cigar-boxes are ready,and the lids of
these can be used to form partitions between the
boxes. Some of the boxes can be sub-divided to

SUPERHEATED STEAM AND REHEATING . – A series
of tests have been made on nine vertical, high -speed ,
2 -cylinder , cross-compound, direct-connected units
with overhanging crank, and bearing in capacity
from 750 to 2,500 h.-p., to determine the perform
ance of the engines under different loads, both with
and without jacketing and reheating, and the re
sults are recorded in an article by M. Marks in the
Street Railway Journal. The conclusions of the
author are as follows :-(1 ) Jacketing high -pressure
cylinders is of little value when moderately super
heated steam ( 100° Fah.) is used ; ( 2 ) re -heating is
probably a source of loss, unless it superheats the
receiver steam at least 30 ° Fah ., and is not fully
effective unless it superheats about 100 ° Fah .,
when it may effect a saving of 6 to 8 per cent. of the
total heat used per indicated horse-power ; ( 3 )
jacketing the low -pressure cylinder appears un
desirable when the re-heating is effective ; (4 ) the
variation within the ordinary limits of ratio of
stroke to diameter in large-sized engines of the
same power when using moderately -heated steam
does not have any marked effect upon the economy
of the engine.
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SUMMER MEETING IN GERMANY.
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axles, so that the centre of the car hangs directly
underneath the rail, the wheels running on the top
edge of the rail. The trucks swivel on the bogie
system . Each car is fitted with two 36 h.-p. con
tinuous current electric motors, driving the wheels
through spur gearing. The motors first fitted
were situated between the wheels , with their axles
projecting outwards ; but experience has caused
the engineers to place the motors on the later

Flangest

( BY OUR SPECIAL REPRESENTATIVE .)
(Continued from page 319.)
TUESDAY, August 16th , saw our party en
TUEroute for Hanover, via Elberfeld . Leaving
Düsseldorf by the13 8.45 a.m. train , we regret
fully said “ good bye
to the pleasant town in
which we had been so kindly received . Other
members of the Institution ,
who were in Germany at this
time, having joined us, our
numbers had now increased
to thirty - five. The journey
to Elberfeld was accomplished
in a few minutes under an
Woler
hour, and on alighting we
Spoce
Weight
found the engineers of the
Barmen Elberfeld and Voh
Section of sirop
winkel Overhead Railway
waiting to receive us.
This
railway is on the mono-rail
FIG . 9.- MAGNETIC Engine Testing BRAKE. (See next issue.)
system ,and consists ofup and
down lines of single rail suspended from steel arches.
pattern cars underneath the rails, near the roof of
The cars are of very similar appearance to an
the car, and to transmit the power to the wheels
ordinary electric tramway car, with the driving
through a vertical shaft fitted with bevel gearing ,
platform entirely enclosed ; but, instead of the
which drives the pinion of the spur gearing. Less
oscillation of the car results from this method .
Ordinary pattern tramway car controllers are used ,
the pressure being 530 volts ; current is collected
by means of a contact shoe rubbing along an in
sulated rail, the current being kept separate for
-Edge of
each line, The cars always run in one direction ,
Suspending brocket
being run round short curves connecting the up
and down lines at each terminus.
Entering one of the cars at Elberfeld we journeyed
KtWheel
towards the running sheds, stopping at various
stations on the way. The total length of the line
A
is 81 miles, of which 64 miles are over the middle
of the river Wupper, a shallow stream which flows
Running
through the towns. It was a novel experience ,
rail
travelling in mid air and looking sheer down upon
Steel framework
the dirty river, thick with pollution , owing to the
supporting roil girder
number of bleaching workswhich are located along
the banks, and which discharge their refuse into its
waters ; and then later passing through a narrow
street, the view changed to first floor windows.
Finally we ran into the terninus station, and
alighted for the purpose of inspecting the car sheds
and signalling apparatus. The cars are fitted
with brakes on each bogie ; the shoes are situated
at the top of the wheels, and press down upon
Suspending bracket
them , being worked by compressed air on the
of' boqie
Westinghouse system ; they can also be put on by
hand . Finally, the current can be cut off and the
motors short-circuited , so as to act as generators .
The platforms are fitted with a broad rubbing
strip of wood along the front edge, and flat springs
fitted underneath the car press upon this strip as
FIG . 10 ,-METHOD OF SUSPENDING RAIL AND CAR ,
ELBERFELD OVERHEAD RAILWAY .
the car glides into the station . By this means the
weight of the car rests partly upon the wood strip ,
wheel trucks being underneath the car, in this
which prevents any swinging movement being
system they are overhead and fixed to the top of
started due to the passengers leaving and entering
the car. The four wheels are each 35 ins. in
the car. The doors are locked by the conductor,
diameter, all in one line along the centre of the car,
theturning of a single handle shooting the bolts on
which is suspended by a curved bracket from the
all doors at once . The car is a steel frame strnc
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ture, the wood sides and ends merely enclosing the
frame, and not taking any part in supporting the
load . Arrangements are made so that by lowering
either end , or a portion of the side, passengers can
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is still actively engaged in this branch of the
This station is a good example ,
profession .
well finished , with plenty of room . The high
tension switchboard was entirely enclosed in a
glass case with metal framing : con
veniently arranged doors give access to
any part of the board , which is exposed
to view at both back and front. We
were informed that the Parsons steam
turbines had been supplied to give
1,500 horse -power each , but that the
engineers load them up to 2,400 horse
power each , and that they will carry
this load comfortably . A very inge
nious underground transformer and
fuse chamber was next inspected ; it
is for use in town thoroughfares . The
cover is in the shape of a polygon ;
hinges are fitted at the sides, and the
whole cover splits into sections, which ,
being opened on their hinges, form
vertical railings to prevent persons
from falling into the chamber. The
sections are linked at their points by
means of long steel hooks, and by this
means are kept upright in position .
Again entering one of the cars, we
proceeded to theterminus at the other
end of the line, to see the method of
Fig . 11. - ELBERFELD OVEKHEAD ELECTRIC RAILWAY : CURVEs reversing a car if desired , or shunt
AT THE RUNNING Shed TERMINUS.
ing it into a siding ; then , returning
to Elberfeld for lunch , we had tra
be transferred to another car in case of accidental
versed the entire length of the railway — a most
stoppage. The radius of the sharpest curve of the
interesting and novel experience . The railway
line is 295 ft., and the maximum gradient i in 22 ;
has not yet made a profit on the capital invested ,
the speed is up to thirty -one miles per
hour . Fig. 10 shows in diagram the
method of supporting the running rail,
which is removable ; the brackets from
which the bogies are suspended are
arranged to clip over the girder and run
ning rail at top and bottom , as shown at
A A in sketch , the total clearance being
only about in ., so that the wheels , which
are provided with double flanges, cannot
rise high enough to clear the rail, and it
is, therefore, impossible for them to jump
off the track .
The signalling is auto
matic , each car giving “ line clear ” to
the one following as it leaves the station ;
the drivers have therefore only the one
signal at each station to attend to .
Having inspected the running shed we
proceeded by one of the cars to the power
station , which is near the centre of the
line, and not only supplies current to
the railway but also to the town for
lighting and power purposes. The station
contains some large alternators, driven by
slow speed horizontal Sulzer steam en
gines ; but, splendid plant as this is, it has
practically been thrown into disuse by two
sets of Parsons steam turbines, direct
coupled to alternators, generating 312 FIG , 12.--ELBERFELD OVERHEAD ELECTRIC RAILWAY : METHOD
amperes at 4,000 volts each . These tur
of CARRYING THE TRACK ALONG A STREET.
bines run at 1,500 revolutions per minute ,
and have continuous current dynamos, also direct
but it is expected to pay dividends in three years'
time.
coupled to their shaft. The power station was
designed by an Englishman , "Mr. W. H. Lind
After thanking the gentlemen who had so court
ley, M.I.C.E., who has carried out a great deal
eously devoted themselves to our instruction during
of civil engineering work on the Continent, and
the whole of the morning, we caught the 1.45 train
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for Hanover. It was with much regret that we
said “ good bye ” to these kind engineers, and we
siluted them with three hearty British cheers as
the train steamed out of the station .
There were four hours to be passed en route to
Hanover, but the Junior Engineers are never dull ;
cigars were soon giving a factory- like aspect to the
compartment, and the experiences of the morning
were freely discussed . I must admit that my mind
was in a very unsettled condition . The study of
my morning newspaper had long ago assured me
that we were absolutely played out in our lazy
old country ; and yet, here was this Elberfeld
power station with its Parsons turbines — but
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a military band played in the Tivoli Garden , I
proceeded there, and spent a pleasant hour or two
listening to a very good musical programme, which
concluded with a military tattoo and display of fire
works. The gardens were crowded , everybody seemed
to be enjoying themselves,and by the time I regained
my hotel, puzzles and problemswere all forgotten .
( To be continued. )
LARGE AMERICAN PASSENGER LOCOMOTIVES.
There has recently been completed by the American
Locomotive Company for the Michigan Central
Railroad four very powerful 4-6—2 type passenger
locomotives. These engines each weigh 221,000

Fig . 13. - ELBERFELD OVERHEAD ELECTRIC RAILWAY (LANGEN SYSTEM ) :
CARS PASSING OVER THE RIVER WUPPER.
perraps my thoughts were unconsciously spoken
aloud , and included the words “ fiscal problem ,"
for at that moment one of my companions thrust
into my hand a wood puzzle which he had pur
chased from a negro at Düsseldorf Exhibition ,
and which puzzle , having a most simple and inno
cent appearance, proved of such a brain -wrecking
nature that by the time we had reached Hanover
mymind was reduced to a state of chaos, and in the
effort to solve it all danger of a fiscal discussion
had been avoided .
After dinner in the evening I concluded that
mental balance might be restored under the sooth
ing charm ofmusic , so , finding upon enquiry that

lbs., ofwhich 140,500 lbs. are on the drivers. The
weight of engine and tender is 343,600 lbs. The
six - coupled driving wheels are 75 ins. diameter.
The cylinders have a diameter of 22 ins, and a
stroke of 26 ins., and are fitted with valves of the
piston type. The boiler, constructed for a working
pressure of 200 lbs. to the inch , is of the straight
top radial stay type, 72 1-16th in . diameter , fitted
with 354 tubes 20 ft. long by 2 ins. diameter . These
tubes afford a heating surface of 3,690 sq. ft.,which ,
together with that of the firebox, furnishes a total
heating surface of 3,894 } sq . ft. The grate are i
is 50'2 sq. ft. The tender ha ; a water capacity of
6,000 L'.S . gallons and a coal capacity of 10 tons.
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Principles in
Gas Engine
Design .

By H. H. HARRISON .
T the recent meeting of the British Associa
AT tion at Cambridge, Mr. Dugald Clerk read a
most interesting and important paper on
Flame Temperatures in Internal Combustion
Engines.”
It is not too much to say that this is
one of the most valuable contributions to the litera
ture of the gas engine which has been presented
of recent years , and the results therein described
will no doubt have considerable influence on future
design .
In order that Mr. Clerk's paper may be fully
appreciated , a brief investigation of the difficulties
which attend the design of the modern engine, with
its increasing dimensions, will be ofadvantage.

Haso "
509
400

200
Jog

165.0 "
bed
500

300
200
100
o

Ordinary diagram

Comp press 130
460
Max.
N
89
Mean

Gas per 1. H. P Hour 16.7C.FT.
Thermal eff y. 27.7 %

Diagram with added air
Comp Press, 190
565
Max.
Mean
110
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surface for radiating heat does not increase as
rapidly as does the cylinder volume, and, conse
quently the heat contained . As a result, with
engines of from 250 h.-p. and upwards ( especially
if these are to be used on coke oven or coal gases
gases both rich in hydrogen ) cooling noses have to
be inserted in the combustion chambers, and the
pistons have to be water -cooled, the ordinary
water jacket being insufficient for the purpose .
Further , the compression pressure has to be kept
down , which , since mean pressure is a function of
compression pressure, leads to low mean pressures .
It is hardly necessary to insist on the fact that low
mean pressures lead to large cylinder dimensions
and increased weight for a given power. It is
obvious that if mean pressures be kept up whilst
flame temperatures are reduced, the heat flow
to the cooling water may be reduced , as well as the
cooling surface itself. Liability to pre-ignition
would be minimised ; the complicated and in
genious methods for circulating cooling water in
the moving piston done away with, and the severe
stresses induced by expansion which frequently
crack pistons or breach - ends, considerably reduced .
With the above object in view , Mr. Clerk ex
perimented with two engines, one having a cylinder
7 -in . by 15-in , stroke, the other, 10 -in . by 18 -in .
The engines , which were of the usual
stroke.
four-cycle type, sucked in the ordinary charge
of gas and air, but at the end of the suction
stroke a further charge of air was added by
means of a pump. This had the effect of rais
ing the pressure in the cylinder to 7 to 8 lbs. per
sq. ins. before the piston commenced the return
or compression stroke. The weight of the charge

Exhaust
. Comp .
Air

Gos
Cas per 1.H.P Hour 13:2GFF.
1:40% .
Thermoleffy
Fig . 1.
The large gas engine — the development of the
last five years or so - has given rise to quite a new
set of problems, some of which have only been over
come by the adoption of compromises in which
considerations of efficiency have had to be sacri
ficed . One of the principal difficulties which have
been experienced is that of premature ignition -- of
little account with medium - sized engines, but
leading to disastrous results with those of larger
size. Premature ignition is due to several cir
cumstances independent of one another, but which
may act together and produce the unwished -for
result. Considering the four-cycle process from a
theoretical point of view , the necessary conditions
are : that the charge is drawn in cold , compressed
without loss or gain of heat, and expanded after
ignition without also, loss or gain of heat. In
practice, these ideal conditions are never realised .
The walls of the cylinder are always hot, and heat
up the entering charge, and its temperature rises
during compression ; hence, with a gas consisting
largely of hydrogen , with its comparatively low
ignition temperature, pre -ignition is likely to occur
With engines of similar proportions, the cylinder

B

A '

FIG . 3 .
was thus increased by about 40 per cent., and the
compression pressure was higher without, however,
its temperature rising . In both experiments the
compression temperature was found to be lower .
Now , as the charge admitted to the cylinder is
constant, so far as the gas is concerned ; the heat
evolved by combustion is also constant, but the
weight of air per charge is increased , so that the
maximum temperature is considerably reduced .
This latter was found to be about 1,200 ° C., whereas
the average maximum temperatures attained range
from 1,500 ° to 1,900 ° C., and, even abo
thi
A
glance at the two diagrams (Fig . 1 ) taken from the
10 by 18 engine, the one without, and the othe
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with air added, will clearly show the advantages of
the new arrangement. Even if the mechanical
efficiency of the engine is somewhat reduced by
the necessity of a pump for the extra air charge,
the great advantage of reduced flame temperature
will go far to counterbalance this, especially in the
case of large engines.
The most interesting part of the paper is that
referring to a 300 h.-p. engine built by the National
Gas Engine Company and modified to give the extra
charge of air in the motor cylinder.
Referring to Fig. 2 , which illustrates the arrange
ment diagramatically, it will be seen that the front
end of the cylinder is closed in , and forms an air
pump, the back end being arranged in the manner
usual to four-cycle engines.
During the exhaust stroke, air is sucked in at
the valve marked " Additional Air Inlet, " and on
the return of the piston is compressed . In the
meantime the ordinary charge of gas and air is
sucked into the cylinder in the usual way, and as
soon as the piston has over -run the ring of ports

Additional Air Inlet

FIG . 2 .

Gas

T
Air

Exhaust
in the cylinder walls, the added air is transferred
from the front of the piston to the back . On the
return stroke of the piston further supply of air is
cut off, and the charge is then compressed . Igni
tion and expansion then follow , and when the pis
ton again uncovers the ports to the working
cylinder, a charge of air so passes through and
sweeps out the products of combustion .
The engine was designed to indicate 300 h.-p.
when supplied with poor gas having a calorific
value of about 150 B.Th.U. per cubic foot. Dia
grams taken from this engine showed a compression
pressure of 180 lbs., mean pressure 103 lbs., maxi
mum
pressure 500 lbs.,and maximum
explosion
temperature of 1,300 ° C. Mr. Clerk says that the
effect of this temperature reduction on the smooth
running of the engine has been remarkable . The
tendency to overheating or pre-ignition was entirely
absent , and although the piston is not water
cooled the engine runs with certainty at full load
with consecutive ignitions at 160 revolutions per
minute .
Another engine modified for an additional charge
of air for, however, a different purpose, is that of
the Vereinigte Maschinenfabrik Augsberg und
Nürnberg A.G. of Nüremberg.
In the ordinary four-cycle engine the power
developed per stroke is limited by the volume of
charge that can be admitted. If the air supply
were entirely cut off, gas only being admitted , the
whole cylinder would be full of gas at the end of
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the suction stroke . Now introduce the necessary
amount of air by means of a separate pump, and
it is obvious that the charge weight is greatly in
creased , and the power of the engine also .
Fig . 3 shows the arrangement diagramatically .
Air and gas aresucked in in the ordinary way for the
normal load , but if the engine is required to stand
an overload, compressed air is forced in towards the
end of the suction stroke (see curve A B in dia
gram ). So far , it is evident that air would be in
excess , and no increased power would be obtained ,
but this is compensated for by admitting a richer
mixture during the suction stroke.
Both the above described modifications of the
four-cycle engine are extremely interesting, and
the value of the latter arises from the fact that it
makes the gas engine more elastic , and would en
able it , if intended for station lighting, to be de
signed so as to take the average load economically ,
and yet surmount the “ peak .'
A further additional feature of interest in the
two cases lies in the fact, the writer thinks, that
constant compression might be attained
for varying loads. This played an import
ant part in the Vogt gas engines , which ,
it will be remembered , showed a remark
able efficiency , considering the size of the
experimental engine.

MESSRS. HARPER & BROTHERS are pub
lishing on the 22nd inst. “ The Diseases of
Electric Machinery ” ( Is. 6d . net) by Mr.
Carl Kinzbrunner, of the Manchester School
of Technology. No advanced knowledge of
electric machines is assumed , so that the
book will assist those who have charge of
electric generators or motors to remedy the
troubles that arise in practice.
THE JUNGFRAU ELECTRIC Rack RAILWAY . — This
line is now o } miles long, and rises in that distance
6,883 ft. Grades of 25 per cent. are frequently met
with, and with a view to overcoming them a new
electric locomotive has been adopted which differs
materially in detail from the locomotives in use on
other mountain roads. The locomotive weighs 1608
tons and is equipped with two 150 h.-p. three -phase
motors of 450 to 600 volts , running at 760 revolu
tions per minute . A speed of five miles per hour
is maintained on both the up and down journeys.
Special arrangements are provided for regulating
the speed of the locomotive on the down grade
when disconnected from the power line -- between
The
the normal speed and 5 per cent. of this .
motors work as asynchronous motors on the up
journey, but they can be connected up as self
exciting generators on the down run . They have
three slip rings on the one side and a commutator
on the other. The three brushes belonging to the
latter are automatically lifted off the commutator
by a three -phase magnet whenever the line circuit
is connected up to the motors. A resistance,
capable of absorbing 170 kilowatts for a lengthy
period , is used both for starting and for braking .
To ensure perfect safety three independent sets of
brakes are provided, one operated by electricity
and controlled automatically, a second worked by
hand and which applies bronze shoes to the driving
axle of the locomotive, and a third, the emergency
brake, which can be made to grip the rack .
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Model Yacht Architecture .
By W. H. WILSON THEOBALD, M.A.

IV . - CALCULATION OF AREAS .
( Continued from page 299.)
The Trapezoidal Rule.-- The simplicity of this
rule lies in the fact that the straight side may be
divided into any number of equal parts ; thus, in
many instances, the re-division of any length is dis
pensed with. Further, there is no multiplication of
odd and even perpendiculars. The rule is as fol
lows : - Take half the length of the first and last
perpendiculars and add to the total lengths of all the
others, then multiply by the distance of the spacing.
A

B
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Fig . 15 ( 6 ).
Length .
No. of
Perp .
1
5
2
4'5
3:55
3
4
2'32
1'375
105
O
7

Halfsum of lengths of perps.
I and 7 = 25.
Totalsum of lengths ofperps.
2 to 6 inclusive = 12.695.
12 '( 95 + 2'5 = 15'195.
Spacing is i in .
Therefore 15'195 x i in . =
15'195 sq . ins.
Difference from Simpson's rule is ·115, or $ %
FIG . 15 (c ).
No. of
Length .
Perp .
Half sum of lengthsof perps .
I
0
I and 5 = .575.
2
.625
Totaloflengths ofperps. 2 to
.8
4 inclusive
75
3
2:55.
1'05
3.125
577 + 2:55
I'15
5
Spacing is fin .
Therefore 3.125 x f in = 1.953.
Difference from Simpson's rule is '047, or 2.35 % .

Ce

nt

re

V. - CALCULATION OF CENTRES.

E

С

D
B

A
Fig . 16b .

FIG . 16c.
W
W
Illustrations of A , B , and C , in Fig . 15, will be
taken in turn :
Fig . 15 ( a ).
B
No. of
Perp .
Length .
1
O
Halísum oflengths of perps.
2
Nos, i and il = 0 .
I'05
119
3
Total sum of length of perps.
Nos, 2 to 10 inclusive
27
5
3:05
23.80
3:45
23'8 to
23.8 .
7
3:55
Spacing is 2 ins.
8
Therefore 23.8 X 2 ins.
34
47º6 , which is area of
9
2.85
IO
1.85
figure in square inches.
II
O
The difference between this calculation and that
found by Simpson's rule is •73 sq. in ., orabout if % .

Having found the areas of the different
figures, it will next be necessary to cal
culate their centres. The centre of any
figure, whether centre of buoyancy, cen
C
tre of effort of sails, or centre of gravity
of hull, can always be found experiment
ally, and as, in some cases, this is the
simplest mode of procedure, this method
will be first explained , afterwards passing
on to the theoretical treatment.
The centre of any plane is the point at
which it is possible to balance this plane
horizontally on the point of a pin or
needle. The figure is cut outof stiff card
board , or very thin wood, and balanced on
a needle -point until it rests horizontally ;
where the needle meets the surface of the
plane is the centre of the figure.
Another method is by suspension. Suppose it is
required to find the centre of lateral resistance of
the surface in Fig. 16 ( a ),which represents the under
water sheer plan of a model cut out of cardboard .
Small holes are bored at the corners A , B and C ,
through which a pin will pass quite freely. A
piece of strong cotton and a small weight will also
be required . The weight and the cardboard are
then suspended from a pin so that both are free to
swing. When at rest, as in Fig . 16 (b ), mark the
point Don the cardboard , take off the pin and draw
a line through hole A and pencil mark at D.
А

С
FIG . 16a.
The centre must be somewhere in this line . Now
suspend the figure from the hole at B and draw
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point on the line GF, at which the two centres
balance . The rule is as follows (see Fig . 19 ) :
Let A = area of triangle centre G.
a = area of figure CEB D centre F.
y - length of line joining centres (viz., G F )
distance from G to resultant centre .
By the law of balancing forces
A x x = a × (y – x )
.:. A x = a y - at
.. A x + ax = ау
.. x ( A + a ) = ay
a y ( 1)
A + a
Then G H is drawn equal to x and H is the resultant
centre . Therefore, the distance the resultant
centre of any two centres A and a the centre A is
equal to the distance the two centres are apart (y )
multiplied by the area of the other (a ) divided by
the sum of the two areas .
In equation ( 1) had weights been placed at the
Centres instead of areas , the result would be the same
if instead of A and a, W and w (the weights in lbs.)
had been used. This equation should be remem

another lineBE, Fig . 16 (C ), the intersection of the two
lines is the centre of the figure. As a further check the
plane may be again suspended from the third hole
at C ; but if the lines B E and A D have been care
fully drawn , and the figure swings easily, two lines
will be sufficient for ordinary calculations.
This method of finding the centre is of most use
in the case of the centre of lateral resistance of the
under water body .
Triangle. — The centre of a triangle is found by
dividing any two of the sides and drawing diagonals
from the points of intersection to the opposite
angles ; where the diagonals intersect is the centre
of the triangle . Another method is by drawing
only one diagonal, then the centre is į of the
diagonal from the base (Fig . 17 (a )).
The centre of a square or rectangle is the point of
intersection of diagonals drawn from opposite
angles (Fig . 17 (6 ) and (c )).
The centre of circle need scarcely be given , as in
all probability it will have been drawn with a pair
of compasses and the needle mark will have left an
impression on the paper.
A

с
F
C

FIG . 170 .

Fig . 176 .
E
BF = AF.

FC EC =
BENED
FIG . 178 .

CD.
EA

1

C

Four-sided figure bounded by straight lines. - The
easiest method of finding the centre of these
irregular figures is by means of triangles. Diagonals
should be drawn from opposite angles dividing the
figure into four triangles, as in Fig . 18 .
Find the centre of the triangle A B C and mark
it as at a ; then the centre of the triangle BCD,
as at b ; next the centre of the triangle C D A at c ;
and , lastly, the centre of the triangle D A B at d .
Join d band ca and the point of intersection is
the centre of the complete figure.
The next figure is that shown in Fig . 19. Join
the ends of straight lines to form the triangle A B C.
Now , if the area contained in the curved line C E B
and the straight line C B is very small, this area
may be
neglected , and the centre of the triangle
treated as the centre of the entire figure .
For
accuracy , however , it must be included . Curves
such as C E B are usually parabolas and the centre
of the small portion is found thus : the longest
perpendicular possible is drawn from C B to meet
the arc CEB ; from D measure off along DE
two -fifths of the perpendicular, and this point F is
the centre of the figure.
It is now necessary to find the resultant of the
two centres. Join the two centres by means of the
line GF ; it is required , therefore, to find some

bered , as it is frequently necessary to use it in
relation to the weights ofdifferent parts of the boats.
The centres of all other irregular figures, such as
are shown in Fig . 15 (a ), (b ) and (c ), are found by a
continuation of Simpson's rule. Referring again
to these figures ( a ) will be first taken .
The columns as they stand are again set out, and
the last results in column 4 are multiplied by a
number which is one less than the number of the
perpendicular, thus i is multiplied by o , 2 is multi
plied by 1, and so on until 11 is multiplied by 10 .
The results of these products are placed in column
6 : the total sum of which is then divided by the
total sum of the products in column 4 , and the
quotient multiplied by the distance of the spacing.
The measurement represented by this last figure
is the distance the centre is from perpendicular
No. 1 , and is measured off along the line A B.
Calculation of CB for Fig . 15 ( a ) :
Results .
No. L. Multiplier. Results. Multiplier.
0
o
O
I
0
I
2 1'05
4
4'2
4'2
2
3.8
706
3 19
10'8
4
4 297
32'4
2
6
:
1
24'4
5 3'05
13: 8
3:45
69
6
2
7 3:55
71
426
8 34
952
13.6
57
456
9 2 85
IO 1.85
66.6
7'4
O
I
II

Oo
oovou
NWa

B

Total = 7295

Total = 387.6

October 13, 1904 .

Tho Model Engineer and Electrician .

Therefore, the centre is 10 °7 ins, from A along A B
and is marked off at G (see Fig . 15 ( a )) .
This method as applied in Fig. 15 (a ) only
gives the position of the centre along the base line.
In most instances this is sufficient, as the figure will
represent half of the actual water line of a boat,
and the centre must of necessity fall along the
centre line, which is the base A B. If, however,
the actual centre of figure (a ) is required, it will be
necessary to divide it equally by lines parallel to
the base line AB and then , by using the
lengths of these parallel lines instead of the per
pendiculars in the second column, and working in
exactly the same way, the distance the centre is
from the base line measured upwards from G will
be found , and this is then set up from the centre G
first found along the base line.
In figure (b ) as the perpendiculars are drawn at
right angles to the line AB, the distance found for
the centre will be measured downwards from A
along A B , and this will be the centre of the whole
section below the L.W.L.
Calculation of centre for (6 ) in Fig. 15 :
No.
Length
Multiplier. Result. Multiplier. Result
I
o
I
5
O
5
18
2
1
18
4'5
4
2
2
71
3
3:55
14'2
27.84
3
9:28
2:32
2
II
4
1'375
5
2-75
19
4
5
3 :8
'95
0
0
0
1
7

Total = 45.93 .. Total = 90 °04
Therefore, as the spacing is i in . this is
the distance below A of the centre of
the full section below water , of which
A B C is one half.
In (c ) Fig . 15 the centre will be found
somewhere along the line A B. This
is really an unnecessary calculation , as
D
the centre of half a section of a fin
boat is not wanted . If the centre
below the L.W.L. is required , the sec
tion must be divided so that the lines are parallel
to the L.W.L. ( A B ), and the usual course followed .
For approximate calculations, however, of a fairly
fat bottom boat, the curve may be assumed to

Goo
H

A

DF
E

Fig . 19 .
B
be a parabola , in which case the centre may be
taken as 2-5ths of the depth B C measured down
wards from B.
So far, all the calculations have been confined to
areas : but the most important centre is the centre
of buoyancy, which is that of a solid . Happily the
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working of this centre follows exactly from what
has already been said ; only instead of lengths in
the second column of the tables, areas are used
instead . And the cubic contents of the under
water body, viz ., the displacement, in cubic inches,
is found in the same way as were the areas of the
different figures in Fig . 15, using again areas instead
of lengths.
Calculation of centre of buoyancy and displace
ment. -The load water line of the boat is divided
into an even number of sections and ( for con
venience ) numbered 1, 2 , 3, & c ., starting from the
fore end. The area of each section must be calcu
lated according to the manner shown in either b or
c of Fig. 15. The area of either half, or the whole ,
section may be used in the table, but make a rule
of using one or the other and sticking to it. It
will then be practically impossible to make the
mistake of calculating twice or half the displacement.
It will be assumed that half the areas are to be used .
These areas are then placed in column 2 of the
table , and are multiplied by Simpson's multipliers,
A

B

FIG . 18. ,
viz ., even sections by 4 , odd by 2 , first and last
by I. Totalled up , and multiplied by $ of the
distance the sections are apart. The last result
gives the contents in cubic inches of half of the under
water body, which multiplied by 2 , will be the
contents of the whole under water body, or the
displacement, in cubic inches. Now , there are
27:65 cubic ins. in i lb. of fresh water : so if the
contents in cubic inches is divided by 27:65 the
quotient will be the displacement of the model in
lbs.
The position of the centre of buoyancy is found
by continuing the table . The results in column 4
are multiplied by one less than the number of the
section (exactly in the same way as the other
centres were found ) and the results are placed in
column 6. The total of column 6 is divided by the
total in column 4 and the quotient is multiplied by
the distance the sections are apart ; this, then, will
give the distance the C.B , is aft of section No. I
measured along the L.W.L.
But supposing it is required to know the distance
the C.B. is below the L.W.L. Well, then the dis
placement may be calculated from the areas of the
half breadth water nes. This will give a check
on the figures for the displacement as well.
As a matter of fact, however , it is common
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practice to not so accurately calculate the position
of the centre of buoyancy below the L.W.L., but
to make use of the centre found in (b ), Fig . 15 as
the depth below the L.W.L. In the calculations
for a design (which will be given later ) both the
water line and the section plans will be worked,
and it will be then seen how much one differs from
the other.
The fore and aft position is, of course, most im

A
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Travelling Crane .

By ALBERT NELSON .
N making this model I decided from the outset
to use only such material as I already possessed,
and to have no eccentrics , and as my scrap
heap did not contain any mitre wheels (of which
some steam cranes have about a dozen ), there were
several difficulties to overcome ; but I
think I can claim to have accom
plished my task and to have produced
a model both pleasing to look upon
and interesting to manipulate - par
ticularly the latter, for the handling
of the seven levers which govern the
various motions keeps the operator
distinctly busy.
The engine is made to no scale ,
rule- of-thumb and general proportion
of parts sufficing. Had this crane been
made to scale it would have necessi
tated scale drawings, patterns, wheel
cutting, & c ., whereas there have been
no scale drawings, and not a pattern
did I make nor buy a casting, except
the four flanged wheels, which are the
ordinary iron pulleys to be had at
any ironmongers , with one flange
turned off. The whole crane, boiler
shell excepted, is practically made
from scrap metal, the cost for material
being only a trifle. The boiler is made
of copper, and is 6 ins. high and 3 ins.
in diameter , with a central flue of
i in . which forms the chimney, and
three smaller flue tubes whose ends
appear at the top of the boiler. The
heating is by a spirit lamp having
four wicks, which are quite ample for
the work ; the spirit tank , which was a
cocoa tin , is fixed under the boiler on
the right, and has a manhole to
facilitate the fixing of the wicks, and
a glass gauge to show the height of the
spirit. One handle starts, stops, or
reverses the engines by means of a
two -way cock which is fixed at the top
left -hand side of boiler (Fig . 2 ) and
looks like a square block .
The cylindrical vessel in front of
the two -way cock is an exhaust box ,
the exhaust steam passing out at the
top and up the chimney, while the con
densed water runs away at the bottom
down a tube in front of the boiler and
out by a tap near the spirit tank ;
before fitting this exhaust box the con
densed water from the cylinders ran
down the chimney and put the fire
out. The cylinders are built up and
have a bore of -in , and a stroke of
-in ., the photographs clearly showing
the arrangements for working the slide
LING
instead of using eccentrics .
valves
.
CRANE
Fig . 1. - END VIEW OF MODEL STEAM TRAVEL
There is, of course, a spring to keep
portant, as it gives a rule for placing the lead keel,
the slide- valve pressing against the cylinder face ;
the centre of gravity of which should fall almost
without this spring the engines would only go in
directly beneath the centre of buoyancy of the
one direction , as will be readily understood .
The cranks are of the usual disc pattern , and
hull.
on the crankshaft is a small pinion which gears into
( To be continued .)

-
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a large wheel on the left -hand side of worm shaft
(Fig . 1 ), which shaft is always in motion when the
engines are going and cannot be disconnected
(thrown out of gear). There is a second and smaller
wheel which revolves with the worm shaft , and
by means of a lever above it can be slid along the
squared portion of the shaft and brought into gear
with a wheel on the drum actuating the jib chain
on one side (the wheel is hidden by the lever in Fig .
1 ), with the main winding drum on the other ;
midway, as seen on the photograph , the pinion is
out of gear, and in this position the load may be
lowered with the footband brake or held up while
the jib , slewing, or travelling motions are at work .
The winding drum is of oak , and the gear wheels
and the chains are from old clocks .
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long lever , as seen in Fig . 2 , is depressed , it lifts
up this cog-wheel so that the cogs engage with the
worm - thus the wheel and shaft revolve, and by
means of a pinion at the lower end , gearing with a
large wheel fixed on the top of the trolley, the crane
slews round . When the slewing motion is out of
action the crane cannot revolve owing to the cog
wheel dropping on to a projection which engages
one of the cogs. The travelling motion is actuated
in the sameway as slewing, by a vertical shaft and
cog -wheel gearing into the back part of the worm
shaft ; this arrangement can be seen in Fig . 3, and
is worked by the top lever projecting from the side
of the frame (Fig . 2 ). At the lower end of this
vertical shaft is a grooved wood pulley with spikes
or pins projecting about 3-16ths in . from the bottom

o
Fig . 2.--MR. ALBERT NELSON'S MODEL STEAM TRAVELLING CRANE.
I have fitted a quick return motion for bringing
up the empty chain or bucket, which consists of a
pinion always in gear with the large winding
wheel, and carried on a lever having its fulcrum at
the end of the large winding wheel shaft. When the
lever is pulled (towards the boiler) the pinion is
carried with it along a short slot in the framework
of the crane until it gears with the large fixed wheel
on the worm shaft ; this pinion and its lever can be
seen in Fig . 2 , and an end view in Fig . 1.
I will now explain the actions of slewing and
travelling . At the centre of Fig . i can be seen the
top part of a vertical shaft , with a cog -wheel in a
horizontal position and fitted so that it will slide up
and down the squared end of the shaft ; when the

of the groove; these pins engage in the lirks of an
endless chain of the same pattern as the winding
chain , which passes over a similar pulley on each
axle, thus the motion of the vertical shaft is trans
mitted to the axles. There are two jockey pulleys,
one on each side of the wood pulley on the vertical
shaft, to press the chain into the groove, otherwise
it would slip off the pulley. This arrangement acts
fairly well, but mitre wheels would be better.
The crane will, with the chain as illustrated , lift
a 3 -lb . weight attached to the bucket i yd . high
in under three minutes — a greater weight over
balances the crane — and it will raise the load , travel
and slew with it at the same time. These motions
are independent of each other,and can be worked

350

The Model Eaglocor and Electrician .

separately, or any two or all three can be put on
together, or the band brake will hold up the load
while the jib is altered . On weighting the boiler
end and substituting a cord for the chain (which is
not very strong), the crane lifted 6 lbs. i yd. high
in three minutes. With an ordinary load the
engines work slow or fast according to the amount
of steam admitted , and running light will revolve
from 1,400 to 1,500 revolutions per minute. The
quick return will lift up the bucket i yd. in eight
seconds.
The slewing and travellingmotions are rather slow :
it takes the crane 50 seconds to slew a compleie
The
revolution ; and 15 seconds to travel i ft .

October 13, 1904 .

Tempering of Copper Alloys.
THE process of tempering copper or its alloys
described in a German contemporary consists
in heating the metals in question for a time at the
requisite temperature, sprinkling them while in
a heated condition with sulphur, and then plunging
them hot into a bath of blue vitriol. The copper
or alloy is usually put into the required shape before
tempering . The castings are then heated for a
suitable time, say three minutes, over a charcoal
fire, until the temperature is raised to the melting
point of tin . · The articles are placed on the fire,
and , together with the neighbouring blocks of char

1

Fig . 3. – VIEW OF MODEL STEAU TRAVELLING CRANE IN A SLEWED Position .
steam pressure in the boiler is only slight, and a
pint of water lasts from 20 to 30 minutes.
The jib is 154 ins. long, and is made ofmahogany,
capped with brass ; the frames of the crane are
brass plates 2 ins. apart with projecting bushes
soldered on ; the trolley wheel centres are 5 } ins.
apart, and the gauge of the rails 51 ins. The metal
parts of the crane are painted spirit black with
relievings of lacquer and without reckoning the
links in the chains, there are over 500 pieces in the
model.

The steamer Lucania recently made a remark
ably quick passage from New York to Liverpool.
During the run she averaged a speed of 21 knots.

coal, sprinkled with powdered sulphur, till they are
entirely covered by it, the sulphur-vapour thusbeing
brought into contact with the castings . It is best
to add the sulphur when the articles are thoroughly
heated . After being covered with the sulphur, the
castings remain in the fire for a time ; they are then
plunged hot into a solution of blue vitriol, and
allowed to remain in it for a short period. When
the castings are taken from the vitriol, it is well to
reheat them , and allow them to cool without inter
vention of a cooling mixture . The new method of
treating copper and its various alloys produces a
remarkable hardnesswithout impairing the ductility
of themetal,thus rendering it specially useful where
a high degree of hardness and , at the same time,
malleability, ductility , and toughness are required .
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and smokebox, 24 ins. long. The wheels are of
brass, and are 54 ins. diameter. The cylinders are
of brass and are i- in . bore by 14- in . stroke. I have
had it lit up ,and it worked beautifully with a pressure
of 45 lbs. of steam .

A N.E.R. Engine Driver's
Model Locomotive .

By JOSEPH GIBSON .
'HE model 1,467 is one which I built in my leisure
time. My purpose of building was not for ex
THE
hibition but for experiment and increase in
knowledge of a locomotive.

E
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ATLANTIC
TYPE LOCOMOTIVES. - In the issue
of September 15th , page 244 , we gave a table of
Atlantic
drawings and photographs of British
Up to the time of
type locomotives.
going to press , the date of issue of
“ The Engineer " containing G.N.R.
locomotive No. 251 could not be ob
tained. It is, however, November 27th ,
1903.
A new alloy for dynamo brushes and
for use as an anti- friction metal, con
sists of copper intersected with par
ticles of graphite. A plate sprinkled
with graphite is dipped into a copper
bath , when the copper is deposited on
the plate and surrounds the craphite .
The plate is then withdrawn and again
treated with graphite , after which it
is reinserted into the bath , and the
two actions are repeated until the re
quired thickness is reached . It is said

B

Fig . 2. — REAR VIEW .

14.67

N.

E.

R.

Fig . 1.- MR. Joseph GIRsoN's Model N.E.R. LOCOMOTIVE .

As a driver, I have always taken a
great interest in a steam engine, and
at the time, when I commenced to
build , this class was my favourite pas
senger design .
I may say that the model through
out is my own making , and was com
pleted in the year 1886. I made all
my own patterns of wheels , cylinders,
axleboxes, chimney, dome case , and
buffers, and had them cast in a local
foundry and then turned them in my
own lathe.
The crankshaft and eccentric sheaves
I turned out of one piece and they are,
therefore, solid .
The material of which it is built
is all of brass and copper. I com
menced by first drawing a plan (from
which I worked ) at a scale of 3 -in . to the foot.
The boiler is made of sheet copper , and is 34 ins.
diameter (inside), 8 ins. long ; firebox, 4 ins. long ;

Fig . 3. - FRONT View .
that the friction on metal so treated slowly releases
the particles of graphite, which then act as a lubri
cant.

352

A

October 13, 1904.

The Model Engineer and Electrician .

Small Manchester
Dynamo.

Type

By E. A. WATSON .
HE dynamo of which a photograph and de.
TH scription are here given was built by me last
winter . It is of the Manchester type, with
drum armature, and is compound -wound . The
leading dimensions of magnets and armature were
taken from that useful little book , " Small Dynamos
and are those given for the 40-watt
and
size. Motors,"
The magnet
yokes are of cast iron , 2 ins.
wide and fin , thick . The cores are of soft wrought
iron , 1 in . in diameter,and are turned down at the
ends to fin ., and screwed , acting as bolts to clamp
the yokes together. The armature tunnel is bored
out to 2 1-20th ins. The boring was done by
mounting the carcase on the faceplate ; this I con
sider a good performance for the lathe, which is
only 31 -in . centre. The magnets are bolted down
to a zinc plate in . thick , which is in turn screwed
to a wooden base .
The armature is 2 ins . diameter, and 2 ins. long,
of the cogged drum type, with twelve slots, and is
wound in twelve sections connected to a twelve
part commutator. The commutator is similar to
that shown on page 43 of " Small Dynamos and
Motors.”
The insulating washers are, however,
made of celluloid instead of fibre. Celluloid , when
immersed in boiling water, becomes very soft and

The sketch (Fig . 2 ) will, I hope, make clear the
method of moulding. The washers were moulded
before the commutator was slit up into segments.
The bearing pedestals are brass castings, and are
very rigid . They are fitted with brass bushes

Weight
Clamping
Ring

Boiling
Waterto

Celluloid
Body of
Commutator

FIG . 2. - METHOD OF MOULDING THE INSULATING
WASHERS.

accurately bored to fit the shaft. The bushes are
just knocked lightly in , and can be quickly renewed .
The brush rocker is a brass
casting. The brush blocks are
of f- in . square brass
made
rod ; the brushes are copper
gauze, and are kept up to the
commutator by spiral springs.
The shaft is turned from f -in .
silver steel reduced to .28 ins. at
the bearings. The shaft was
made extra long with the in
tention of fixing counters, etc.,
for experimental work ; and , as
I had no steady , it was rather
a difficult job to turn .
The armature winding con
sists of about 6 ozs. of No.
25 D.C.C., wound , as before
mentioned , in twelve sections.
Originally , the machine was
shunt-wound , the winding con
sisting of 1 lb. of No. 23 D.C.C.
on each core, the two coils con
nected in series.
Afterwards, by way of experi.
ment, I added three layers of
No. 22 D.c.c. to each core, con
necting the two
coils
in
parallel, and using them as a
series winding. The improve
ment was so great that I
retained them as a per manency .
Fig . 3 is a
FIG . 1.-MR. E. A. WATSON'S MANCHESTER TYPE DYNAMO.
characteristic curve obtained
from
the dynamo.
The
pliable, like indiarubber, and can be moulded into
dynamo was run from a gas engine at a speed of
any shape. On cooling it becomes hard and tough
2,800 to 3,000 per minute . It is evident from the
again . By this means the washers were moulded
curve that the output of the machine is far greater
out of one piece of celluloid without needing any
than would be expected , considering that the
joints, and answer their purposes admirably .
leading dimensions are those of a 40 -watt machine.
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The output of the dynamo just touched 100 watts,
namely, 32 volts 3-2 amps. At the end of the test
the dynamo was distinctly warm , butnot excessively
so — about 120 ° F.

.across
Terminals
Voltage

Practical Letters from
Readers .

our
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L. & N.W. Locomotives.
TO THE EDITOR OF The Model Engineer .
DEAR SIR , —With reference to the above topic ,
may I be permitted to call the attention of your
correspondents to several points they seem to have
entirely ignored . Mr. Webb's work with compound
locomotives was very much like George Stephen
son's work with the “ Rocket.” Neither Mr. Webb
nor any other engineer had had any previous ex
perience with compound locomotives , and to be
accorded a fair trial requires some engineer to take
up the work where Mr. Webb left it. The L. and
N.W.R. compounds can certainly be said to be to

The Editor invites readers to make use of this column for the full
discussion of matters of practical and mutual interest. Letters
may be signed with a pom- e piume if desired, but the full
name and address of the sender Must invariably be attached ,
though not necessarily intended for publication .)
Notes on American Locomo
tives.
TO THE EDITOR OF The Model
Engineer,
DEAR SIR , -I am enclosing a
photograph of a type of loco
motive which , though common
enough over here, appears to be
little known to European readers
of THE MODE). ENGINEER. It
shows one of the Delaware,
Lackawanna & Western simple
express engines of the “ camel
back ” design . Unluckily , I can
not give dimensions yet, but
some idea of the great size of the
locomotive may be gathered
from the fact that the coupled
wheels are almost 6 ft, diameter.
As an experiment, several of
these engines used on “ The Road
of Anthracite ” from New York
to Chicago have been provided
with arc headlights, the current
being generated by a small tur
A DELAWARE, LACKAWANNA AND WESTERN R.R. LOCOMOTIVE .
bine and dynamo situated on
))
the boiler just at the back of the driver's cab . As
the compound of the future what the “ Rocket ”
regards speed , 999," and others like it , regularly
is to thepresent locomotive. Had Mr. Stephenson's
take the heavy six -coach express from New
attempt been left where he left it, we should not
York to Buffalo (410 miles), reaching an eleva
have the fine railway giants which we have to-day.
so
I quite agree with your correspondent as regards
coupling the three-cylinder engines, and also pro
viding separate valve and reversing gear to each
cylinder in the four-cylinder engines, but I should
40
not put your correspondent's nor my own judg
ment before Mr. Webb's. As regards performances ,
if the three -cylinder compounds are the poor lot
it is intended to convey, how is it one of them (the
“ Empress Queen " ) ran the only English train in
America
competition with American locomotives
with such good results ? I think this can be safely
said to have been the foundation of the compound
system in America , where it is now so universal.
During the past ten years the four -cylinder com
pounds have given a very good account of them
selves with the Anglo -Scotch expresses, and also
the London to Birmingham two -hours ' trains (and
on several occasions one hour fifty-five minutes).
20
25
It seems to me one of your correspondents is
entirely wrapped up in Mr. Webb , whilst the
Resistance in External Circuit in Ohms.
others are very much prejudiced. It is not fair
Fig . 3. - A CHARACTERISTIC CURVE FROM MR.
to compare engines built ten , fifteen and twenty
Watson's DYNAMO ,
years ago with those built last year, as has been
done in mentioning the N.E.R. “ Atlantics " and
tion of over 1,000 ft. in 9 hrs. 55 mins., including
the L. & N.W.R. “ Precursor. "
sixteen regular stops. - Yours truly ,
Undoubtedly, Mr. Whale's new gear was an im
Orange, N.J., U.S.A.
Č . MARTINETTİ.
provement, but it must be remembered he has got the
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benefit of Mr. Webb's experience . As regards fast
running, at the time the “ Alfred the Great class
made their appearance Mr. Webb said he “ was not
building locomotives for record speeds, but to draw
a heavy train at a moderate speed,” in which his
productions have proved very successful. In fuel
consumption the compounds can compare very
favourably with the simples, as also they can in
endurance.
The compound system has proved a great success
both on the Continent and in America , but it has
not been given a fair trialhere, its adoption having
ended with one man's endeavours (which were very
praiseworthy ). Before Mr. Webb's retirement Í
was continually reading complimentary articles
in the engineering press , with such headings as
“ What Webb's compounds have done ” ; but now
someone has taken his place and found a means of
improving some of his creations, he must be sub
mitted to most adverse criticisms.
Trusting I am not encroaching too much on your
valuable space and time,-Yours faithfully ,
WILLIAM W. MUNN .
Birmingham .
TO THE EDITOR OF The Model Engineer .
DEAR SIR , -I shall be pleased if you will allow
me to say a few words in the way of a reply to
“ Not Prejudiced.” I do not think he can know
much about counting the weight of trains, and I
fancy the
” part of the 204 me. tioned in my
last has baffled him .
I have seen all the engines he speaks of, except
Caledonian Railway Nos. 49 and 50 , and some of
hem I have seen working with a pilot - not often ,
as trains of four, six, or eight vehicles should not
require double heading ; but wait till they have
fourteen and upwards, then you will see the pilots .
I can tell some of the M.E. readers they give them
selves away when they look at them in the stations.
I claim all that I have said about Mr. Webb's
compounds. As to Mons. de Glehn's system , about
which there is so much talk , if it is such a success
why don't they adopt more of them ? Also , if the
system was any good, other railway companies
would have adopted it , as everything is for cheap
ness nowadays. Mr. Vauclain has not copied it
entirely ; he only picks the best pieces out of it.
E. SOUTHERN .
Yours truly ,
Nuneaton .
Design for a Powerful Model Locomotive.
To the EDITOR OF The Model Engineer.
DEAR SIR , -In response to your invitation and
that of Mr. John Case , for a friendly criticism of his
powerfulmodellocomotive in the issue of September
22nd , I suggest the following :—He says first
that it reaches the extreme of the English loading
gauge ; but I have always understood 13 ft . 6 ins.
was the extreme height, and if so , Mr. Case has
exceeded this by an equivalent of 6 ins., a big
digression , for what would not our real locomotive
designers give for 6 ins. more in height. Again ,
with this reduction of 6 ins. (or in . for the f -in .
scale model) the boiler in all its dimensions would
have to be reduced , thusreducing the heating surface
and consequently lessening the power of producing
the quantity of steam for 1 3-16ths ins. cylinders,
and these would have to be reduced ; in fact, this
difference of in , in height would reduce the power
parts of the locomotive all round .

October 13. 1904 .

Taking Mr. Case's design as it stands, he says
the tubes are 12 ins. long ; this is rather much for
t -in . tubes, and it seems to me the two -in .
diameter ones must be little or no use at all.
A grate area of 156 sq. ins, is hardly enough
for such a big boiler, especially if solid fuel were
used . The boiler barrel being 5 ins. diameter out
side, and shown 5 ins. diameter outside on the
elevation drawing, I presume it is not covered with
asbestos, and there must be some loss of heat by
radiation, and this independent of the fact that it
must be extremely uncomfortable for such a big
engine to be burning hot nearly all over. I do not
follow the dimensions of his firebox , Mr. Case says
the width of outside firebox is 3 ins., and that of
inside firebox 2 15-16ths ins. ; a little reflection
shows that practically these latter figures (the
2 15-16ths ins.) are impossible , and I conclude this
is a mistake and should read 2 5-16ths ins.
My first criticism may be put aside as being too
petty not allowing the g -in , extra height ; but since ,
as I have shown , it makes such a difference in the
power of the locomotive, I think it rightly ranks
as a big consideration , for with a few inches extra
in height or gauge the locomotive designers for the
railways of this country could produce far more
powerful engines, and since for a scale model there
must be a limit somewhere , I think it should follow
the principal limits imposed on the real locomotive
superintendents, viz ., gauge of track (absolute ),
greatest width over body, and extremeheight above
rails, all other scale reproductions being set aside
since they are mostly not actual limits in the real
practice. —Yours faithfully ,
W. E. WEBB.
Harlesden , N.W.

Steam Supply .
TO THE EDITOR OF The Model Engineer.
DEAR SIR,—I venture to send the following
account of a rather strange transaction which takes
place in the city of Reading .
To buy steam by the gallon is rather an unusual
thing, but such is done in the above-mentioned
place. A large factory there is fitted with steam
engines of 120 horse -power, but no boilers. The
steam is supplied by a company having their boiler
house near to the engine house of the otherwise use
less factory . After leaving the engines (which are
already condensing engines) the exhaust water "
is run through a water meter, and the amount of
steam used is so calculated and in due course paid
for.
I may mention , too , that these engines, which are
Harris-Corliss compound type, are fitted with most
elaborate sight feed cylinder lubricators, but, for
certain reasons, never have their pistons, & c., oiled
from one month's end to another, though they are
running for six monthsand sometimes more without
stopping, so I should imagine that where boilers
are saved piston rings are spoilt. — Yours faithfully ,
“ PORTSLADE .”
Reading
Dynamo Design .
TO THE EDITOR OF The Model Engineer .
DEAR SIR , --Replying to the points mentioned by
“ Humble Student
on page 308, a dynamo at
work has a difference of electrical potential or
pressure at its terminals,which is continually seek
ing to adjust itself,as it were, by gravitation from
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the higher to the lower level wherever an electrically
conducting path is offered to it . If either pole of
the dynamo be " earthed ” that pole and the earth
will be electrically continuous, and therefore ,
at the same potential; consequently a “ shock
could be obtained by any person standing on the
earth (and thus becoming of the same potential)
touching the other insulated pole , whether positive
or negative, at a different potential.
In a three-wire system , with the middle wire
earthed, the two outer conductors are of course
insulated , so that no current can flow to or from
earth on either side of the system , except where
appropriate paths are provided by way of lamps,
motors , or other apparatus. — Yours truly,
A. H. AVERY, A.I.E.E.
Tunbridge Wells, October ist , 1904 .
A Model Oscillating Horizontal Engine .
TO THE EDITOR OF The Model Engineer.
DEAR SIR , —The photograph shown herewith is
of an engine built by myself of the horizontal
oscillating type, which , being rather a novelty, I
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Flash Boilers .
TO THE EDITOR OF The Model Engineer.
DEAR SIR, -Although not a member of the
S.M.E., I am a constant reader of your splendid
journal and eagerly look out for it every week , and
although nearly 50 years of age, I find it most in
teresting and instructive, having made steam
and other engines the hobby of iny life.
I am a coach -body maker by trade, consequently
essentially a woodworker.
Now , having studied the “ flash ” boiler very
closely , I am convinced that it would form a most
interesting, also instructive subject for your many
readers, and would open up an entirely new de
parture in model engine making. Therefore, I was
very pleased indeed to read Mr. Bolsover's offer
in last week's issue, and earnestly hope, Sir , you
will extend your well-known courtesy and find an
early space for the subject to be fully placed before
readers of THE MODEL ENGINEER .
I have only an amateur's interest in this , and
am in no way connected with “ any firm or any
other interest whatever," but I do know the “ flash "
boiler to be a good thing.–
Yours faithfully,
HENRY BATH ,
Instructor in Manual Train
ing for L.C.C. at the New
ington Green L.C.C. School.

TO THE EDITOR OF The Model
Engineer .
DEAR SIR , –With regard to
Mr. R.H. Bolsover's letter to
you and his offer of a series
of articles and designs for
“ flash " boilers, I , for one,
should be very pleased to see
them
appearing in The
MODEL ENGINEER. " The ques
tion has undoubted interest
for all who are in the slight
est degree concerned in this
branch of engineering . In
my opinion , 2 h.-p.size would
be more acceptable to the
generality of your readers.
Could not it be managed that
three sizes , say, I, 2 , and 4 ,
be described ? That is , one
A MODEL OSCILLATING HORIZONTAL ENGINE.
general description , with the
differences of size, thickness
thought might interest the readers of THE MODEL
of material, etc.,of the different sizes.
ENGINEER . The particulars are as follows :
Whilst on the subject of articles, I should like to
make a suggestion . I have taken in THE MODEL
Cylinder , 2- in . bore ; stroke, 21- ins., worked by a
ENGINEER since 1900 , and during that time we
slide-valve, the motion being derived from the
have not had a good long article and design of
oscillation of the cylinder acting upon levers con
either a gas or oil engine, with the exception of
nected to valve, as shown in the illustration . The
Do you think you could give us a
petrol.
crankshaft is fin . diameter ; the crank is built up
design with full particulars after the style of
with a pin 1 in . diameter, and the flywheel is 9 ins.
that article on the locomotive, “ Dunalastair ? ”
diameter. The engine is fitted with brasses, those
Three-quarter to one h.-p. would be about the
on the flywheel side working in the usual manner ;
best size, I think. Why not put it to the vote,
while those on the near side can also be set sideways
getting your readers to decide whether they want
by setscrews shown .
I may say, in conclusion , that the engine works
it at all, and if so , what sort and size.
perfectly under steam ; and I shall be very pleased
Very many thanks for past
and prosperity
to give to readers any further particulars if they
to my old friend The MODEL ENGINEER and all
will apply through the Editor. - Yours truly ,
connected therewith . - Yours truly ,
Sheffield .
ARTHUR H. DEER .
H. W ,
Neath ,
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Explosion while Charging Accumulators.
TO THE EDITOR OF The Model Engineer .
DEAR SIR, I notice that a good many of your
correspondents in the electrical part of your ex
cellent paper are interested in accumulators or
storage batteries, and I think it will be of interest
to state that I have recently witnessed the results
of a severe explosion of four of the cells of a battery
of twenty -six large sized cells during the process
of recharging from the dynamo, and the cells being
placed in a confined and enclosed space.
When nearly charged, an attendant testing
the density of the acid , inadvertently placed a naked
light too near, when a very severe explosion
occurred ; four of the cells had the outer wood
casing torn adrift and the lead cells badly distorted ,
and the teak -wood covers and wood plugs destroyed ;
also the 3 by 3 scantling of framework split for a
length of 2 ft.
The report of the explosion was heard for a con
siderable distance. Fortunately , another attendant
at the switchboard switched off, and probably saved
a more serious explosion .
I regret to say the attendant using the hydro
meter had his face very severely cut and narrowly
escaped losing his eyesight. The portable electric
lamp was completely shattered .
My reason for writing is that it may not be
generally known that the gas fumes generated are
of such a highly explosive nature. - Yours truly ,
J. J, A.
Liverpool.
Queries and Replies.
(Attention is especially directed to the first condition given below
and no notice will be taken of Queries not complying with the
directions therein stated . Letters containing Queries .must be
marked on the top left-hand corner of the envelope " Query
Department.” . No other matters but those relating to the Queries
should be enclosed in the same envelope.
Queries on subjects within the scope of this journal are replied to
by post under the following conditions:S ( 1 ) Queries dealing
with distinct subjects should be written on different slips, on
one side of the pager only , and the sender's nameMUST br. in
scribed on the back. (2 ) Queries should be accompanied
wherever possible, with fully dimensioned sketches, and corre
spondentsare recommended to keep a copy of their Queries for
reference. (3) A stamped addressed envelope (not post-card )
should invariably be enclosed . (4. Queries will be answered
as early as possible after receipt, but an interval of a few days
must usually elapse before the Reply can be forwarded. ( s )
Correspondents who require an answer inserted in this column
should understand that some weeks must elapse before ths
Reply can be published . The insertion of Replies in this column
cannotbe guaranteed. (6 ) All Queries should be addressed to
The Editor, THE MODEL ENGINEER , 26—29, Poppin's Court
Fleet Street, London , E.C.)
Thefollowing are selected from the Queries which have been replied
to recently :
[12,575 ] Current Density in a Conductor. M. A , E. (Bir
mingham ) writes : Will you kindly let meknow the bestmethod of
calculating up the copper strip for switch brushes, from 5 amps. up
to 1,000, working from the Board of Trade standard of 1,000 amps.
per sq. in ., and using copper strip , say, of by 1-16 th , 3-32nds by
1 , 1 by #, and so on , up to the sq. in ?
This is simply a matter of a little arithmetic. The area of a
strip (cross section ) $ in . by 1-16th in . equals 1-32nd sq. in . ;
and if the current density is 1,000 amps. per sq. in., the maximum
1000
current allowed to flow in a strip of that size would be 32
32

approximately. The same method of arriving at the maximum
current allowable can be followed in the other cases.
(12,567] Induction Coil Construction . H. N. W. (Balham )
writes : I am shortly going to build an induction coil to give a 4 -in .
to 5 -in . spark. Would you kindly answer methe following queries :
( 1) Do you know of any firm where I could obtain a steel spring
for contact breaker ? I thoughtperhaps therewas a firm who made
a speciality ofparts for coils. The brass portions I am having cast
by a friend. The armature, I presume, should be of soft ircn .
Could you tell size suitable for this coil (core 3 -in . diameter) ?
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(2) Re winding sections for secondary , I fancy I saw in a back
number of the M.E. a letter from a correspondent illustrating a
method ofwinding double sections, which seemsa great advantage.
Could you tell me which issue this appears in ? ( 3) With regard
to filling in space between insulating tube sections with wax ,
would it be possible to fill tube with a hot liquid , say, near boiling
point. This, I think, would certainly preventwax from solidifying.
and also help it to percolate all crevices. Of course, the primary
and corewould have to be fitted in after the secondary is finished. I
do not know if this has been tried before. Do you think this is at
all practicable ?
(1 ) Try Whitney, 117 , City Road, London. The spring could be
made from an old clock spring softened for straightening, and re
tempered . Hard strip brass can be used instead of steel. The
armature, or hammer , as it is frequently teimed , must be of very
soft iron ; k-in . dia n . will be suitable . ' (2) This article appeared
in THE MODEL ENGINEER for November 26th , 1903 . ( 3) We
doubt if your suggestion would prove good in practice ; you are
likely to do harm to the tube. Ħou will probably obtain just as
good insulation by pressing each section with a warm flat iron
before slipping it on the tube.
(12,553) Converting from Gas to Petrol. A. T. (Basingstoke)
writes : I have a 1 b.h.-P. gas engine. It runs very well, but is not
quite powerful enough for my work, and I understand from a
friend that if I drove it by petrol I should getmuch more power out
of it. I thought ofmaking a carburettor, as shown in your most
valuable paper (October, 1902, number). Would this be suitable ,
and could you give me some idea of size of tank ? Would it be
cheaper running it with petrol than with gas ? I intend heating
the tube with gas just the same.
You would not get much more power ; the difference would be
immaterial in so small an engine. Yes, the wick carburettor
would answer your purpose. Make it somewhat larger than
shown there. Petrol would be more expensive than gas at 45.
per 1 000 cubic ft.
(12,559) Charging Accumulators. W.S, R.(South Hackney)
writes : Being desirous of charging a 42 accumulator from a
200 V -circuit through a 16 cop lamp, I should be very glad if you
would giveme the necessary information as regards making a suit
able resistance ? Also , whether it would make any difference
being continuous or alternating current ?
Connect in series with a 16 C -p lamp. This will pass a current
cf about 32 amps, on 200 -v.mains. Or you could connect a number
of lamps in parallel, when a heavier current would flow . With one
16 C.-P. lamp, your cell would take 120 hours to charge, assuming
that it is a 42 amp. hour cell. Alternating current cannot be used
for char ing direct.
(12.535 )Motor Punt. W. S. A. (Eltham ) writes : I am about
to build a motor punt for up- river use, and am not sure as to the
arrangement of the propeller. I enclose a sketch of the method
which I think would do not reproduced ). The boat is 14 ft. long,
34-in . beam , flat bottom , 20 ins. deep. I think that the propeller
placed so is liable to get knocked, but cannot see any other position ,
as the stern will be quite square, and almost full beam and bows
will cometo a good point. The engine that I propose to fit is to
a 3 h.-p. petrol motor. I suppose a two-bladed propeller is
necessary ? But can you give me the diameter of same ? I am
anxious to get the best speed results , and am going to construct
the hull as lig tly as possible consistent with strength , from
American oak . What will be the probable speed with this engine ?
Your punt should be undercut underneath the water lin at each
end, then the blades will clear eve.ything, About 5t or 6 ins.
diameter, and fine pitch. A patent reversing propeller would be
most convenient. Speed depends on so many unknown factors
that we cannot say what it will be.
( 12,549) Motors for Model T.B.D. F. E. C. (Headingley)
writes : I have made a model T.B.D. hull, length 4 ft., breadth
6 ins., depth 6 ins., weight 3 lbs. I wish to drive it by electricity .
Would you kindly let me know if two of T. W. Thompson & Co.'s
No. 2 B motors would drive the boat at a good speed, and whether
accumulators or a bichromate battery would give the best results ?
I thought of having each motor driving a shaft, with three pro
pellers on . Do you think this would be a good arrangement, or
would one larger propeller on each shaft be better ? Would you
please give me the size of the blades and pitch ? Should the
conning tower
be slightly conical in shape, and what should be its
diameter and thatof the funnels ?
( 1) You would need a motor of about 35 or40 watts. If themotor
you refer to is of that size, it will do. (2) Use accumulators in
preterence to bichromate cells . (3) Three propellers on such a
small craft would probably not be so efficient as one. It is really
matter for experiment. If two separate motors were used , you
might have trouble in regulating their speed. If they did not run
at precisely the same speed , craft would not steer a true course.
See " Model Steamer Building," 7d . post free .
( 12,424] Supplying Oilto Gudgeon Pin B.T. O. (Gateshead .
on- Tyne) writes : What is the best method of supplying oil to the
gudgeon pin in an inverted trunk piston cylinder ? ' What I want
is a methºd which can be used on models.
The splash system , such as used in the case of petrol motors, is
the only practicable one, where the more positive arrangement of
fixed lubrication bymeans of pipes is not adopted .
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(12,566 ) Model Locomotives. F. B (Nottingham ) writes :
I am thinking ofmaking a set of patterns of the M.Ě. locomotive,
and using the detailed drawings in various partsof the M.E. as half
size, thus making a m del as large again as the present M.E. loco
motive. I shall be glad of your candid opinion of the above pro
posed model. Also , is there any serious drawback to the efficient
working of the model when made ? I should be glad of any pro
posal you can make with regard to my idea .
While, in the main , there is no reason why you should not adopt
the design , the drawings published are, for the most part, useless
for a 6 -in . gauge (1 -in . scale ) locomotive of this type, for the
following reasons : ( 1) In many parts the metal allowed would be
needlessly thick , and the details of the construction rather clumsy .
(2) The boiler, as designed , would not be a success, even should the
water- tube type be retained. The firing would have to be entirely
different. (3) Of course, slip eccentrics could be employed , but as
the engine would be large enough to ride behind , link motion
should be adopted . We can , therefore, only advise you to obtain
our new book , “ The Model Locomotive," by H. Greenly , price
65 net, post free, 6s. 4d., and study the designs therein given .
You will find therein a suitable design of water-tube boiler for an
engine of the size you propose to build, the drawings of a link
motion adaptable to the requirements of the case, and also in
numerable drawings showing how the details should be worked out.
It goes without saying that whenever the size of the model is
increased the details becomemore complicated , and , therefore, the
simple devices described for the ME. locomotive are hardly
feasible on an engine twice the size and eight times theweight. We
would advise you to adopt the design for a front-ccupled trailing
bogie tank engine, described on page 274 of the above-named book,
and use the kind of cylinders, valve gear, and boiler there advised,
altering the details to meet the exigencies of the case. The outline
may , of course, conform to that of the M.E. locomotive almost
exactly .
(12,043) Electro -Motor to Weigh i oz. A. L. (Sparkbrook )
writes : I wish to construct an electro motor to weigh i oz., as
described in Query 3,208 (Vol. IV ., No. 46), and will be obliged if
you will answer the following questions : (1 ) I already have some

query 12043
DIAGRAM OF CONNECTIONS AND WINDING FOR I OZ.
No. 34 s.c.c. wire - would this do for winding ? (2) Please send
me a sketch of windings and connections, as I am not quite clear
about them . (3 ) Must the armature be a continuous ring, orwould
a bar bent into a ring do ? ( 4 ) Do the brushes make contact with
each piece of brass wire of which the commutator is made, in suc
cession as they revolve ?
(1) You can use No. 34 s.c.c. wire. It simply means supplying
more volts and less current : but we think you will find No. 30
gauge easier to wind on . The six armature coils are all wound
in the same direction , the beginning of one being joined to the end
of the next ; at each junction a wire is connected to one of the
commutator studs. Above diagram gives the arrangement of
connections and direction of winding, the brushes being shown in
dotted lines. (3 ) The armature core should be made of a number of
ring washers stamped from very soft iron, but you can use a solid
ring with less efficiency. If you make it from a piece of bar bent
into a circle, the jointmust be carefully faced so thatthe ends butt
together closely all over ; the core can be made in this way with a
small further loss in efficiency . (4) Yes, you will do well to make
the studs large enough to almost touch each other, and then reduce
tiem to half their diameter , as shown in sketch, so that the bush
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will have a good contact and be touching one stud before leaving
the other. For further particulars of commutators made in this
manner, see The MODEL ENGINEER of November 19th, 1903. As
you appear to have very little knowiedge of electric motors, we
recommend you to obtain a copy of The MODEL ENGINEER hand
book No. 10, " Small Dynamos and Motors ."
(12,486 ] Running a Lundell Motor ; Telephones. L. K.
(Portsmouth) writes : I should le glad if you could give me any
information relating to the enclosed queries. I am in charge of
a 5 h.-p. Lundell motor (continuous current at 480 volts, and car
bon brushes). The motor is all right when running free, butsparks
badly when its load is applied ; and after running for about an
hour the commutator gets qu te black , and small sparks appear
nearly all round its circumference . I have altered the position of
the brushes, and adjusted the tension springs, and I do not think it
arises from vibration , for the motor is on a very firm foundation ;
but nothing I have done appears to reduce the sparking. I should
be glad if you could tell me the cause and remedy, for I am afraid ,
if it continues , the commutator will be spoiled. Can you tell me
if three terminal direct-working telephones can be worked with the
overhead wire and an earth return (for a distance of about 100 yds.) ?
If so, could you oblige mewith a diagram of the connections ?
The motor appears to be overloaded . You should measure the
current which it is taking when at work by means of an ampere
meter. If the current is much more than 10 amps., the motor is,
in all probability , too small for the work it is being asked to do.
Yes, you can use an earth return for such a distance ; the earth is
simply regarded as the return wire. We do not advise this arrange
ment - a metallic return is always to be preferred . A lightning
arrester should be fitted if the overhead wire is exposed to thunder
storms. There are several patterns. A simple one consists of two
brass plates, one having a toothed edge, and mounted on an insu
lating base, You will find further information in The MODEL
ENGINEER handbook on “ Telephones," price 6d.
(12,584 ] Wimshurst Machine. C. L. S. writes : Could you
kindly answer me the following questions (1) Would it be prac
ticable to make a Wimshurst machine with twelve 24 -in . plates ?
(2) May the plates be made from ordinary window glass ? If so,
what thickness and what quality ? (3) Should
the brushes for all the plates be insulated from
one another , as I wish to put them along the
spindle ? (4 ) Could you givemea method of fasten
ing the plates in a simple manner , as I have few
tools and no lathe ? (5) What size spark would
the above machine give without Leyden jars ? (6 )
Also , in what direction should the plates be re
volved ? (7) What h.-p. water motor would drive
this machine ? Also ,how many revolutions should
the plates go per minute ?
( 1) Yes ; Mr. James Wimshurst constructed one
having twelve plates each 30 ins. diameter. (2)
Yes, ordinary thickness, but as regards quality , it
is very difficult to make a definite statement, as
glass varies very much. It should be of good in
uslating properties , that is if warmed and rubbed
with a silk rag you should be able to draw off a
fairly longspark by presenting your knuckle to the
edge (3) No, they can be allmetallically connected .
( 4) Cement them between wood Hanges . (5) It is
impossible to state spark lengths with accuracy ;
you may obtain to ins. to 12 ins. length under
good conditionsofworking. (6) It does notmatter
so long as they rotate in opposite directions. (7 )
We should not advise you to use a motor of less
than th.-p. ; speed of plates is not fixed to any
amount - about 300 to 400 revolutions perminute,
or higher if mounted true.
( 12,588 ] Electric Light for Dark -room . W.
W. (Bowes Park ) writes : I want to lightmy dark
ELECTRO -MOTOR. room (6 ft. 6 ins.by 4 ft. 6 ins. by 5 ft.) with elec
tric light. I cannot take current from the mains,
nor can I install a dynamo, and I have no facili
ties for the charging of accumulators . I have, therefore, decided
upon the useofprimary cells. The lightwill not be required formore
than about ten minutes at a time, or a quarter of an hour at the
outside. I want a good strong light in a ruby lantern for develop
ment purposes,and oneweaker in the roof,merely for the purpose of
giving a general lightfor the search ofshelves. Ihave somepractical
knowledge of wirings , & c., but I know nothing of the output from
a primary cell, nor the capacity of the class of lamp they require.
Will you help meupon the following points:-(1 )Which ofthe follow
ing primary cells do you recommend for my purpose ? - (a ) Bennett
cell, (b) Leclanché carporous, (c ) Leclanché agglomerate block,
(d ) Daniell ( 1 volt ampere, quart size, 16 hours ), (e) Lalande.
Chaperon. (2) Having regard to the circumstances I have de.
tailed , how many of the cells of the type you recommend should
I need ? ( 3) And how many of each of the other types I have
noted ? (4) What will be the number, exact description and
candle power of the lamps for use with the cells you choose ?
We do not recommend you to use any of the cells which you
mention , but if you prefer to select one out of the list,we advise the
Lalande -Chaperon ; the others are quite unsuitable for your purpose.
As it is necessary to keep the current down as much as possible,
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( 1) You can connect up dynamos in the same way as batteries—
that is, either in series or in parallel. Assuming that they are all
similar machines of the output you state, viz ., 100 volts 20 amps.,
if connected in series,with the positive pole of one machine to the
negative pole of the next, and so on , you would obtain the sum
of their volts, that is, 1,200 volts, but the current obtainable would
be only that of one machine, that is, 20 amps. If connected in
parallel, with all the positive poles joined together and all the
negative poles joined together, you would obtain the sum of their
currents , that is, 240 amps ; but the volts would be only that of
one machine, that is, 100 volts. You cannot join them in any
way, so that you obtain the sum of both amps. and volts at the
same time. (2) You are attempting an impossibility in requir
ing 2,400 X 3,000 = 7,200,000 watts out of a transformer, if
you only put in 1,300
500 = 650,000 watts. A transformer
always gives out less, and notmore , than the energy put into it.
(12,472] Shocking Coil. J. F. B. (Clydebank ) writes : I am
making a shocking coil (same as described in THE MODEL ENGINEER
Series, No 11), and I should feel greatly obliged if you would give
me a little information re winding same, (1) I have finished
primary coil ( four layers, as described ). Is this right, as Figs.
7. 8 and 9 (page 19) show an odd number ? (2 ) About how much
wire and number of layers for secondary coil ? (3) As I could not
get solder to adhere to ends of core I made the ends fast by wrap
ping about half a dozen turnsof soft iron wire round the ends, same
as sketch (not reproduced). Will this do ? If so , will it decrease
the strength of shock ?

"8'- 4
6

we suggest that the lamps shall be of 21 c.-p. each , or perhaps a
5 C.-P. lamp in the ruby lantern . This latter arrangementwill
require a current ofabout 1 amps. for the lwo lamps, if you work at
15 volts pressure. You will require at least 20 cells in series if
you use the Lalande type. Wethink you will do better by using
a bichromate pattern , with arrangement to lift the zincs out of the
solution when the lanıps are not in use . Nine cells only would be
required in series. A good type is described in Chapter IV of our
6d . handbook on “ Electric Batteries." The larger you have your
cells , the better. Messrs. J. J.Griffin & Sons, Ltd., of 26 , Sardinia
Street, W.C., supply a non -polarising bichromate battery . You
must be prepared to take some trouble and expense in cleaning and
charging
( 12,558) Model Steamboat. J. W. C. (Bridgenorth ) writes :
I am going to build a model steamboat during the coming winter .
Iwantit to be powerful enough to tow mein a canoe (I am 12 stone);
(2 ) to be as simple as posible, as I have only a limited supply of
tools. (3 ) ic be as light as possible, as I have some distance to
carry the model to the water. Will you kindly let me know what
size hull, boiler, and engine would be suitable ? Also, whether a
metal or wood hull would be best, and on what lines should it be
built ? I should prefer a boiler with a single furnace and no return
tuhes, fired with a paraffin blowlamp.
We should go in for a short “ beamy " boat, such as a tug-boat,
the lines of which you can obtain from our issue of February 26th ,
1903, We should build a 6 -ſt. boat and employ an engine with a
single cylinder about it ins. by it ins. One of the available types
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of generator we can advise would be a modified locomotive type
boiler, such as were used in torpedo boats . The firebox might
contain some water- tubes, and as width of firebox is unrestricted
(not as in a locomotive), the crown may be kept low down. Fit
the engine with a pump-ramin . by } in . Use two No. 5 (3-in .)
Primus Burners ; boiler about 20 ins. long, with a 6 -in . diameter
barrel. If a water- tube boiler is employed , see the design given on
page 172 (Fig. 247). In some respects , however, a return tube
boiler is to be preferred to an ordinary tubular locomotive-type
generator. The shell could bemade about 10 ins. diameter, and the
turnace tube about fins, or 4 : ins.; }-in . Alue tubes being employed .
G.W , R . “ City ofBath ” Locomotives!'re Query No. 12,137 ,
August 4th, 1904 issue).- By courtesy of Mr. c. Š. Lake we have
been able to reproduce the accompanying drawing of the improved
“ Atbara " class engines now running on the G.W.R. " These
locomotives are known as the “ City of Bath " class, and are only
different in their boiler arrangements, the barrel being coned
towards the firebox and at its smaller portion 4 ft. 1of ins. diameter .
The frame and other details are the sameas those of the Atbara
class (see M.E. for Novemeber ist, 1901, and Fig. 13, page 25, of
“ The Model Locomotive."
(12,515 ] Connecting Dynamo in Series or Parallel. D.L.C.
(Dunoon, N.B.) writes : Will you please answer the following
queries for me ? (1) Is it possible forme to connect severaldynamos
together, so that a current can be obtained which is the product
of the current from each dynamo multiplied by the number of
dynamos ? For example : Supposing I have twelve dynamos,
each with an output of 100 volts at 20 amps., can I, by any means,
connect these so that a current of 1,200 v Its at 240 amps is the
result ? (2 ) What space would a transformer take up which was
required to transform 500, 1,300 amps. to 3,000 volts 2,400 amps . ?

( Scale : 3-16ths in . to the foot.)

(1) Yes, four layers will do . (2 ) The exact amount does not
matter ; fill up the bobbin comfortably full. Get 4 ozs. of No. 34
gauge s.s.c. copper wire to start with . (3 ) You have done wrong .
Take off the iron binding wire , and replace it with thin cord ; this
will hold the core together all right, especially if given a coat of
shellac varnish . Metalwiremust, on no account, be wrapped round
the iron core.
(12,568] Day and Evening Classes for Engineers. P. W.
(Weymouth ) writes : I am always very much interested in anything
about apprenticeship I am a premium apprentice to a small
firm : I am bound for five years to learn general engineering. I
attend evening classes, and this is all the theoretical training I am
able to get. Will you please advise me the best thing I can do when
I am out of my time ? Is there any engineering college where I
could go for a year's course ? If so , how much would it be likely
to cost ?
We advise you — if you wish to take a course of engineering
to write for a prospectus to " The Finsbury Technical College ,
Leonard Street, Finsbury Pavement, London , E.C., " or" The South
Western Polytechnic , Manresa Road, Chelsea, S.W.," or “ The
Institute , Battersea Park Road , London ,
Polytechnic
BatterseaOther
S.W."
institutions would do. but we do not know of any
such as these in your district. The courses at the above are not
very expensive ; the greatest expense would be in board and lodg
ings, if you had to live away from home.
[12,548] Ventilating Shop: E S. (Birmingham ) writes : As
I am thinking of installing an electric fan to prevent shop window
from steaming, I shall be glad if you can give me some information .
The window pane is about 8 ft. square, what size fan is re
quired ? Also if it would be possible to drive same from an
accumulator ?
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You must make some arrangement for ventilating properly .
* Steaming " is due to the hot air in the shop not being able to get
away. Make a few ventilation holes in the window at the top and
your trouble will vanish . A glazier could probably fit you one or
two in the glass pane itself. Otherwise a 20-watt motor would do .
The News of the

Trade.

The Editor will be pleased to receive for review under this headingl
samples and particulars of new tools, apparatus, and materiais
for amateur use. It must be understood that these reviews are
free expressions of Editorial opinion , no payment of any kind
being required or accepted . The Editor reserves the right to
criticise or commend according to the merits of the goods sub
mitted , or to abstain from inserting a review in any case where
the goods are not of sufficient interest to his readers.)
* Reviews distinguished by the asterisk have been based on actua
Editorial inspection of the goods noticed .
* Locomotive and other Models.
We recently inspected the well equipped workshops of the Model
Manufacturing Co., at 53, Addison Road North, Notting Hill, W.,
and among other things of interest saw a fine model of the G W.R.
City of Bath," to a scale of f-in . to the foot in course of con

(Full size .)
FIG . 1. – MODEL Test
Соск.

Fig . 2. - LOCOMOTIVE
HAND -RAIL PILLAR.

J.S

NA

struction . Sets of castings for this engine, as well as for scale
models of the fanous Stroudley singles on the L.B. & S.C.R., are
now ready. The finished sample of the latter shown to us was an
extremely fine example of exhibition model making , whilst the
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if sets of castings are purchased. Full particulars and pricesmay be
otained from the well-zot-up list describing these engines, which
Messrs. Smart & Brown will be pleased to send to readers on ree
ceipt of a stamp to cover postage.

New

Catalogues and Lists .

TheGeneral Electric Company, Ltd., Queen Victoria Street,
London , E.C. - We have to hand section X of this firm's catalogue,
which comprises the " Peel " and " Adelphi " main switches, the
" Ironclad Adelphi " switch, suitable formotorwork , the" Pedestal "
type house service cut-out, main fuses known as the “ Bobbin
and " Arch ." In the Progress Sheet also sent to us, particulars"
areAperiodic
type
ofmeasuring
instrument voltmeters
" given of19 a ornewdead
-beat.
Both ammeters
and known as the
are
priced , and it is claimed for these instruments that they are the
most reliable low -priced instrumenton the market. Oval“ Union !
conduit is listed in three sizes, also new type of “ Freezor " fans
known as porthole fans, and a “ Link switch " with detachable
handle.
Norris & Henty, 87, Queen Victoria Street, London , E.C.- We
have received an illustrated catalogue and pamphlet of the
" Gardner " high -speed oil engine as applied to launches and
electrical work .
King & Co., Colston Avenue, Bristol, send ussection V of their
catalogue of electric novelties. It comprises electric batteries ,
accumulators , small lamps, induction coils , Rhumkorff or spark
coils, vacuum tubes, electro -motors , dynamos, measuring instru
ments, electric bell sets , telephones, and other novelties, and
accessories of interest to the amateur. List will be sent post free
to readers for three penny stamps.
Ferranti Limited, Hollinwood , Lancashire. - Wehave received
a price list ofedgewise type moving coil instruments for continuous
currents, and of alternating reverse current time-limit relay for
automatic switches.
Harger Bros., Settle , Yorks. — The illustrated supplementary
sheet sent to us with the catalogue of electrical apparatu ; used

BRO

NZE
YO
ERITH KENT

ENGLAND

SMART & BROWN'S MARINE MOTOR AND REVERSING PROPELLER .

model of the " Shanklin " class (6 ft. 6 ins. drivers), also on view
and built from the firm's castings, was more of a working model.
Among the specialities manufactured for this season are some very
small test cocks suitablemore especially for scalemodel locomotives .
These we illustrate in the accompanying figure. Alongside of this
drawing we also give a full-size representation of the locomotive
hand-rail pillars which the Model Manufacturing Co. are turning
out in quantities with their automatic tools . The pillars are made
in steel (polished ), and are supplied at the low price of 4d . each .
Further particulars of the firm's supplies in the form of castings
for locomotive, marine, and other model engines, and for boiler
parts - notably , flanged boiler castings - can be obtained from
the Model Manufacturing Co. at above address post free on receipt
of 4d . in stamps .
Petrol Marine Motors.
The illustration herewith is of the " D " twin -cylinder water
cooled petrol motor with propeller complete , which Messrs. J.
Smart & Brown, of Erith , are manufacturing. These engines are
especially designed for yachts, dinghys, and other small craft. For
persons desiring to build their own motors, working drawings are
supplied at ros. 6d. per set, which sum is allowed to be deducted

for the experimen ts described in Prof. Jamieson's book , reviewed
in our issue of September 29th , comprises vertical, tangent, astatic,
and mirror galvanometers,compass boxes, electroscopes, and other
electrical apparatus for use of schools and private students . We
have also received a price list of apparatus and materials used in
the various branches of nature study, concluding with a nature
calendar .
W. Barratt & Co., Sterling Shoe Works, Northampton , are
specialists in men's boots, and are known to our readers as the
advertisers in our journal of the mechanic's " bootat 9s.gd., have
sent us their price list, containing all kinds of ladies' and gent's
boots and shoes . This list, which will be sent to all readers
upon application, is a very artistic production ,most of the articles
catalogued being illust ated by excellent blocks.
Madison Motor Co., Woolrych Street, Derby. - We have to
hand a well-printed and illustrated list from the above firm ,which
includes descriptions of all their s ; ecialities, viz., the Madison "
gas and oil engines, high-speed motors for launches, dynamos,
electromotors and petrol motors of all kinds. Prices and particu
lars are gfven of both castings and finished machines.
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The

Editor's Page.

POINT of some interest to those who use our
" Sale and Exchange
column has been
raised by " J. C. D.” (Bradford ), who writes
as follows : - “ I wish to draw the attention of
advertisers in your Sale and Exchange ' column
to the question of the description of articles for
disposal. If,when advertising the sale of a dynamo
or motor, they would state the type of machine, I
am sure they would receive a better response. I
have been on the look -out for a suitable dynamo
for some time now , but I observe they generally
state the output, and no description of the build
of the machine is given . A word in your Journal
on this point would doubtless have the necessary
effect on advertisers.”
A

There is, of course , a natural tendency with most
private advertisers to condense their announcements
as much as possible for reasons of economy ; but
if such condensation defeats the object of the
advertisement, as, from the above letter, appears to
sometimes be the case — the economy is obviously
misplaced . We think that the present hint may be
a timely one, now that the winter season is starting .
*
*
*
We hope in our next issue to announce the re
sults of both our Model Steamer Speed Competition
and our Model Electric Crane Competition . The
Gauge " Competition , now temporarily closed ,
has again been very successful, over one hundred
tools and other prizes having been awarded . We
shall probably renew the offer in a few months'
time.
Answers to Correspondents .
J. H. A. (Bradford ).- We shall be pleased to give
some articles on the subject you name, if we can
arrange with a competent contributor for this
work .
A. S. C. B. (Alnwick ).— Thanks for your letter.
We are interested to hear of the steel shaving
520 ins. long, but will not trouble you to send it,
as we have already seen a numLer of other fine
specimens .
“ LYBIA " (Portsmouth ). (1 ) The address required
is Liverpool Castings Supply Company, Church
Lane, Liverpool. (2 ) The back numbers contain
ing the pages mentioned are Febuary 4th , March
3rd , May 19th , and June 9th , 1904. These are
all in print, and can be sent post free 3d . each .
This series commenced in our issue for January
ist, 1903, and eighteen articles appeared last
year. We can supply them all at the above rate.
G. D. - It is not possible to reply definitely to your
query ; also, kindly conform to the rules of the
department.
S. C. F. (Ulverston ).- Your letter has been duly
forwarded .

October 13, 1904 .

H. B. (Dublin ).— You can get the particulars you
require by writing to the secretary in each case .
The addresses are :-Institution of Electrical
Engineers, Victoria Street, London , S.W .; In
stitution of Mechanical Engineers, Storey's Gate,
St. James's Park , London, S.W. Your addressed
envelope for reply was not stamped .
A. H. D. (Neath ).— Thank you for your two letters.
We appreciate the spirit of your comments, and
will bear them in mind .
J. M. C. (Belfast ).— Thanks for your letters, which
shall have consideration . Pleased to hear of the
progress your motor is making.
J. S. (Aberdeen ). --We have sent your letter on to
our contributor, and have asked him to reply to
you direct.
) See the conditions ; we
A. J. McK . (Beauly .
anticipate that they will be much the same next
year. You must design the engine for the work
it has to do. Scale marine engines would not
prove successful. Look up what has been done
by previous competitors .
Notices.
The Editor invites correspondence and original contributions on
all amateur mechanical and electrical subjects. Matter intended
for publication should be clearly written on one side of the paper
only,and should invariably bear the sender's nameand address. It
should be distinctly stated , when sending contributions, whether
remuneration is expected or not, and all MSS. should be accom
panied by a stamped addressed envelope for return in the event of
rejection. Readers desiring to see the Editor personally can only do
so by making an appointment in advance.
This journal will be sent post free to any address for 138. per
annum , payable in advance. Remittances should be made by Postas
Order .
Advertisementratesmay be had on application to the Advertise
ment Manager.
HOW TO ADDRESS LETTERS.
All correspondence relating to the literary portion of the paper,
and all new apparatus and price lists, & c., for review , to be addressed
to THE EDITOR, " The Model Engineer," 26-29, Poppin's Court
Fleet Street, London , E.C.
All correspondence relating to advertisements and deposits to be
addressed to THE ADVERTISEMENT MANAGER, “ The Model Engi
neer, 26—29, Poppin's Court, Fleet Street, London , E.C.
Al subscriptionsand correspondence relating to sales ofthe paper
and books to be addressed to Percival Marshall & Co., 26-29.
Poppin's Court, Fleet Street, London, E.C.
Sole Agents for United States, Canada , and Mexico : Spen and
Chamberlain . 123, Liberty Street. New York , U.S.A .. to whom
all subscriptions from these countries should be addressed.
Contents .
[ The asterisk (* ) denotes that this subject is illustrated . )
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Fine

Model

Tandem

PUBLISHED
WEEKLY

Compound Mill Engine .

By W. M. B.

FIG . 1. - A MODEL TANDEM COMPOUND MILL ENGINE .

J

UDGING by the articles describing model
engines which appear in The MODEL ENGINEER
from time to time, one is led to believe that
tandem engines do not receive the attention they
undoubtedly deserve at the hands of model makers.
The writer was privileged , a little time ago, to
inspect a particularly fine example of this type,
built by Mr. John Howard , of Bolton . The engine,
which ras commenced in the arly stages of Mr.
Howard's apprenticeship . is a compound , the
cylinders being respectively of it -in . and 14- in .
bore , with a common stroke of 3 ins. The builder

commenced by making patterns for the cylinders,
cylinder covers, crank , flywheel, bedplate and
governor. All these were cast in iron , and finished
on a screwcutting lathe furnished with a slide-rest.
The crankshaft is of -in . diameter and 8 ins. in
length , and is shouldered to fit the pedestals. The
pedestals and pedestal caps are of iron , bushed with
gunmetal, as is also the big end of the connecting
d , which latter was turned up from a mild steel
forging and measures 54 ins. between the centres.
The pistons are of iron f -in , thick, and are each fitted
with two cast-iron piston rings $ in . wide. The
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piston -rod is of mild steel 13 ins. long by
in .
diameter. The glands are of brass , and are of the
screw -down pattern. The bedplate is of cast iron
2 ft. i in . long by 9 ins. wide and fin . deep , and is
of box section cast from the builder's own pattern .
The slide is of the ordinary bedplate pattern with
adjustable flat mild steel slide bars ; the slide plate
is 4 ins. long by 2 ins. wide. The crosshead is
filed up from a casting , and is bushed with gunmetal.
The brass plate under the cylinders is a piece of
steam piping opened out, flattened and polished,
as is also the brasswork of the crankpit.
The cylinders are lagged with mahogany highly
French polished , and fastened down with polished
brass strips. The flywheel, 81 ins. diameter by
if ins. wide on rim , is grooved for four ropes, and
is also fitted with polished mahogany lags to
diminish the windage. The governor is driven by
a strap from the pulley on the crankshaft near to
the eccentric ; this strap runs down through the
slit in the bedplate over two free pulleys , and round

The Society of Model Engineers ,

Reports of meetings should be sent to the offices of THE MODEL
ENGINEER without delay, and will be inserted in any par :
ticular issue it received a clear nine days before its actual
date of publication .]
London .
FUTURE MEETINGS, —The Annual General Meet
ing of the Society will be held at the Holborn Town
Hall, on Monday, November 14th , at 7 p.m.,
when the report and accounts for the past year will
be presented and the officers for the ensuing year
elected . Any member wishing to move an amend
ment to or alteration of any of the existing rules
of the Society are requested to give notice, in
writing, of such intended motion at least seven
days before the meeting. It is hoped that all
members will show their interest in the welfare

Fig . 2. - MODEL TANDEM COMPOUND Mill ENGINE : REAR VIEW .
a pulley on the upright shaft of the governor:
The balls are } in . diameter, and the whole governor
stands 61 ins. from the floor line. The eccentric
is of cast iron , with a travel of į in ., the valve-rods
are mild steel, as also is the coupling -rod , which is
7 ins. between the centres.
The engine has never been tried under steam , but
can be blown round with an ordinary cycle pump,
without undue exertion . When the steam - valve and
drain cocks are closed it is difficult to revolve the
flywheel, on account of the compression and vacuum ,
which speaks well for the general finish of the cylin
ders and the fit of the piston rings.
THE LARGEST CHAIN CABLE. — What is con
sidered to be the largest chain cable ever manu
factured for ships' use has recently been made by
the new American steamer Minnesota . The chain ,
which is 3 3-16ths ins. in diameter, was welded on
one side, and the links were bent on a special
machine invented for the purpose. It weighs
nearly 90 tons, and has stood a breaking test of
549,500 lb.

and progress of the Society by attending this
meeting. -HERBERT G. RIDDLE , Hon . Sec ., 37 ,
Minard Road , Hither Green , S.E.

Iron Pyrites. — A company is being formed to
develop iron pyrites deposits near Armstrong,
Wisconsin . Iron pyrites are marketable at a profit
in that district , as they are being used largely as a
substitute for sulphur in the manufacture of
sulphite pulp for paper-making.
A BOOK of some importance to the electrical
engineering and allied trades has been announced
for publication by Harper & Brothers. It is
entitled , “ The Testing of Continuous Current
Machines ," 6s. net, by Charles Kinzbrunner,
A.M.I.E.E., of theManchester Schoolof Technology .
It is intended for electrical and mechanical engi
neers, who are engaged in test-room work , or in
installing, starting, and supervising electrical
machinery, and also for students at technical
colleges and schools ,
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Latest

Measuring the speed of Cutting Tools.
We are indebted to Messrs. C. W. Burton Grif
fiths, of Ludgate Square, London , E.C., for the
following description of a new workshop appliance
which has lately been brought out, and is finding
favour among the leading engineering firms in this
country . The nameof the appliance is the Warner

Fig . 1.- THE WARNER
CUT-METER .

in
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induced or accessory action in the dial, this action
or rotation being in proportion to the speed of the
magnet, and as the hairspring is subject to the same
law it is evident that increasing the speed of the
magnet will increase the displacement of the dial
in exact proportion . The dial or scale can , there
fore, be marked by divisions from the lowest to
the highest reading. Since adjusting the magnet
closer to the steel ring increases the torque, or
induced rotation , it is only necessary to select a
hairspring of proper stiffness, and revolve themagnet
at a known rate, at the same time adjusting the
instrument until the scale indicates the correct
speed . As there are no mechanical connections
between the magnet and the indicating dial, and as
the magnet runs very easily (there being always an
abundance of power to drive it ), no possible in
accuracy can develop at this point.
A section of the Cut-meter is given in Fig . 2, in
which (a ) is the outer case ; (b ) ball bearing ; ( c )
magnet ; (d ) soft steel ring ; ( e ) inner case ; (g )
aluminium disc ; ( h ) hairspring ; ( k ) glass ; and
( m ) the driving wheel.
The instrument is sufficiently small and light so
that it can be carried in the pocket without incon
venience.
The machine- shop manager who with one of
these instruments tests every machine in his fac

“ Cut -Meter," and its principal object is to measure
the cutting speeds of machine tools without the use
of a watch. This it does instantly , the result being
obtained in feet per minute without
any calculation whatever. Most other
tachometers employ centrifugal force
to operate the mechanism , using
weights acting against a spring, or
liquids whirled round in a tube, and
are therefore open to serious objec
tions.
The Warner “ Cut-Meter " is
D
a magnetic instrument with a wide
WOOD HANDLE
range of action , and can be used in
any position.
The magnet is carried by a ball
bearing. In front of the magnet is a
soft steel ring, which deflects the lines
of force through an aluminium disc.
This disc is mounted on a hardened
steel shaft, and is supported by jewels .
On the outside edge of the aluminium
discs are engraved the figures indi
Also attached to
cating the speed .
OFT STEEL
DIALG
this shaft is a hair -spring, so adjusted
that it resists the turning of the alum
PLATED
inium dial, and brings it back to the
zero point when the magnet is at rest .
The inner case also serves the purpose
of protecting the dial from the air
currents set up by the magnet when in
revolution .
Through both outer and
inner case is an opening, covered by
the glass , through which the figures
on the aluminium dial can be read .
Attached to the main shaft is the
driving wheel, having a hollow or
Fig . 2. - SECTION OF CUT-METER, SHOWING MECHANISM .
gutter shaped periphery , into which
is slipped a miniature rubber tyre .
The lines of force flow from the north pole through
tory will be surprised at the sults, and will be
astonished at the great difference between what he
the aluminium dial to the steel plate, and back
again through the dial to the south pole of the mag
supposed his cutting speeds to be and what the
instrument shows them actually to be. He will
net. When the magnet is revolved it sets up an
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generally find that working speeds are from 25 to
50 per cent. slower than they ought to be in order
to obtain the most profitable results. There is no
guesswork about the Cut-Meter ; it indicates the
cutting speed instantly ,accurately , and with a dead
beat register. Work of small diameter is very apt
to run slowly , while pieces of larger diameter run
faster, and it is surprising what wild guesses even
the most experienced machinists and machine-tool
operators will make on the speed of cutting tools,
and which this instrument will correct.
The Cut-Meter is available for a number of other
uses besides determining the cutting speeds of
machine tools. When held on the outside of a
paper mill drier it instantly indicates the exact
speed at which the machine is making paper. It
is invaluable for determining the speed of elevators,
since it is unnecessary to make any calculations.
At the same time it indicates when the elevator
car is travelling at a maximum speed . For all
work of a similar nature the Cut-Meter is admirably
adapted .
A New Railway Motor Coach . - The 90 h.-p.
petrol engines which the Wolseley Motor Company
supplied some time ago to the North - Eastern Rail
way for driving motor coaches on that line have
successfully gone through an extensive series of
tests, and are now running between Filey and
Scarborough in regular ordinary service, and giving
every satisfaction . It may be remembered that
these engines were of the 4 -cylinder type, with
an 84-in . bore and a 10 -in , stroke, and were coupled
to a Westinghouse dynamo which provided current
to two electric motors which actually propelled the
coach . As the result, probably , of the successful
running of these two engines , the Wolseley Company
have now received an order from the General
Electric Company of Schenectady, New York , to
supply a 6 -cylinder engine, to develop 140 h.-p.,
the cylinders of which will have a 9 -in . bore
and a 10 - in . stroke. This engine is to be used on
the first of the General Electric Company's new
petrol electric railway coaches. The Wolseley
Company are naturally very gratified that the re
sult of their enterprise has been to procure them
this order from what may be regarded , commer
cially, as the enemy's citadel. Some interesting
developments have taken place in tackling the
rather difficult traction problem which these motor
coaches have presented since the Wolseley motors
were first put on .
For the present it may be worth dealing with a
point which has probably perplexed some of our
readers who may not, at first glance, be able to
see why the petrol motors should not drive the
railway coaches in much the same way as they are
employed to drive a motor car, and why there has
been any need to introduce the apparent complica
tion of electrical transmission . It is because the
effort required to propel a vehicle along rails is so
very much less than that required to attain the same
speed on the road, that railway coaches can be used
which are proportionately far heavier (compared
with the power of the engine) than are motor cars,
but while the power required to maintain the speed
is less, the effort required to start the railway coach
is proportionately greater with its increased weight,
and , consequently, some form of variable trans
mission which is capable of producing extreme
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torque as well as extreme speed is essential, and this
is provided in a highly practical form by electrical
transmission . — The Automotor Journal.
A Steel Floating Dock -Messrs. Swan , Hunter
and Wigham -Richardson , Ltd., Wallsend -on - Tyne,
have launched a steel floating dock , which has been
built to the order of the Campagnie Universelle du
Canal Maritime de Suez, and is intended for use
in the harbour of Port Said . The length of the dock
over all is 295 ft. 34 ins. ; extreme beam , 85 ft. 4 in .;
inside width between the rubbing fenders, 61 ft.
total depth , 34 ft. 3 ins. ; depth of the pontoons at
the centre, 8 ft. 6 ins., which allows for a lifting
power of 3,000 tons and a draught of water over
the blocks of 15 ft. The machinery has been fitted
by the Wallsend Slipway and Engineering Co., and
consists of two centrifugal pumps in the bottom of
the dock , driven by electrical motors working at a
voltage of 440 . These motors are placed in a house
on the top of one of the walls, where there is also a
three-throw drainage pump, also electrically driven .
Four electrically -driven capstans are provided for
moving the ship to be docked in and out of the dock .
The whole of the electrical equipment has been
supplied by Messrs. Clarke, Chapman & Co., Ltd.,
of Gateshead -on - Tyne.
A Mechanical Carver and Sculptor. - A new
machine has recently been shown at work in London
which promises to become a very valuable assistant
to builders and others who require to produce carved
work in wood or stone at a minimum of cost and
labour. Our illustration shows one of the smallest
sizes of the machine in which form it is suitable for
amateur use, but in the largest machines work up
to 8 ft. or more in length or breadth can be dealt
with . Themachine is essentially a copyingmachine,
and a model or pattern of the work to be repro
duced has first to be prepared . If necessary, the
copies may be finished absolutely in the machine,
but in ordinary practice it is usually found preferable
to only use themachine to carry out the carving to a
certain stage, and to put the finishing touches on
by hand. The machine is simplicity itself both in
construction and the method of handling. On a
horizontal bed or table the model to be copied is
clamped securely in position between what are
termed “ heads.” Ranged on either side are corre
sponding heads, two, four, or six in . number,
according to the size and capacity of the machine,and
in these are fixed blocks of wood , marble , or metal
from which the copies are to be carved . In the
illustration herewith there are three heads, the
centre one of which is to hold the model, and the
two outer ones the blocks ofmaterial to be operated
upon . Above this table , suspended on a counter
poise steel frame of delicate balance and perfect
freedom of manipulation , are ranged the drills ,
driven by electricity, gas, or treadle power, which
are to perform the work . The centre “ pointer
is a dummy, and is controlled by the operator. The
operator, seated at the machine, swings down the
delicately counterpoised frame until the dummy
pointer is hovering over the model to be copied .
İnstantly the revolving drills cut into the rough
blocks of wood or stone on either hand, shaping
them speedily as the pointer is moved to and fro .
In the earlier stages of the work , drills of larger size
are necessary to clear away the superfluousmaterial
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quickly, then as the copies begin to assume their
exact form , and the pointer is enabled to deal with
the detail of the model, these are exchanged for
finer tools . As each surface is shaped , the model
and the copies are turned in the revolving “ heads,"
which are each graduated with corresponding marks,
and a new face is dealt with ; the low relief is scooped
out, the limbs are moulded , the delicate curves of
cheek and the pencilling of eyebrows and lips are
traced , and in a few hours, two, four , or more exact
copies of the original are turned out. All that
remains is the usual process of smoothing and
finishing at the hands of the sculptor. We under
stand that this machine is already profitably em
ployed abroad in the manufacture of lasts for boot

A MECHANICAL CARVER AND SCULPTOR .
makers, gun -stocks, moulds, engineering patterns,
numeral letters, and other articles of regular or
irregular shape, which are required in quantity
and at the smallest cost . Skilled and highly paid
hand -labour can be dispensed with , and even boy
labour employed on elementary carving of this
description . We have seen this machine in opera
tion , and have also seen a number of excellent
specimens of the class of work it produces, among
these being a pair of elaborately carved Corinthian
capitals in freestone, which were turned out complete
in forty- eight hours, as against an estimated period
ofsix weeks if cut by hand. Themachines are made
under the Wenzel Patents , and are being introduced
into this country by Machine Sculpture , Ltd.,' 27A,
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Cannon Street, London , E.C., from whom further
particulars may be had .

New Turbine Steamers . — A new era in the
historyof ocean- going steamers may be said to have
been inaugurated with the launch of the Victorian ,
the first of two turbine vessels ordered by the Allan
Line, which took place recently from the yard
of Workman , Clark & Co., Belfast. She is the
pioneer turbine vessel for the Atlantic or any
other ocean service , and will form a notable rein
forcement to the feet of the Allan Line. The keel
of the vessel was laid by the builders only ten
months ago , and before the end of the year it is
expected that she will be ready for
sea .
A high -pressure and two low
pressure turbines of the Parsons type
will drive the three propellers with
which the vessel will be fitted . These
propellers will revolve at a speed of
from 270 to 300 revolutions per minute .
The central one, arranged as in a single
screw vessel, is worked by the high
pressure turbines. The others, which
are arranged as in a
twin -screw
ship , are worked by the low -pressure
turbines. The two latter have each
a reversing arrangement which en
ables them to be driven full speed
astern either together or independently.
Thus the ship will be as easily and
effectively maneuvred as regards
turning or backing as an ordinary
twin -screw . The steam to drive the
turbines will be generated by eight
large boilers of the usual type. The
length of the Victorian is 540 ft., her
breadth 60 ft., and her depth 40 ft.
6 ins. She has a displacement of
13,000 tons, a cargo capacity of over
8,000 tons, besides accommodation
and equipment for upwards of 2,300
passengers .
Extinguishing
Automatic
An
Electric Lamp. — There is on the
market an electric lamp that auto
matically extinguishes itself when its
candle -power has fallen to a certain
point. The light-giving power of an
incandescent lamp decreases with age,
and , while the current consumption
also falls, the two do not change in
proportion , that is, the candle- power
falls off much faster than the current - in other
words, the efficiency decreases as the lamp gets
older . The apparatus is arranged to go out when
its candle -power has fallen to about 80 per cent. of
the original, which takes place under ordinarily
good voltage regulation in about eighty hours.
RAILWAY MILEAGE. — The mileage of British
railways amounted at the end of last year to
22,435, an increase of 293 miles over the year 1902.
WIRELESS TELEGRAPHY. – Overland communica
tion has been successfully established by wireless
telegraphy between St. Louis and Chicago, a
distance of 300 miles.
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SUMMER MEETING IN GERMANY .
[BY OUR SPECIAL REPRESENTATIVE.)
(Continued from page 342.)
EDNESDAY , August 17th , at 9.30 a.m., a re
served electric tramcar waswaiting to convey
W
us to Körtingsdorf, a manufacturing locality
just outside the city of Hanover, our object being
to see the large works of Messrs. Körting Bros-- or,
as the name would read in German , Gebr Körting
Aktiengesellschaft . These works are of consider
able size , employing 2,100 workmen and about
450 officials on the works and office staff. The
firm was established in 1871. Our party was
divided into two sections, the one which I accom
panied proceeding first to the engine- room to see
some examples of the Körting gas engines at work .
These engines are made on the four -cycle principle,
from 1 h.-p. to 165 h.-p. as single cylinder engines,
and from 165 h.-p. to 350 h.-p. as twin cylinder
engines, all single acting ; also as single -acting
two -cycle engines up to 300 h.-p., or to 1,500
h.-p. in one cylinder as double-acting engines.
Magneto firing is always employed . An illustra
tion of a set of 1,800 h.-p. two-cycle engines is
given in Fig . 14. In the four-cycle engines the
composition of the charge remains the same, no
matter at what speed the engine runs or the con
dition of the load ; but the quantity of gas mix
ture is varied , the governor opening or closing a
throttle valve. By this system there are no missed
power strokes, and the speed is regular. The firm
state that there is no difficulty in driving single
or three-phase alternators in parallel by these
engines.
The general appearance of the four-cycle engine
is similar to the familiar Otto type. The two-cycle
engine, in its double acting form , has a piston-rod
and slipper of similar pattern to that of a steam
engine, the charge being exploded at each end of
the cylinder alternately ; the exhaust ports are in
the centre of the cylinder, in the form of a ring of
holes, which are closed by the piston except when
it is just at the end of either stroke. The action
is as follows : air and gas are forced into the
cylinder from two separate pumps at the moment
when the exhaust ports are uncovered , expelling
the exploded charge ; at the in -stroke of the piston
the exhaust ports are covered , and the fresh charge
of gas and air is compressed ; when the piston
reaches the end of its stroke the charge is fired , and
the expansion of the burning gas drives the piston
outwards — the action thus being very similar to
that of a steam engine working with a high com
pression. Exactly the same operation also takes
place in the other end of the cylinder . The volume
of charge is varied according to the power required
at any given load. An interesting point is that a
certain amount of air is admitted into the cylinder
before the charge enters , so that there is always
a layer of air between the exploded charge and the
entering mixture ; this prevents pre-ignition of the
incoming charge. In order to ensure the firing of
the charge, which may be sometimes large and
sometimes small, two magneto -electric igniters
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are provided for each end of the cylinder, one spark
ing near to the inlet valve, and the other sparking
close to the piston at the end of its in -stroke. In
Fig . 14 the gas and air pumps are at the left-hand
corner of the picture ; the tail rod is seen projecting
through . They are driven by means of a crank at
the end of the main shaft of the engine. Starting
is effected by means of compressed air , at about 90
lbs. to 120 lbs. per sq. in . for ordinary engines, but
150 lbs. per sq. in . is required for engines direct
coupled to blowing pumps.
A special slide valve is fitted for starting, the air
being admitted as if it were steam driving a steam
engine. The pistons of these large engines are
water-cooled , the water passing through the hollow
piston -rod from the sides of the crosshead ; the
glands of the valve -boxes are also cocled .
There are several different departments , each
dealing with some speciality. The foundry is
extensive, and contains five cupola furnaces each
capable ofmelting 35 tons per hour ; the blowers for
these furnaces are driven by electric motors, and
there are also two electrically driven elevators for
lifting the pig iron and fuel to the charging floor.
The equipment of the foundry also includes two
10 -ton and two 15 -ton electric travelling cranes ;
there are also twenty-two hydraulic moulding
machines . We saw many good examples of sand
moulding, the Körting heating apparatus-- ofwhich
1,200 installation sets are turned out per year
for Germany alone - demanding a high order of
skill to cast the thin radiating ribs, and to core pro
perly the interior of the pipes. The foundry work
is carried on in a very systematic and up-to -date
manner, the greatest output being 100 tons per
day, and the average annual output 12,000 tons.
An interesting example of methodical manage
ment is the foundry order board ; this consists of
a frame containing a number of vertical slides ,
each slide representing a section of the foundry,
and , at the side of the frame is a column marked
into intervals of time. When a job is put in hand
its identifying description is placed on a block ,
about 2 } ins. square, which fits friction -tight into
any slide ; and the block is placed in the slide be
longing to the section of the foundry in which the
work will be dealt with . As the work proceeds,
the block is moved downwards along its slide ; and
when the job is completed the block is removed .
By means of this device the manager can see at a
glance how long any job has been in hand , and
which sections of the foundry are filled with work ,
or which sections can do with more orders,
The firm makes a largenumber of valves, injectors ,
and ejectors , jet nozzles for a variety of purposes ,
including sprayers for oil fuel (an interesting
application being the use of ejector nozzles to
throw a jet ofwater for fire extinguishing purposes ).
and neat little ejectors for priming centrifugal
pumps ; in fact, there seemed to be an endless
variety of purposes in which this branch ofmanu
facture could find a market. A number of patterns
were shown to us in operation , a complete testing
plant being in use, so that all the apparatus can be
iested before despatch .
In the machine shops many interesting special
tools were at work . Grinding machines are exten .
sively usedl --I noticed one machine grinding out
the interior of the liner of a gas engine cylinder
and the limit gauge system is adopted . In the large
erecting shop the modern principle of taking the
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tool to the work , instead of carrying the work about
to various machines, is in practice . The floor of
this large building is one vast bedplate, to which
can be fixed in any convenient position the founda
tion frames of large gas engines , or any other
heavy casting: A variety of milling, boring and
shaping machines are waiting in readiness to be
used ; each machine tool is fitted with a strong
sling ; they are picked up by powerful overhead
travelling cranes , and carried to the part of the
particular engine or other casting requiring to be
milled or bored, etc., as the case may be. In this
way the bed of a large gas engine could have several
machine tools all at work at the same time on
its various parts ; to each tool is attached an
electric motor, which drives it, being easily con
nected to the electric mains running through the
building.
We saw here an instance of the very latest kind
of friction break for engine testing. It was fitted
to a 350 h.-p. two -cycle gas engine, and worked on
the magnetic principle . The friction strap and lever
resembled the ordinary Prony type, and was fitted
with scale pan and weights at the end of the lever
arm ; but instead of a break drum on the engine
crank -shaft, there was fixed a mulitpolar electro
magnet, the coils of which were supplied with con
tinuous current through slip rings and brushes.
When the magnet is rotated it exerts a drag upon
the iron break strap , thus lifting the weight at the
end of the lever arm . The poles of the magnet
did not touch the break strap ; there was a small
gap space between the surfaces. The strap con
sisted of a hollow circular iron casting, through
which a stream of water was passed to carry away
the heat generated by the eddy currents set up in
the iron owing to the action of the magnet poles
Fig . 9 (on page 340 of last issue) is a diagram
sketch of the arrangement , the strap being sup
ported upon the shaft by loose bearings.
Messrs. Körting have given much attention to
the comfort of their workmen . Each man has a
lock -up cupboard, in which he can keep his clothes ;
ample and well-arranged washing basins are pro
vided ; whilst a good dinner can be obtained at a
very modest outlay in the dining.hall. Electric
motors are used extensively throughout the works
for driving the tools ; the continuous current
system has been adopted ; and there are also
hydraulic and compressed air plants in use. The
workshops are contained in a number of buildings,
all on the ground . In the drawing office vertical
drawing -boards are used , similar to those already
described , and the windows are fitted with ground
glass to obtain a diffused light. A special feature
is the information bureau, in which a staff of experts
are employed entirely in collecting information of
any kind likely to be of use to the firm or their
branch agencies. For instance , supposing the
London office desire sonie special information on the
question of gas engines, the information bureau
would at once set to work to obtain the data re
quired ; if necessary ,making experiments. The in
formation is recorded and sent not only to the
branch requiring it but to all the other branches
in case it may be useful to them .
To show the importance to the firm of having a
large market in which to sell their goods, I may
mention that, though they have a large home trade
in Germany, yet they send one and a half times as
much of their output to other countries.
The

Körting ejector condensers are used in fifty electric
light and power stations in England .
This enjoyable morning came to an end by
Messrs. Körting Bros. very kindly inviting us to
luncheon at their works. Needless to say the
Junior Engineers heartily appreciated this compli
ment, and soon made inroads on the good things
which were set before them . My guide through the
works was a young American engineer studying
with Messrs. Körting, and I was pleased to find
him seated next to me, as he had been so courteous
in explaining things during our inspection. I had
a very pleasant chat with him during lunch about
engineering matters, as my readers may well guess ,
because , no matter whether Senior, Junior, or Model
Engineers , we are all only too ready to discuss
wheels, pistons, armatures, or any of the thousand
and one details which go to make up the fascinating
science of engineering.
I understand that Messrs. Körting Bros. com
menced business in Hanover with three workmen :
to -day they have an enormous business , manu
facturing their own specialities. In our inspection
of the morning we saw plenty of evidence that they
are taking advantage of every modern development
in engineering manufacture to keep their business
in the front rank . We had indeed seen valuable
object lessons in manufacturing work, and an
encouraging instance of perseverance and industry
receiving their due reward .
( To be continued .)

Thermo- Electricity.
By ALFRED GAIN .
HILST many readers of THE MODEL ENGI
WHINEER are familiar with the term “ Thermo
Electricity,” they are at a loss to clearly
understand its meaning. The following is a brief
explanation of this branch of electrical science,
about which very little is known .
Thermo-electricity is the name given to electricity
Galvanometer

Cu

Cu
Fe

FIG . 1 .

Spirit
lampy

which is developed in a circuit by heating a junction
of two dissimilar wires in that circuit. This pheno
menon was first discovered by Professor Seebeck ,
of Berlin , in 1821. The following experiments will
be found very interesting and may be conducted
with ease.
Take a sensitive galvanometer and to its ter
minals join two copper wires, then take a piece of
iron wire, and to the free ends of the copper wires
join the ends of the iron wire (Fig . 1). Heat one
of the joints thus made and notice the effect upon
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the galvanometer. The needle of the galva no
meter should be deflected , and a note as to its
direction made. If the other joint is now heated ,
the needle of the galvanometer will be deflected in
the opposite direction. Again , if one of these
joints are cooled in some way, it will be noticed
that the needle is deflect
in a direction opposite
to that which would have been the case if the joint

HUA
Ballery

Cu

Cu

Fe

FIG . 2 .
had been warmed. In reality the direction of the
current will be found to be , from hot to cold in the
iron , and from cold to hot in the copper .
The foregoing experiment illustrates what is
known as The Joule Effect,” viz., heat producing
a current in a circuit.
In the Joule effect one of the junctions in the
circuit is always heated and the quantity of heat is
proportional to the strength of the current squared .
Another effect, known as “ The Peltier Effect,"'
was discovered by Peltier in 1834. In this effect

o
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joint, while at the other the temperature actually
rises. A very striking experiment may be performed
by placing the cooling joint in water at freezing point
(0 ° C.), and the other in powdered ice. The result
will be, that as the current passes, ice will be formed
at the joint which cools ,and at the other ice will be
melted .
There is one more effect of importance , known
as the
Thomson Effect ” ;
it was discovered
by Sir William Thomson (now Lord Kelvin ).
He showed that when a current was passed through
a copper bar, which was unequally heated , that the
current transferred heat from the hotter to the
colder parts . The tendency of this action , there
fore, is to equalise the temperatures in the bar. If
iron is used as the conductor instead of copper,
heat is transferred from the colder to the hotter
portions of the bar. The action in this case, there
fore, tends to increase the difference of tempera
tures. These effects ofheating and cooling are both
reversed with the reversal of the current. Sir
William Thomson predicted the above effects of
transference of heat, based upon the theory of the
conservation of energy , and afterwards verified his
statements by conclusive experiments.
The theory of these currents now claims our atten
tion . To enable us to see deeper into the subject we
will again take the case ofthe copper and iron circuit
(second experiment). We know by this experi
ment that when a current crosses the junction of the
metals from copper to iron , heat disappears, and
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FIG . 3.
a current is passed through the junctions, which
this time are not heated, and the current either
heats or cools the junction according to its direction .
This effect is illustrated by the following experi
ment :-Connect two copper wires to a battery,
and to complete the circuit join the loose ends with
an iron wire (Fig . 2 ). On the circuit being com
pleted the current will flow from copper to iron in
one joint and from iron to copper in the other .
One joint will be cooled , while at the other heat
will be developed. If the current is small enough
there may be an actual fall in temperature at one

that heat is produced when the current flows from
iron to copper. We, therefore, conclude that at
ordinary temperatures iron has a higher potential
than copper, to an amount measured by the energy
required to transfer a unit of electricity from the
copper to the iron . We also know from the first
experiment that if one of the joints is at the tem
perature of the air , and the other is heated , a current
will flow in the circuit, the direction of which is
from iron to copper in the junction at the tempera
ture of the air , and from copper to iron in the one
heated . The direction of the current may, there

390
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to which other metals are either positive or nega
tive.
The abscissae represent the temperatures in
centigrade degrees, and the ordinates the thermo
electric heights in millionths of a volt, or microvolts
per degree.
Each line represents the behaviour of a metal,
and at the point where any two of these lines inter
sect, at that temperature they (the metals repre
sented ) will give no electro -motive force ; thus at A
( Fig . 3), copper and iron haveno electro-motive force.
A word or two as to the uses to which thermo
electricity has been put, would , I presume, not be
out of place.
Up to the present thermo-electricity has been of
very little commercial use, its chief drawback being
its great inefficiency, its efficiency only amounting
to about 5 per cent. On the other hand , thermo
electricity has proved very useful in the determina
tion of high temperatures hitherto unmeasured . It
has also proved very useful in researches in radiant
heat. For measuring high temperatures, two wires
A and B (Fig . 4 ), usually of pure platinum , and an
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fore, be expressed as being from hot to cold in the
iron and from cold to hot in the copper.
In
searching for the cause of the electro-motive force
in a thermo-electric circuit, we must remember
that the electro -motive force is numerically equal
to the work done during the passage of a unit
quantity of electricity round the circuit. A simple
thermo- electric circuit consists of two homogeneous
wires, and two junctions, and any energy taken in
by itmust be taken in at one or more of these parts .
The only form of energy with which the thermo
electric circuit is supplied is that of heat, but the
work which it can do, in part at least,may take any
form we please . For instance , suppose that a '
motor is placed in the circuit, a greater or a less
amount of mechanical energy may be obtained
therefrom .
If, therefore, we look to the result, leaving out
the intermediate process, we can say that a thermo
electric circuit which keeps a motor in motion is
similar to any contrivance employed for the con
version of heat into mechanical energy , such as the
boiler and steam engine.
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In short we may, therefore, say that the thermo
electric current is produced by heat, and that by
heating a wire we produce an electro-motive force
therein .
Another phenomenon , known as “ Thermo
Electric Inversion," may prove interesting to some.
Let us again , for example, take the copper and
iron circuit . It will be remembered that on heating,
a current flowed from the hot junction to the cold ,
viz ., from copper to iron. The currentwill be found
to gradually decrease as the temperature is in
creased , until a certain point is reached . In the
case of copper and iron, 270 ° C. would be approxi
mately the right value, at which temperature it is
found that no current flows ; this temperature is
called the neutral point for copper and iron . If
now we still more increase the temperature
it is found that the current is reversed or in
verted .
The diagram in Fig . 3 is known as the “ Thermo
Electric Diagram ,” by the aid of which the thermo
electric power obtainable from any given couple
may be deduced . Lead is taken as the standard ,

FIG . 5 .
alloy of platinum and rhodium are employed , the
ends being twisted together to form a couple C , and
are placed in circuit with a galvanometer G. All
the joints from A and B are at equal temperatures.
The couple C is placed at a point the temperature
of which is to be measured , and by the aid of the
curve of the electro -motive forces the temperature
is calculated . By the above method temperatures
well up to 1,200 ° can be measured to within 10 ° or
So , which is generally sufficient. Temperatures up
to 100 ° may be measured by what is known as
Becquerel's thermo-electric needle (Fig . 5). It
consists of two couples of copper and iron , joined
The
so as to act in opposition to each other .
couple is placed at the point whose temperature
is to be measured ; the other is placed in a liquid
bath , the temperature of which is variable, and
when no current passes through the galvanometer
the two junctions are then at the same temperature.
A certain amount of success has been obtained
for electro-plating purposes with thermo -electricity ,
as in this process a high electro -motive force is not
required .
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TOCOMOTIVE

Chas. SLAKE

MONG the numerous readers of THE MODEL
ENGINEER who takean interest in the subject
of locomotives, there are no doubt many who,
for lack of opportunity, have been unable to make
themselves acquainted with the methods which are
employed in building a locomotive, or to follow
the system of working which is adopted where the
construction of such engines is carried on . It is
not always an easy matter to obtain access to the
works of railway companies, or those of outside
builders, otherwise very few among those who
found it possible to do so would neglect to avail
themselves of the opportunity thus afforded to
study first hand the progress in the growth of a
locomotive through all its different stages, from the
drawing office to the track . The circumstances in
which the writer is placed are such as to render
visits on his part to the principal British railway
works a somewhat frequent necessity ; and although
the subject of this article is treated in a general
sense, in this and following issues references to
specific works, together with illustrations of cer
tain of the different shops in those works which
have been selected , will, it is hoped , tend to make
the points touched upon clearer, and to invest them
with an individual interest.
It will be recognised that the designing and
building of a first- class modern locomotive, intended
for main line traffic of the most important descrip
tion , is a very intricate business , and one which
requires a considerable amount of forethought and
ingenuity on the part of all those who undertake
any responsible portion of it. In these days of rail.
way competition, the engine which will take the
heaviest loads at the speed required , with due
regard to economy in working , is the one that rail
way companies want. A locomotive which is
ponderous in size and of imposing appearance is of
little use if it fails to keep time with the trains
given it to pull, or only does so at a high rate of
fuel consumption , being , as we sometimes hear an
insatiable coal eater. "
engine dubbed , an
A

The time has arrived when it is almost ,
if not quite, impossible to advance beyond
the size of the largest locomotives now being
built on some lines ; therefore it is necessary
to cast about to see what improvements can
be introduced in the materials used, and the
methods of constructing the engines, and the
general and detailed arrangement of the
design.
It can hardly be said that one departmentof
a locomotive works is more vital or important than
another. The work produced in all must be the
best of its kind , if the engines turned out are to be
successful. The writer once heard of a number of
locomotives which were in every way admirable ,
00except that the material of which the bearing
brasses ” were made proved faulty, and gave a
great deal of trouble, with the result that all the
engines belonging to that particular batch (and
which had been delivered at one time) had to be
taken into the shops to have the brasses replaced
by others made of a different composition ofmetal,
after which no difficulty was experienced , and the
whole of the engines gave — and still are giving
the utmost satisfaction . Other cases have occurred
in which locomotives of a particular class have
been found to give trouble in one respect or another,
whilst being in every other way satisfactory ; and
it will nöt be necessary to point tɔ any instance in
particular to emphasise the need which exists for
the work of every department in a locomotive
works to be of equal excellence, and the •material
employed of the best that can be procured .
It will not be possible to deal here with the work
of more than a few of the principal shops involved
in the construction of a locomotive. An account
of the routine followed in the departments dealing
with the main characteristics will, however , suffice
to give a good general idea of how the building of a
locomotive is carried out.
On the completion of the drawings and tracings ,
and sun prints having been prepared , the latter are
sent out into the various shops, each fully dimen
sioned and inscribed with such notes and instruc
tions as may be considered necessary for the guid
ance of the workmen .
In many cases these prints are produced with
white lines upon a blue ground , but in others this
order is reversed , the groundwork being white and
the lines upon it blue or neutral tint, the latter
being called, by courtesy, black, but in reality they
are far from being so in themajority of cases. These
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prints with the white groundwork are preferable
in many ways to the ordinary “ blue,” as they are
capable of being more distinctly coloured to repre
sent the differentmetals used for the various parts,
a style which assists very largely to make the point
clear at a glance to those working off them .
Most drawings are so marked that the amount of
repetition work off each may also be at once seen
without trouble . If the engine is a compound ,
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detail is so inscribed , even if only one example of
a particular part per engine -- such , for instance, as
a chimney or crank axle — is required .
The prints are divided up so that copies of each
can be sent into the department in which the parts
shown upon it are made — the cylinders , wheels ,
& c ., & c., drawings to the pattern shop and fɔundry ;
the boiler and other drawings in conjunction, to
the boiler shop ; others again , according to their

FIG . 1. — The FORGE AT GATESHEAD Works, North EASTERN RAILWAY , SHOWING 3- TON STEAM
HAMMER BY R. G , Ross & SON , GLASGOW .
and is to have, let us say, four cylinders (two high
pressure and two low -pressure ), separate views will
show in detail the exact form and dimensions to be
followed in making them both . One set of draw
ings will represent the H.-P. and the other the L.-P.,
and each will be marked " 2 to this,” or “ 2 off '
as the case may be . The same with other parts
where repetition work is needed . In many offices
every part of the drawings representing a separate

purpose , to the smithy, forge, machine shop, etc.,
so that work upon the various details may proceed
simultaneously ; thus whilst the cylinders, wheels
and other cast work is going forward in the foundry,
the boiler plates are being prepared and built up in
the boiler shop, and at thesametime the rods, valve
gear and other parts are keeping a number of man
busy in themachine,fitting,and kindred departments ,
( To be continued.)
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XVI.- A Small Stationary Engine.

60
SUNNY JIM .”
By
HE little engine and boiler which form the
THEsubject of this short article is not remark
able for excellency of finish , as it was built
in a decided hurry ; but it is capable of a fair
amount of work , and is perhaps worthy of notice,
in view of the fact that it has successfully driven
a sewing machine and a small dynamo. It is also
a good subject for a beginner to copy .
The boiler , which is of sheet copper, is 4 ins.
diameter and 7 ins. high. The longitudinal seam is
riveted , the top end flanged over the crown plate,
and all joints are sweated with solder. The fire
box is 3 ins. diameter and 3 ins. high , with 1- in .
water space all round. Six z -in . brass water-tubes

stout sheet copper. I did not have a strip long
enough to make the sides and ends in one piece,
and being in a hurry I used up what was in stock ,
and made them in two pieces, with a lap joint at
each end ( see Fig . 3 ),which shows a plan of the tank
with the top plate off. This top plate forms the
bedplate of the engine, and is the same shape as
the bottom one, except that it has no lugs. A slot
is cut, however, to allow the crank and big end to
clear, and a box-shaped piece is soldered to the

Return cock.
to lonk

To boiler

ABM

clock
Boiler

Model

From tank
Fig . 2. - SECTION OF PUMP.

Fig.'1. - A . MODEL HORIZONTAL ENGINE AND
cross the upper part of it , and there is a central flue
If ins. diameter. The boiler mountings include
steam and water gauges, lever weight safety valve
blowing off at 25 lbs., steam cock and union for
connection to engine, filling plug, whistle , check
valve for feed, and a f-in . blɔw -off cock just above
the foundation ring. The waste pipe from the
water gauge leads to the engine tank . The boiler
is fired by a gas ring, and steams very well.
The engine is mounted on a tank base made from

underside of it to prevent
throwing the water
them
about when the tank is full
up, as they would dip into
the water every revolution ,
were the box not there .
There is a hole in the plate
for filling the tank .
The cylinder is f-in . bore
and 3 - in , stroke, and is fixed
to the bedplate by two
were
screws, which
put
through from the underside
before the top was soldered
down .
The valve has a
travel of $ in ., and has
neither lap nor lead , the
eccentric being setat 90 degs ..
advance, and secured to the
shaft by a setscrew . The
steam and exhaust ports are
5-64ths in . and 3-32nds in .
respectively . A single guide
bar, $ in . round steel, is
screwed into
the front
cylinder cover ; the other end
ist screwed into a block of
brass, which is soldered
VERTICAL BOILER .
down to the bedplate. This ,
also the crosshead , is shown
in Fig . 4 , which needs no explaining ; the con
necting-rod is of the ordinary forked type.
The crank -shaft is a built -up one, of -in . round
steel, and has brass webs ; the bearings are small
brass castings. The flywheel is 34 ins. diameter,
and has seven spokes ; a groove is turned in the rim
for the purpose of taking a band to drive the
dynamo mentioned above. There is a small
two -speed pulley on the other end of the
shaft, and outside of this is the eccentric for
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working the pump, which is fixed on to the side
of the tank.
This pump is a very simple contrivance. A sec
tion of it is shown in Fig . 2 . The barrel is a piece
of 3-16th -in . bore copper tube, i in . long ; the ram
is turned an easy sliding fit, has a groove for pack
ing, and a stroke of 3-16ths in . The valve-box is

6
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and the feed water is nearly always atboiling point ;
but the pump never fails, and always starts feeding
directly the return
cock is shut ; and it can be
regulated to keep the water level in the boiler. In
conclusion , I can say that this engine has run on
one occasion for 31 hours without a stop ; all the
attention needed was a drop of water in the tank
now and then , and one oil up ” whilst running.
The whole lot is mounted on a wood baseboard ,
and the tank and boiler painted green .

Designs

for Model Locomotive
Regulators.

Boltom plate
Lugs for
fixing down.
FIG . 3. – TANK .
Connecting rod

Fig . 4. - CROSSHEAD AND GUIDE-BAR .
a piece of 3 -in . brass rod , 1 in . long, which was drilled
right through with a 3 - in . drill ; then for a depth of
in , with a 3-16th -in . drill, and finally for } in . with

(Continued from page 328.)
R. H. HOLCROFT'S regulator (Fig . 3 ) is so
boiler itself is made, and can easily be re
It consists of a
moved entirely out for repairs.
long steampipe running the entire length of the
boiler, and for domed boilers provided with a short
vertical collecting pipe. For domeless boilers this
pipe would be replaced by a number of small holes
drilled in the top of the longitudinal pipe.
The stuffing -box for the rod , which runs through
the long pipe , is made in two parts. The stuffing
box proper is driven into the end of the pipe, before
it is put in the boiler, and has a collar on it so that
when it is in place the other half is screwed on and
makes a steamtight joint against the backplate of
the firebox ; this half carries the stops for the handle
to work between , which can be conveniently made
of a part of a ring of sheet brass bent up at the ends
and soldered to the boss.

Drain Hole

General Arrangement.
FIG . 3.—MR. HOLCROFT'S DESIGN FOR MODEL LOCOMOTIVE - REGULATOR .
a 3 -in . drill. A 5-32nd-in . ball forms the suction
valve, and a 7-32nd -in . ball the delivery valve. The
barrel is soldered to the valve -box between these
communication " hole made.
two valves, and a
An t -in . pipe leads from the top of the valve-box to
the boiler clack , which is shown in the figure. This
is a piece of 7- in . brass rod , drilled | in ., and 3-16ths
in ., with a 5-32nds in , diameter ball for valve. A
cock is soldered to the top. A return pipe and
tap is fitted , so that the pump is always in action ,
but only pumps the water back in the tank when
not feeding the boiler.
The exhaust from the cylinder goes into the tank ,

The regulator valve consists of a cylindrical
rotating hollow valve, provided with a hole or port
in its side. The main casting has a corresponding
port way, through which the steam passes to the
engine. This casting is square and is bored right
through , and the valve is made a working fit in it.
There is a cover on the end , so that the valve and
rod can be got out without disturbing the connection
to the steam chest ; the whole valve -box is secured
to the front tube-plate by four screws.
This type of regulator does not appreciably
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diminish the steam space of the boiler , and there
are no pipes or joints under pressure inside the

nt

Ona

which is often the case with plug cocks. The idea
in placing the steam ports top and bottom was so
as to give the spring an even pull on the
CON
disc B. The position of disc A relative to
B , when on and off, is shown in the details ,
the position for“ off ” depicted being the best
as steam is then completely shut off from
He
the curyed port making it less likely to
become leaky with wear . A wrinkle in
getting the faces of A and B true with one
another may be of use, having filed them
Fig . 4. - DETAILS OF MR. HOLCROFT'S DESIGN : THE VALVE .
nice and flat, rub them on a 64 Washita " >
t
u
stone, giving them a circular motion ; all oil should
Sh
have been previously removed from the stone as the
operation does not require it .
Whilst Mr. W. T. Rolls' idea is very ingenious,
the placing of such a regulator in the smokebox as
he shows in Fig . 6 is open to serious objection ,
as nothing but the spring and perfectness of the joint
of the two portions of the regulator prevents leakage
of steam into the smokebox, This is the worst
Fig . 5.— DETAILS OF MR. H. HOLCROFT'S DESIGN :
THE REGULATOR HANDLE .

B

Hole for
regulator
rod

A

B

-

Springs

boiler. It should be put as
high as possible so that the
Foce side
highest water line does not
reach the bottom of the
Boiler
tube ; if it is necessary to
gborrel
Steam from
carry the water higher than
dome
this , the drain hole will
A
have to be omitted .
mm
Valve
A simple and easily -made
Valve
disc
regulator for model locomo
Regulator
foce
tives seems to have received
rod
but very little attention
To cylinders
from model engineers, and few
designs can be made without
the use of a lathe, a tool
not possessed by a good
Το
many amateurs, and so it
cylrs.
B
has in many cases taken
plug
leaky
a
of
the form
cock which if it has a large
steam way and a nutted
plug costs a good sum . Mr.
W. T. Rolls claims for the
DETAILS OF VALVE .
SMOKEBOX PATTERN .
design shown in Fig . 6 the
following
advantages :-(1 ) Can
be
made without a lathe ; ( 2 ) can be
used in smokebox or dome ; (3 ) with
INSIDE
superheater or without, and for inside as
PATTERN .
well as outside cylinders ; (4 ) it needs no
gland , a tube through boiler being
simpler and stronger ; (5 ) simple and not
likely to get out of order and leak. The
regulator consists of two main parts, the
Lock
A
fixed piece A and moving part B , as
nur
will be seen from the drawings ; steam
from boiler enters through the top hole in
Valve
piece A , and , when the regulator is on ,
face
passes down the curved port in B and
To
cylinders
through the bottom hole to the cylinders
direct, or through a superheater ; con
Fig . 6.-MR. W. T. Rolls' DESIGN FOR MODEL LOCOMOTIVE
tact between A and B is obtained by a
REGULATOR .
strong spring (brass ) placed at the back
of A with an adjusting nut, this giving an even motion
possible position in which leakage could take place
to themoving disc B and it is not likely to jar on or
in a locomotive, as the smokebox vacuum would be
immediately impaired and the evaporative power
offwhen the engine is going over points or crossings,
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of the boiler considerably reduced . With the
regulator inside the boiler no such disastrous results
could accrue and the worst thing that could happen
would be a leakage of steam through to the cylinders,
which , if only slight, and if the engine is provided
with a superheater would be difficult to detect, and
would in no wise reduce the efficiency of the
locomotive.
In the next instalment we hope to describe an
improvement of the same idea for a smokebox
regulator by another contributor.
( To be continued .)

The Work

of an

Amateur.

By H. Shaw .
'HE accompanying photographs are of tools I
THhave made from drawings published in THE
MODEL ENGINEER , and I thought they
would be of interest to some fellow -readers, as
they will show what can be made by following the
drawings and sketches which appear in this valu

Fig . 1.-MR. H. Shaw's WORKSHOP .
able journal. The two- jaw chuck I made from
drawings published in the February 15th , 1901,
number , Vol. IV ., No. 43, and I can say it is a very
strong and useful chuck . But I think I have made
an improvement in it . When I put anything in
the chuck that I wanted a good grip on , the jaw
supports would lift above body of chuck and cut
the taper steel pins in two, so I got a wrought iron
ring, about 3-16ths in . thick , and turned it a good
fit to body of chuck ; then I forced it on ; so I can
put any grip I like on now , and the pressure comes
against inside of ring. I think the photograph
( Fig . 3 ) will explain what I mean ,
The driver chuck and drill chuck I made from
gas reducing sockets (which cost me a few coppers
each ) ; the thread was turned out of big end and
thin nuts were got same size as lathe nose (1 - in .
Whitworth in my case ) ; the squares were turned
off, and then they were turned down about half
way to fit in sockets. Then I forced them on ,

FIG . 2. - AN AMATEUR's ' Lathe.
turned them true, and a piece of steel
was screwed in small end. For drill
chuck a hole was drilled up , same
size as drill shanks, then drilled and
tapped opposite way for set -screw
to bind the drills . For driver chuck the
steel was turned for the centre, a hole
drilled through body of socket for
drilled and tapped
driver, then
opposite way for set- screw to bind
the driver .
The scribing block I made in the
usual way, and although it only cost
me 5d . (the base costing me 3d., and
steel for scriber 2d ., the rest were
made from scrap heap ), it is a very
good and usefultool.
The engine, which is my first suc
cessful attempt at model making, I
made from a set of castings pur.
chased from an advertiser in this
journal; the cylinder is i-in , stroke and
it-in . bore, and although I have never
had steam in it , I can blow it round

FIG . 3. - AMATEUR -MADE Tools.
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at a fair speed . The photographsTherewithare
of my workshop and lathe . The bench I made
from drawings published in The MODEL ENGINEER,
and it is a very serviceable one. The cupboard is
made from an old cradle , and it is a very usefuladdi
tion to my workshop. I am now engaged on a L. &
S.W. t- in . scale locomotive. The boiler and frames
you will see on the bench (Fig . 1). I hope to send
the editor photographs and particulars of it when

FIG . 4.–MR. H. Shaw's MODEL VERTICAL
ENGINE .

finished . It may interest readers to know that
these photographs were taken with a 3s. 11 d .
hand camera .

THERE will shortly be published Part I of “ The
The
Portable Steam Engine and its History.”
work will be illustrated , and show the evolution of
the portable steam engine in all countries from the
first. The price is one shilling post free, and may
be obtained when published , from H. O. Smith ,
Engineer , Model Works, Bruton , Somerset .
ATMOSPHERIC EFFECT ON Alloys. — During three
years' exposure to London atmosphere, copper
aluminium alloys have gradually diminished in
total conductivity to a greater extent the greater
the percentage of copper. Nickel-copper alum
inium alloys, which show such remarkably in
creased tensile strength as compared with good
commercial aluminium , have during the past year
considerably diminished in total conductivity.
On the other hand , says Professor Ernest Wilson
manganese-copper aluminium alloys have suffered
comp
ely little diminution in total
tivity, and one of them has comparatively high
tensile strength .
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Practical Letters from
Readers .
How

our

to

Describe an Angle Without a
Protractor.
TO THE EDITOR OF The Model Engineer.
DEAR SIR , - Your correspondent,Mr. Paul Corder,
makes a very serious blunder in explaining to readers.
of THE MODEL ENGINEER how to describe any
angle without a protractor. In the interest of
readers generally he should be at once contradicted ..
Firstly , he says that our “ old friend Euclid .
clearly proves to us that the adjacent sides of a
right-angled triangle are directly proportional to .
the remaining angles." Such a statement is very
vague. One may ask " which adjacent sides ? ""
Nevertheless,
and
which remaining angles ?
whichever sides may be referred to, and whichever
angles , Euclid never did prove any such thing.
Nor, clever man though he was, could he have done
so, for, except in an infinitesimally small number of
cases , such a ratio could not exist.
Mr. Corder says that if you draw a line A B 7 ins.
long, and B C at right angles to it 2 ins. long, the
angle B A C will contain 20 °. A very elementary
knowledge of trigonometry tells us that such angle
will not be 20 °, but slightly under 16 °.
In the last paragraph of Mr. Corder's letter he
says that if in a triangle B AC, C B = 4 ins., and
This.
36 °
A B = 6 ins., then the angle BAC
is not so , for :
CB
4 = tan A ; i.e., 66
tan . A.
tan . A ;
AB
6
from which we know from any table of natural
tangents that the angle A
33° 40' — Yours faith
RICHARD PARRY, A.M.I.C.E.
fully ,
Westminster .
TO THE EDITOR OF The Model Engineer.
DEAR SIR ,-As a constant reader of THE MODEL
ENGINEER, I am surprised to find in its pages such
a letter as that on page 320 of the present issue.
The writer of it must have had very slight acquaint
ance with his “ old friend Euclid ,” to suppose that.
he proved the adjacent sides of a right angled
triangle directly proportional to the opposite
angles. If Euclid had known of this fact , he would
not have experienced much difficulty in hepta
secting the right angles, and it is to save my old
friend Euclid ” from such a charge of incompetence
that I write . As a matter of fact, the sides are
proportional to the sines of the angles , and if it
were attempted to lay out an angle of, say, 30 ° by
the method given , the angle actually laid out
would be — tan - į or rather less than 270.
Probably few of your readers would be deceived
by such an elementary blunder , but it is as well to
point it out. - Yours truly,
Hendon , N.W.
J. E. SEARS, Junr.
[Having received numerous letters pointing out our
correspondent's error, it is impossible and quite un
necessary to insert them all. Weare glad , however ,of
the evidence that the contents ofour journal are read
with more than a cursory interest . – ED ., M.E. & E.)

Marine Engineering .
TO THE EDITOR OF The Model Engineer.
DEAR SIR , -Seeing in October 6th issue of The
MODEL ENGINEER in the Queries Column that
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(J. H.) Rochdale is seeking information concerning
marine engineers, I should be glad to tender a little .
First, he must have served his apprenticeship as
an engineer workman in a place where they make
or repair machinery, for at least four years clear,
three of which must have been spent at fitting or
erecting . If turning or otherwise , he must put
extra engine- room service in , which is twelve
months. Perhaps he will join a fair -sized ship ,
say, 7,000 or 8,000 tons ; she will carry about six
engineers. He will join as sixth , and his duty is
to repair auxiliary machinery . Now , his time does
not count till he becomes fourth , when he will be
in charge of a watch ; when he has been in this
position twelve clear months at sea (time in port
not counted ), he will be entitled to sit for his second
class B.T. certificate . With regard to age there is
a limit . Each candidate must be at least 19 years
of age for second class certificate, and 21 years for
first class. The way to get a berth is to write to
the Engineering Department (the Superintendent)
of the firm he wishes to join . If acquainted with
marine work try and get a fourth's berth (which ,
however, is difficult ), and time counts straight
away . Rate of pay varies with different firms.
Fifth might get about £ 7 per month , all found, bar
clothes. An exceeding great amount of influence
is needed to get in such firms as he mentions. The
examinations are difficult ; he must be well up in
mathematics, science,and all classes of engines con
nected with marine work, pumps, refrigerating
machinery, steering engines , hydraulic machinery,
electric lighting plant, & c ., & c . The best thing he
Marine Engineering,”
can do is to get Reed's
price 12s. 6d ., I think , or Burgen's “ Marine
Engineering," and there are also others from which
he will get all necessary data . Apologising for
encroaching on your space. - Yours truly,
“ MARINE ."
Runcorn ,
A Design for a Powerful Model Locomotive .
TO THE EDITOR OF The Model Engineer .
DEAR SIR , -In reply to Mr. Willis ' letter in
your issue of October 6th , ve my design for a
powerful model locomotive, I would state that
it was intended to place the valves on top of the
cylinders, as it would , I think , be an impossibility
to get the valves between with inside cylinders. If
outside cylinders are used , then it would be better
to drive the second pair of coupled wheels, but I
should prefer the use of inside cylinders, as there
is then no risk of the rear bogie wheels fouling the
crossheads. Of course the model was not designed
for travelling round sharp curves, but to make a
really powerful machine, otherwise this type of
engine (4-6-0 ) would not have been chosen .
I should hardly recommend reducing the tube
length to 9 ins., and if it were reduced to 10 or
i ins., there would be no advantage gained , as it
would be still only possible to get two
Primus "
burners in the firebox. If possible , a spray burner
should be used in preference to charcoal, or else
“ Primus " burners , and I think that tubes would
be too small for general use ; the heating surface
might be augmented by water tubes without
lengthening the firebox - i.e., if it is considered
inefficient as it stands.
The superheater is, I think , only a matter of
choice. While thanking Mr. Willis for his kindly
criticism , I should like to say that it would be very
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interesting to hear the result of his boiler when
fitted to its engine. It would give some idea of
what can be done with large boilers. — Yours faith
JOHN CASE .
fully,
Brighton .
The Sefton Model Steamer Club .
TO THE EDITOR OF The Model Engineer .
DEAR SIR , -I have great pleasure in informing
you that there has been a Model Steamer Club
started in the Sefton Park district ; it is called the
Sefton Model Steamer Club , and has commenced
with twelve members, most of whom have got
steamers of one sort or another, and severalmembers
are making new ones. The members would be
glad to hear of any one willing to join with them
in making it a strong Club. Any gentleman who
would like to join can have all particulars by writing
to the undersigned . — Yours truly,
Jas. Smith ,
102, Rosslyn Street,
Aigburth Road , Liverpool. Hon . Secretary.
A Home-made Accumulator.
TO THE EDITOR OF The Model Engineer.
DEAR SIR , -In your issue of THE MODEL ENGI
NEER for October 6th , Mr. C. Williamson gives a
description of a very handy home-made accumu
lator. Would he be so kind as to give further
details of this simple cell for the benefit of a few of
your readers down this way. Size of jars, thickness
and size of plates , also number of negative and
positive. Is red lead the only addition to the
ordinary lead plates ? His charging by Leclanché
is very interesting, and any further particulars will
be esteemed a favour by four or five MODEL ENGI
NEER readers here. - Yours truly,
E. J. EWART.
Surrey .

Loud - Speaking Telephones.
TO THE EDITOR OF The Model Engineer.
Dear SIR, -I was interested in reading a letter
in your issue of October 6th , on abɔve subject by
Mr. Dick Lewis . I cannot quite understand the
“ buzzer " doing the talking. Will Mr. Lewis
favour us with further particulars ? I have a
“ CollierMarr " double pole receiver ,which , although
talking very loud , is not loud enough for a friend
of mine, who is deaf.
Could Mr. Lewis or any other kind reader suggest
any means of making the receiver talk much louder ,
not by means of cones or trumpet, but when held
close to ear. - Yours truly ,
E. J. EWART.
Surrey.
New GERMAN BATTLESHIP . - The new type of
German battleship , the “ N ” class, will have a
length of 398.63 ft., a beam of 72.83 ft ., a draught
of 25.26 ft., and a displacement of 13,200 tons.
The engines will be of 16,000 h.-p., and will drive
the vessel at a speed of 18 knots.
GERMAN ELECTRIC RAILWAYS. — The first railway
worked by electric traction in Germany was brought
into operation in May, 1879. In 1903Germany had
2,308 miles of electrically -worked railway. Upon
German street railways electric traction is now
almost universal.

380

The Model Engineer and Electrician .

Queries and Replies .
(Attention is especially directed to the first condition given below
and no notice will be taken of Queries not complying with the
directions therein stated . Letters containing Queries must be
marked on the top left-hand corner of the envelope " Query
Department.". No other matters but those relating to the Quenes
should be enclosed in the same envelope.
Queries on subjects within the scope of this journal are replied to
by post under the following conditions:-(1) Queries dealing
with distinct subjects should be written on different slips, on
one side of the paper only, and the sender's name MUST bc. in .
scribed on the back. (2) Queries should be accompanied,
wherever possible, with fully dimensioned sketches, and corre
spondents are recommended to keep a copy of their Queries for
reference. (3 ) A stamped addressed envelope (not post-card )
should invariably be enclosed . (4: Queries will be answered
as early as possible after receipt, but an interval of a few days
must usually elapse before the Reply can be forwarded. (s )
Correspondents who require an answer inserted in this column
should understand that some weeks must elapse before the
Reply can be published. The insertion of Replies in this column
cannot be guaranteed . ( 6 ) All Queries should be addressed to
The Editor, THE MODEL ENGINEER, 26-29, Poppin's Court,
Fleet Street, London, E.C.)
The following are selected from the Queries which have been replica
to recently :
(12,642] Galvanometer for Testing. W. H. M. (London )
writes : I shall be greatly obliged if you will enlighten me on the
following : I have made a linesman's galvanometer, but find that
I get a larger deflection from the quantity coil. Should not the
opposite be the case ? The quantity coil consists of two layers of
No. 24, and the intensity, eight layers of No. 36 .
The amount ofdeflection of the needle depends entirely upon the
circumstances un er which current is supplied to the coils ; if the
situation of the two coils happens to be (which is very unlikely )
such that they exert precisely equal power on the needle, then the
deflection would be equal for each coil, when their ampere turns
were equal- that is, the number of amperes flowing through either
coil - multiplied by the number of turns of wire in the coil. If
you have applied equal volts to each coil, then we should expect you
to get a larger deflection from the quantity coil, as a heavy current
will flow through it. The coils are not to be compared in thatway ,
but used for their respective proper testing --that is, the quantity
coil for low resistance tests , and the intensity coil for high re
sistance tests, their deflections should be read quite independently .
There is something wrong in your results.
( 12,470) Cost of Charging Accumulators from Mains. C.R.
(Lewisham , S.E.) writes : ( 1)Abouthow much does it cost to charge
up 4 -volt accumulators from 100 mains alternator, running it
through a Nodon valve to obtain continuous current ? (2) I have
a 2-amp. Nodon valve ; what would be the best and cheapest re
sistance to use or need I use one ? (3) If I used a wire resistance ,
ought I to connect it up as sketch (not reproduced) ? (4 ) What
ought I to charge 4 -volt accumulator at ?
( 1) Depends upon the charge per unit of electricity which you
have to pay .. Roughly speaking, you can multiply the amperes of
current which you are taking from the mains by the volts of the
mains, and the product will be the watts you are consuming.
Your supply company will charge you at a certain rate (probably
about6d.) for every 1,000 watts per hour ;so that if you were using
10 amps . for an hour at 100 volts pressure, it would cost you 6d .,
or whatever the charge was . A 4-volt accumulator may require
anything from to ro amps. or more , according to its size (see our
sixpenny handbook on “ Small Accumulators " ), and you may re
quire to put current into it from one to ten hours , according to
whether it is completely run down or not. (2) Themost economical
method is to use an alternating current transformer to reduce the
voltage to that required by the cells ; such a transformer may be
arranged to give a variety of volts ; the current is then rectified
by the Nodon valve. A resistance or transformer is necessary. A
resistance can be used as per your sketch, but it is a wasteful
method . The size ofeither resistance or transformer will depend
upon the current taken by the cells . If we assume that you will
never use more than 2 amps. (that being the limit of your Nodon
valve), then such a resistance must absorb the volts above the
pressure required by your accumulator. You should reckon 2-3
volts per cell approximate. Your sketch shows four accumulators
in series. If each of these is a 2- cell battery, then you will require
about 35 volts to charge them , and the resistance must absorb
65 volts ; therefore it must have a resistance of 32 ohms approxi
mate -- say, 1 lb. No. 22 gauge bare German silver wire. As the
voltage of the cells varies from about 2 volts to 24 volts per cell
during charging, it will be well to provide some extra resistance
which can be cut out by degrees to regulate the pressure. Have
you read the description of the Nodon valve in THE MODEL ENGI
NEER for April 7th , 1904 (page 332) ?
(12,526 ) ElectricMotor Tricycle. G. B. (Eccleshill) writes :
If the following comes within your bounds, I should be glad to see
an answer in your paper (to which I am a subscriber). I live 21
miles from my business ; the road from town to home is a gradual
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ascent most of the way, which makes it too hard for cycling, and
I do not care for motor cycles. Is it possible to have a tricycle
fitted with an electric motor and run with accumulators to carry
me home ? No great speed is necessary - five miles an hour would
do . What is the lowest possible number of accumulators which
could be used ? What power motor ? Probable weight of the
whole outfit (cells and accumulators) ? Is the idea practical ?
I can have every facility for charging the accumulators .
If you are contentwith low speed,we think the idea may be found
practical. Professors Ayrton and Perry , many years ago, ran an
electric tricycle about the streets of London , and in recent years
small electric vehicles , similar to an invalid's bath chair, have been
used with at least a moderate amount of success. Very much de
pends upon the condition of the road and the gradient. If these
are favourable , and you can properly take care of the battery, you
may make a success. It is very important that the battery is
never discharged below a certain voltage, and that it is not kept
for long periods in an uncharged condition . In your case the
journey from home to business would probably draw nothing, or
very little from the cells , so that circumstances would be more
favourable if the charging was done at your house . It is a golden
rule with accumulators to keep them as much as possible in a fully
charged condition . We should allow a motorof about h.-P., it
should be a good motor, suitable for the work, and running at high
speed driving through gearing ;weight would probably be about 45
lbs. ; battery to give about 10 to 15 volts, and discharge at about
30 to 40 amps. We advise you to write to the Electrical Power
Storage Company, 4 , Great Winchester Street, E.C., and ask for
particulars of a battery to do thework you require. This firm has
been experimenting largely with batteries for electric vehicles
and will probably give you a quotation at once . State exactly
what you want to do, the condition ofthe road, and , if you can do
so , state the gradient. The tricycle will probably have to be
specially built and fitted up, so that the whole outit is likely to
be expensive, unless you collect the various items and fit them up
by your own labour.' We should estimate a price of from £80 to
£ 100 if thework is done by a good firm .
( 12,604 ] Model VerticalBitler. S. B. (Bridgnorth ) writes :
Would you kindly tellme what size boiler it would take to drive
my engine (it- in . bore by 2 -in. stroke), built the same as the one
in The Model ENGINEER handbook on page 22 ; and whatstrength
itwould have to be to stand 50 lbs. working pressure ?
You would require a larger boiler, of the centre flue type,made of
steel, to satisfactorily run your engine, and the method of con
struction described for the design of boiler you name would not
be suitable. We therefore recommend you to go in for a 7 by 141
in . boiler of the proportions shown in the accompanying sketch .
Details of construction may be obtained from the design on page
31 of “ Model Boiler Making ."
[12,650) Cells for Charging Accumulators. W.J.C.(Poultry,
E.C.) writes : Will you kindly inform me what kind of battery,
and of how many cells I shall require to charge one accumulator,
that will be capable of lighting a carbon filament incandescent lamp
of 3 c.-P. and 8 volts for two hours and four hours ; and how many ,
and what size, plates I shall require to make the accumulator ? ' í
should prefer to use bichromate cells.
We advise you to make a non-polarising bichromate battery as
described in our sixpenny handbook on " Électric Batteries." You
will require six cells joined up in series. Charge at a low rate of
current spread over a long time, and preferably keep the accumu
lator as fully charged as possible ; do not wait until it has run out
completely before re-charging. If the use will permit, re -charge ,
even if you have only used half an hour's light. Two -hour accumu lator to consist of four cells, each containing two positive and three
negative plates ; size of each plate, 5 ins. by 3 ins. ; four-hour
accumulator to consist of four cells , each containing two positive
and three negative plates ; size of each plate, 6 ins. by 4 ins. In
each case the cells are to be all joined in series . See our sixpenny
handbook on " Small Accumulators " for instructions on making.
(12,547 ]Windings for 100 -watt Manchester Dynamı. H.
G.B. (Rotherham ) writes : On December 15th , 1902, you illustrated
a 100-watt Manchesterdynamo, and I shall be pleased if you will
say what size and weight of wire to use, so that it will have an out
put of 6 volts and 12 to 14 amps., suitable for electro-plating .
This will be driven from a 1 b.h.-p. Lundellmotor, and as I wish to
keep the speed about 2,000 perminute , I propose making the arma
ture in . larger in diameter and } in . longer than shown.
Wind armature with No. 18 gauge d.c.c. copper wire ; about
| lb. wire willbe the weight, but get on as many turns as possible.
Wind the field coils with wire of the same gauge — that is, No. 18
D.c.c.;about 2 lbs. on each coil ; join the coils in series with each
other, and in shunt to the brushes. The larger armature will
certainly assist in keeping the speed low . Use copper brushes.
( 12,662] Electric Light Installation . H. W. E. (Stroud)
writes : I wish to instal electric light in a room , or rather shop. At
present there are nine incandescent gas burners. The dynamo I
h.-p:
should buy, and also castings of a gas engine. (1) What
engine ? (2) What kind of engine ? (3) What type of dynamo ?
(4) How many lamps ? (5 )What voltage lamps ? (6) Whatmeans
of installatioa will be suitable ?
(1) Counting that each gas burner, as at present, gives 50 C.-P.
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you will need an engine of 3 b.h.-P. at least. ( 2) Preferably gas.
us current, shuntwound, 100 volts 18 or 20 amps. (i.e.,
(1,800
3) Continuo
or 2,000 watts ). A 2 kilowatt machine would be the better
( 4) According to c.-p. If you used 8 C.-p. ones , you could use in all
about thirty . (5) ioo volts, or 50 volts if you like ; if no long
leads are necessary. (6 ) Ordinary wood casing, unless the place is
very damp ; the wireman would settle this .
(12,593) Mndel Yacht Archinecture. B. T. 0. (Gateshead )
writes : (I) What can be learned from a knowledge of the " centre
of effort " of a sail plan ? (2) How is the “ centre of buoyancy '
found for any given position of a boat ? (3 ) How can one calculate
how much sail is needed before the mast to balance thatwhich is
abaft the mast ? (4 ) Has a Clyde lug sail a gaff, or is the pointed
top ofthe sail attached to the mast ?
( 1) The centre ofeffort of the sail plan is worked out so as to have
a knowledge of its position relative to the centre of lateral resist
tance of the under-water body of the hull. Theoretically , these
two centres should be exactly above one another in a vertical line,
but, practically , the centre of effort of the sails is placed a little
ahea of the centre of lateral resistance . (2 ) This is extensively
treated with in the series of“ Model YachtArchitecture," by W.H.
Wilson -Theobald , M.A., now running in The MODEL ENGINEER .
( 3) This is quite optional. For a model about 70 per cent. of the

Query NO 12593.
A CLYDE LUG SAIL .
total sail area should be abaft the mast . There is no question of
balance as regards the sails themselves. The balance really means
balance between centre of effort of all the sails and centre of lateral
resistance ofhull. (4) Herewith is given a sketch of a Clyde lug sail.
( 12,640 ) Dynamo Output : Volt and Ammeter. T. G. B.
(East Greenwich ) writes : I have just finished making a small
dynamo, shunt-wound for io volts and 7 amps. Could you tell me
how many 5. or 8 -candle-power lamps I can light with it ? The
armature is wound in eight sections in eight slots, with an eight
part commutator, and everything is finished off in workmanlike
style , so I think I ought to get the full power out of it. I have not
tried it as a dynamo yet, but Ihave had it running as a motor with
eight bichromate batteries in series, and it runs beautifully . Could
you also tell me how to make a volt meter to read to 12 volts and
an ampere meter to read to 10 amps., asnear like the “ shop -made "
ones as you think it possible as I think I could manage thedelicate
work required for them ?
You will not be able to get 8 C.-P. 10 -volt lamps very readily ,
and w advise you to use either 5 C.-p. or 2. c.-p. lamps, or some of
each ; 8 C.-p. lamps are not usually made for less than 15 volts. If
you can get the output you mention , which is equal to 70 watts,
you can calculate the number of lamps by reckoning about 3 watts ,
or rather less, to the candle — say six 5 C.-P., or twelve 21.c.-p ..
lamps ; you cannot reckon exactly with small lamps. A good volt.
meter and ampere meter are described in The MODEL ENGINEER
for April ist, 1902, the design being of the regular switchboard type.
For 12 volts the additional wire mentioned in paragraph No. 4 on
page 149, left-hand column, will probably not be required . The
ampere meter should be wound with No. 12 gauge d.c.c. wire
copper, of course.
(12,645) Four - pole Dynamo : Failure to Excite. W. A.
(Merthyr Tydfil) writes : I have constructed a small four-pole
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dynamo,with armature if in . diameter, and have wound it similar
to Fig. 49, MODEL ENGINEER series No. 10, with the exception that
the armature and commutator has only eight slots and eight seg.
ments wound at an angle of slightly less than goº, as there are two
coils in each slot. I cannot get the machine to excite. I am
aware that it would have been better to have had sixteen slots
(as shown ) ; but I presume that it having only eight cannot be the
cause of it failing to excite . I have been very careful in the testing
of its insulation , commutator, and armature ; also field -magnets
and all cores and shaft ; and if you could suggest cause of failure
I should be extremely obliged. Poles are alternate north and south ;
carbon brushes accurately bearing nearly full width of one seg.
ment, and at an angle of 90° ; two brushes, and the opposite seg
ments joined by a wire as per Fig . 49.
We very much doubt if you will get such a machine to be self
exciting. A four-pole design is not suitable for very small dynamos.
The armature should be wound with about No. 30 gauge wire to
give any prospect of success, and copper brushes must be used .
Carbon has too high a resistance. Have you tried themachine as a
motor ? Try it as a separately excited dynamo, exciting the fields
by means of a battery , and see if you can get any current out of the
armature . You must use copper brushes, however, run at about
4,000 to 5,000 revolutions per minute.
(12,600 ) Former Winding for Armatures. A. 0. G. (Caer.
gwrle) writes: I should like a little information re former winding of
armature coils , as described in The MODEL ENGINEER of May 26th ,
1904. (1) I presume coils are wound in place on the block shown .
not wound in a ring, and then pressed into block to shape them ,
(2) How is it that the slots in pieces A and B (Fig . 5) are at about
90 ° to each other ? The dynamo being a two-pole one, I should
expect to see them diametrically opposite , or nearly so . (3) What
is the use of 18- in . hole shown in same drawing ? (4) Is former
winding preferable to ordinary winding for dynamos - say, 500 to
1,000 watts ?
( 1) Yes , the coils are wound into correct form in place on the
block. (2) The coils are to be sprung into diametrically opposite
slots, or nearly diametrically opposite. The angle of the winding
block is determined by the desired shape of the coil, so that it can
be placed in position on the armature core. If the coil sides were
made opposite on a diameter you could not so easily get them in
place. You are quite correct in assuming that they must be dia
metrically opposite when in position on the core for a two-pole
machine. (3) To permit of the wire being threaded under the
brass pieces C when winding , the wire is passed under from outside
to inside, and vice versa alternately, lying in the small slot in the
centre of C. (4 ) The advantage of former winding on small two
pole machines is practically nothing over winding on the wire in
place on the armature . In the case of large machines or medium
size machines being made in large quantity the case is different, in
machines up to 1,000 watts outputat least, it need only be adopted
as a matter of interest on the part of the maker.
(12,501] Wire Resistances, & c ., and Gauges. A. D. 0. V.
(Ormesby, R.S.O.) writes : Would you kindly let me know (I)What
length of No. 30 copper wire will give a resistance of 1 ohm ? (2)
How is electrical wire numbered -I mean is the above No. 30
S.W.G. or No. 30 B.W.G. ? I suppose I.W.G. and B.W.G. are
the same sizes. (3) What gauge is the enclosed wire ? (4) What
length of it would give i ohm resistance ? If you would publish
a table giving gauges of wire and relative resistances I should be
very glad .
( 1) Five yards L.S.G. copper wire has a resistance of 1 ohm
(2 ) Imperial Legal Standard wire gauge and Birmingham wire
gauge are not quite the same in size , butmay be taken as being the
some for ordinary purposes. If you required great accuracy in
resistance it would be necessary to make measurements of the wire
by some test method , no matter which gauge you had selected ;
the question of temperature also would have to be considered .
(3 ) No. 34 L.S.G. (4) One ohm would require 277 yards (see
January ist, 1901 issue for a table of wire gauges, resistances, etc. ).
]12,352] Draughtsmanship . E. G. K. (Birmingham )writes :
I venture to ask whether you could inform me of any engineering
firms, in or near Birmingham , who employ a staff of draughtsmen ,
as I am leaving school, and would like to enter a drawing office.
We regret we do not know any personally , but suggest you
select a few names from some trade journal, such as theMechanical
World or the Engineer, and write to the firms asking if they have
an opening in their drawing office . You should gain some ex
perience in mechanical drawing first, however, at some evening
classes.
( 12,443] Installing Small Lighting Plant. In the reply to this
querist on page 239 50 volts and 10 amps." should read 50 volts
and 4 amps."
(12,513] / -in . Spark Coil Pallure. A. E. C. (Dalston ) writes :
I have endeavoured to construct a -!n . spark coil a ' Dir
book . I have all bobbins wound and mounted on primary , and
cannot understand why I cannot get even a slight shock from them
I have had the secondary in series with another spark roil, an i fin 1
I can get a very good circuit through it. I have supplied drawing
(not reproduced ), as I am not quite certain about secondary wind
ing being correct. You see I have wound bobbin from right to
left and left to right alternately.
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place on the zinc. As far as we can understand your letter , your
idea is to place the accumulators in the circuit with the lamp,
but in opposition to the Leclanché cells. If you do this, so long as
the voltage of the Leclanché battery is greater than that of the
accumulator, a current will flow through the accumulator and lamp
back to the Leclanché cells. It will be necessary to use regulation ,
as if the accumulators are run down their voltage may be somewhat
less than 2 volts per cell (say, 18), and as they become charged
their voltage will rise to 2'5 volts per cell.
( 12,481] Small Gas Engine. A. B. (Greenwich) writes : Would
you be kind enough to inform me, if possible ,what there is missing
from this gas engine ? There is a thole, with thread opposite the
gas supply. Is it an air-valve ? If so , what sort should I require ?
Will the gas explode from heat of tube without a flame entering the
valve ?
The only thing you seem to be short of is some arrangement to
open your exhaust valve, unless it is worked from the front of the
engine by means of a rod working like an eccentric from the 2 to i
gear. The hole with t-in . thread is for an air pipe to be screwed
in ; a short length will do, and a reducing piece may be put on it

3oz
Smoke

Chamber
Combustion

The winding, as shown on your sketch , is correct . If you have
connected the sections together as indicated , the fault is somewhere
else . You cannotbe sure that there is nota break in your secondary
by testingitwith the spark from another coil, as such a spark would
jump any ordinary break. You must use a battery and galvano
meter. Perhaps you have wound the sections carelessly, so that
there are a number of short-circuited turns ; if Jo, that would
account for part, if not all, of the failure . We doubt if you have
really wound the coils as indicated in your sketch , and advise you
to try each section by itself, as if it was a separate secondary. You
ought to get f-in. spark from each section ; by this means you can
find out if any section is at fault . If they each give a good f-in .
spark, then it will prove that you have not joined them together
correctly Your sketch shows coils all wound in the same direction .
( 12,461 ] Model Marine Boiler. T. L. (Glasgow ) writes : As
I am going to turn my attention more to steam sailing models now ,
would you be so kind as to settle a point or two for me ? I enclose
a drawing of a boiler for a 2- ft. 3.in. model, and what I am not sure
about is- (1) Will this burner work as arranged , as I have not seen
it working yet ?

TIN
ASBESTOS

Four 56 water tudes,

Eight Tubes %s die ?
Seven

Soray
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36 ' Tudes
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Arch to break
the flame

|(12461)
FIG . 1. - PROPOSED BOILER.

Eight Return Tubes
Four Water Tubes

Benzoline
Bumero
(12461)
FIG . 2.- AMENDED DESIGN .
The boiler is not quite suitable for the purpose intended , as the
furnace is too short, and the flamewould beat back outside. You
had better go in for a longer furnace tube, as shown in Fig . 2 , and
do away with the flue tubes at the end. Thewater tubes may then
he arranged as depicted in the latter drawings, which is a much
better way than that shown on your design. We would prefer a
benzoline or paraffin burner of the Etna or Vesuvius (" Primus
system ) in a small bo.t.
( 12,631 ) Leclanches for Charging Cells . J. A. P. (Cork )
writes : I am much obliged by your kind reply (No. 12,590) to my
enquiry, but regret I do not seem to have made myself clear .
My idea was that as the Leclanches are used for a few minutes only
at long intervals, I could employ them to charge a couple of
accumulators, the charge from which could be used to supplement
that of the Leclanchés when called on . I gathered from an article .
or reply , in a back number — which I cannot at the moment lay
hands on - that if the voltage of the Leclanchés only slightly
exceeded that of the accumulators the rate of charging was so
small that the former would not polarise, and I wanted to know
from you if the voltage of the Leclanchés would carry the current
of the accumulators and Leclanches through the lamp. Of course,
it would mean increased work on the primary batteries ; but I find
that almost total disuse is worse for them .
Weare not clear as to what you really wish to know . Leclanché
cells are not suitable for working on a closed circuit, even if dis
charging at a very small rate ; a gravity Daniel battery is more
suitable for sending a very small current for a long time, as this
type of cell is properly always kept short-circuited through a re
sistance when not in use, to prevent deposition of copper taking

to act as a check to the air supply. That is, by making the air hole
larger or smaller you regulate the strength of the mixture in the
cylinder until the engine runs properly . Yes, get the tube as hot
as ever possible --a bright red heat - by means of the Bunsen burner .
The flameof this burner should be colourless - i.e., a clear blue, with
no yellow about it. We trust these details will assist you .
(12,625] Strength of “ Shock ." E. S. W. ( Stamford Hill
writes : I recently constructed a shocking coil, as described in
Chapter IV of your “ Simple Electrical Working Models," and I
find that (1) When working and holding the handles the current is
stronger in one arm than in the other, according to how it is con
nected up with the battery. (2) The current is occasionally rather
jerky. Will you please tell me what is wrong (I presume it is not
as it should be as regards query No. 1), and how I can rectify
same? I notice that some coils have three terminals (besides
the battery terminals) with the letters P S against them . Does
this mean " primary !' and “ secondary " currents ? If so , how
could I make mine like it (i.e.,how could I connect it up ), and what
is the advantage ?
( 1) The shock evidently feels stronger in the arm which holds
the positive handle at any particular moment ; this is correct, as
after passing through the arm the current would partly leak away
over the body, so that a lesser current would flow back through the
other arm . (2 ) A jerky current is usually the result of uneven
working of the contact-breaker ; try and get the spring to vibrate
softly and evenly. (3) The letters P and S mean primary and
secondary, and such coils are arranged to give either separate
primary and secondary or combined shocks. The connections for
this have been given several times in THE MODEL ENGINEER
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The News of the

Trade .

Reviews distinguished by the asterisk have been based on actual
Editorial inspection of the goods noticed.
* Advertisement Tablets fo- Model Railways.
Messrs. W.J. Bassett-Lowke & Co.inform us that, by the courtesy
ofthe proprietors of Hudson's Soap and of the well-known beef ex
tract" Oxo," they are able to supply our readers, free of charge, with
half-a-dozen miniature enamelled iron advertisements in colours of
each of the above-mentioned wares , for affixing to the stations and
on the embankments of model railways. The plates - a sample of
which we have to hand - are very good replicas of the larger ones ,
the " Hudson's Soap " tablet measuring 3 ins. by 2 ins., and that
advertising " Oxo " 24 ins. by 1 in . deep. Those who are desirous
of embellishing their models with these advertisements should at
once write to Messrs. Bassett-Lowke & Co. (address Kingswell
Street, Northampton ), enclosing ad. in stamps to cover postage,
as, although the firms named have placed several thousands of the
tablets at Messrs. Bassett-Lowke's disposal, the stock will not last
for ever. We understand that arrangements are also being made
with Messrs . Geo. Newnes, Ltd., for miniatures of the well-known
Tit Bits tablet, which, as soon as they are ready, will be included
with the others.
Cycle Motor Castings.
A set of full-sized coloured litho working drawings of the
id Andico
" cycle motor (illustrated herewith in Figs. 1 and 2),
which is now being supplied by Messrs Anderson & Co., 35 , Crimbles
Street, Leeds, has been sent to us. The motor developes 3 h.-p., and
is very similarin design to the 24 h.-p. one described in Vols. VIII,
IX , and X of THE MODEL ENGINEER. Messrs. Anderson Co
inform us that with the large valves and the large exhaust outlet,
which is it ins., themotor keeps very cool and develops full power.

men

reply column. There would be no advantage gained with your
-coil ; the system is used with coils having a fixed primary winding
and core , in order to graduate the shock .
[12,627] Testing Large Dynamo on Artificial Load . W. H.
(Earlestown) writes : Would you kindly answer me the following
questions : I wish to test a continuous current dynamo. The
capacity is, I think , about 240 amps. 110 volts, there being only
75 amps, on lighting main . (1) Could I do so by forming a circuit
through barrels ( 36 gallons) filled with acidulated (sulphuric)
water ? If so, say how many barrels ? What quantity of acid
should I require, and how should I mix the same? Would lead
electrodes do, and what size ? If you could give me the best and
cheapest way, I should be much obliged.
Yes ; lead plates will do very well, about 3 sq. ins. of plate to
each ampere. You can arrange two or more barrels in series, or
a parallel series arrangement, according to your circumstances.
Try how much current one barrel will carry without boiling too
much . The amount of acid is not particular ; the more you put
in , the less will be the resistance of the water ; you only require
to put in sufficient to enable the current to pass. Make an ex
periment with one barrel first, with the plates as far apart as
possible, and add acid by degrees. Always add the acid to the
water - never the water to the acid ; put in a few drops at a time.
( 12,612 ) Small Motor Failure. J. E. (Bolton ) writes : I have
purchased a smallmotor of the " Ajax " type, which cost 75. when
new ; I think you will know by the price what size it is . It has
tripolar armature, and is wound with 28 S.W.G. The finishing
end of one and the beginning of the next are joined to one section
of commutator ; and so on . The field -magnets are wound with
20 S.W.G., and connected in series by way of the brushes. But
I have never had it running, as I bought it second -hand. I have
tried from 2 to 10 volts upon it, but with no effect, except a noise
like the vibration of armature spring on a coil and excessive spark
ing at the brushes. I should be much obliged if you would let me
know how to remedy this.
The commutator may have shifted , so that the brushes do not
press correctly, or the brushes may not be making good contact.
Try shifting the brushes so as to get a new position , or turn the
commutator round a short way ; also see that the brushes press
firmly on the commutator. See that there is no metallic dust in
the slots between the commutator sections. Four volts and about
one amp. should run this motor very well. Read our sixpenny
handbook on " Small Dynamos and Motors," so as to understand
the working of your motor and its windings.
[12,610 ) Casting Accumulator Grids. R. A. B. (Greenock )
writes : In your handbook on “ Small Accumulators you give
instructions for casting grids for accumulators. I quite fail to see
how themould can be made as described . When the paraffin is
withdrawn from the first half of mould and laid on its back , the
channel for the lug will come over the air -hole , and thus you will
only get two left-hand sides, instead of a right and left. Would
you please tell me the area of perforations in a 4-in. by 41-in .
grid ?
The matter is easily adjusted by removing the lug part of the.
wax and either sticking it on in the correct position or cutting out
the groove in the second half of the mould instead of casting it out.
(2) We do not understand your query. The active surface of the
plate can be taken as the rectangle enclosing the whole of the
perforations on each side of the plate. Is this what you wish
to know ?
(12,520 ] Annealing Selenium . E.V.F. (Kensington ) writes :
I am about to make a selenium cell as described some time back
(inI) THE
MODEL ENGINEER . How is the cell annealed ? What is
the specific resistance of annealed selenium ? (2) I have inade
an airship as described in THE MODEL ENGINEER , but find the
tissue paper lets the gas escape. Is there any preparation suitable
for coating the paper without very much increasing the weight?
( 1) Mr. Shelford Bidwell found the specific resistance ofa specimen
of selenium to be 2,500 megohms which fell after annealing in
contact with copper to go0.000 ohms. This reduction does not
appear to be due to annealing, but to the formation of a conducting
selenide of copper. To anneal selenium keep it for some time at
a temperature of 217 ° Centigrade, at which heat metallic selenium
melts . (2) Try coating the paper with linseed oil.
(12,628] Dry Cells or Accumulators for Ignition Purposes.
A.R.W.(StokeNewington ) writes': I have a { horse-power Electro
Benze Engine, made by the Bow Electric Company. ( 1) Which
would be most suitable for working sparking coil--a 4 -volt accu
mulator or two or three dry cells ? ( 2) Would the water tank have
to be filled with water so as to cover the opening of the top tube ?
Ifnot, how far up the tank should water come ? I have a battery
of Daniell cells constantly charging accumulator . Can you explain
why every two or three days some of the zincs are eaten away
suddenly ?
(1) A 4 -volt accumulator. (2) The water must cover the
opening of the top tube. (3) Probably due to impurities in the zinc
which set up local action and cause pitting . The zincs should
be thoroughly well amalgamated with mercury all over the sur
face .
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ANDICO
MOTOR
FIG . 1. - SECTION
FIG . 2. - CROSS-SECTION ,
THROUGH VALVES.
ANDERSON & Co.'s “ ANDICO " CYCLE MOTOR .
Since preparing the drawings a new cylinder pattern has been made,
being deeper,
cooling ribs, besides
carried farther
on which thecylinder.
down
The heavy parts of thearemotor, suci as
the
amateurs cannotvery wellmanage,Messrs. Anderson & Co. will,we
understand , undertake at reasonable charges. A set of drawings
will be sent gratis to secretaries of provincial Societies of Model
Engineers upon application .
New

Catalogues

and Lists.

The Southwark Engineering and Model Works (Wright'
Clark & Wallis), 157, Southwark Bridge Road , London , S.E.
We have received a complete catalogue from this firm , giving
prices and particulars of the model locomotives and carriages
which were reviewed in our issue of October 6th . List will be sent
to all readers on receipt of three penny stamps .
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HE fact that only two entries have been re
THE
ceived for our 1904 Model Steamer Speed
Competition seems to point to one of two
things. Either model steamer builders feel that the
results achieved last year were too good to be
easily beaten , or else they prefer to build their boats
with other objects in view than mere speed . We
do not think that finality in speed has, however ,
yet been reached , and we have no doubt that those
who choose to take the subject up seriously will be
able to considerably improve on the best perform
ances which have yet been recorded . Indeed , the
two entries we have received are both better of their
kind than anything previously sent in , and this in
itself is a highly satisfactory feature of the Com
petition. We much regret, however , not to be able
to award a medal in either case, in view of the
rules, which expressly provided that no such
prize would be given in either class unless three
entries, at least, were received . It so happens
that one entry belongs to each class; but in
view
of the excellent performances recorded
we have decided to present a certificate to each
competitor. The particulars are as follows :
Class A.-Mr. D. Scott, 18, Summerfield Terrace,
Aberdeen .
Model steamer (Bon Accord) .
Length , 6 ft. 5 ins. Performance : Three trips
of 100 yards each in 25, 25, and 294 seconds,
respectively . Speed, 7.719 miles per hour.
CLASS B.-Mr. Ernest Crank, 9 , Webster Road ,
Liverpool. Model steamer. Length , 3 ft .
Performance : Three trips of 100 yards
6 ins.
each in 32, 34 , and 34 seconds, respectively .
Speed, 6.136 miles per hour.
further competition in 1905,
We propose to hold
and shall announce the conditions at an early date.
We intend to enlarge the scope of the Competition ,
however , so that those who build for appearance
may have an equal chance of gaining a medal with
those who build merely for speed .
*
*
*
In announcing the result of Competition No. 41
for the best design for a model electric travelling
crane, wemay mention that we have had to decide
between two very good entries - one having the
various movements made by separate electro
motors, the other arranging one motor to operate
the whole of the mechanism of the crane. We
are of opinion that the first mentioned design is
the more practicable from a model maker's point
of view , and have accordingly awarded the prize of
£ 2 25. to
Mr. C. W. SHERWIN ,
10 , Harefield Road , Brockley, S.E.
We have, however, decided to award an extra
prize of £ i is, to the other competitor referred to
Mr. JOHN CASE,
34, Abtey Road , Brighton ,
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for his careful design for a single motor crane ,
and will endeavour to publish both contributions
in an early issue of our journal. The entries of C.
Hockey (Bath ), and A. Hamlin ( Leytonstone), are
to be commended .
Answers to Correspondents .
A. L. S. (New Jersey, U.S.A.).— Yes, use No. 22 on
armature, and 24 on fields. Same weight as
stated .
W. G. (Brighton ).— The address of The Leys
Malleable Casting Co. is Vulcan Iron Works,
Derby .
R. W. ( Belfast ).- We would advise you to use
steam power for your model destroyer .
S. T. B. (Downend).– We advise you to bed the
wires for your coil, and your friends to do the
same ; or take a tube, slightly larger in the bore .
A small reduction in the iron core would not
matter much , if necessary : It is important to
preserve the thickness of the insulating tube.
Notices .
The Editor invites correspondence and original contributions on
all amateur mechanical and electrical subjects. Matter intended
for publication should be clearly written on one side of the paper
only ,and should invaria
bear the sender's name and address. " It
should be distinctly stated, when sending contributions, whether
remuneration is expected or not. and all MSS. should be accom
panied by a stamped addressed envelope for return in the event of
rejection.
Readers
desiring to inseeadvance.
the Editor personally can only do
so
by making
an appointment
This journal will be sent post free to any address for 133. per
in advance. Remittances should bemade by Postas
annum
Order. ,payable
Advertisement rates may be had on application to the Advertise
ment Manager.
HOW TO ADDRESS LETTERS.
All correspondence relating to the literary portion of the paper ,
and all new apparatus and price lists, & c.,for review , to be addressed
to THE EDITOR, “ The Model Engineer," 26—29 , Poppin's Court
Fleet Street, London , E.C.
All correspondence relating to advertisements and deposits to be
addressed to THE ADVERTISEMENT MANAGER , " The Model Engi
neer, 26-29, Poppin's Court, Fleet Street, London, E.C.
All subscriptions and correspondence relating to salesofthe paper
and books to be addressed to Percival Marshall & Co., 2629.
Poppin's Court, Fleet Street, London, E.C.
Sole Agents for United States, Canada, and Mexico : Spon and
Chamberlain , 123, Liberty Street, New York, U.S.A., to whom
all subscriptions from these countries should be addressed .
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Model L. &

Y.R. Passenger

Coach .

By R. THOMPSON .

MR. R. THOMPSON'S MODEL LANCASHIRE AND YORKSHIRE RAILWAY PASSENGER COACH .

" HE photograph reproduced herewith is of a
THmodel L. & Y.R. four-wheeled passenger
coach that I have made. It is built to the
scale of 1-inch to the foot, and is complete in every
detail, having spring buffers , draw bars with springs,
lamps, luggage racks, seats upholstered in plush
velvet, sliding ventilators in the doors, also on top,
and sliding sashes with straps fitted in the doors.
I may mention that making the doors was a very
difficult job ; they are only *-in . thick . The axle
boxes are of gunmetal fitted with laminated springs.

The sides, top , and bottom of carriage are
made of two thicknesses of $ in . baywood , and
cross grained to each other to prevent warping.
Lastly , the moulded window frames are cast
I have made all the
in lead and recessed in .
patterns for the same, and completed the whole
in twelve months, working a little at night when
able to do so .
The carriage is painted and var
nished in the standard colour of the Company,
and has been greatly admired by all who have
seen it.
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Workshop Notes and Notions.
The Society of Model Engineers .
[ Reports of meetings should be sent to the offices of The MODEL
ENGINEER without delay, and will be inserted in any par.
ticular issue if received a clear nine days before its usual
date of publication .]
London .

[Readers are invited to contribute short practical items for this
column, based on their own workshop experience. Accepted
contributions will be paid for on publication , if desired , accord
ing to merit. All matter intended for this column should be
marked “ WORKSHOP ” on the envelope.)

A Home-made Bench Lathe.
By EDWIN LEWIS .
The contingencies arising from the construction
of a home-made lathe are numerous (and sometimes
humorous), although not entirely insurmountable .
To be the proud possessor of a lathe is the highest
ambition of the budding amateur , but his ambition is
soon damped by the fact of a prohibitive price being
put upon them , which is usually out of proportion
to the contents of his purse ; he then contents him
self awhile with a file and a pair of pincers.
But there soon arises within him again the in
domitable craving for at least a humble represen
tative of that princely tool, and he forthwith makes
one himself.
The following descrip
tion of a lathe is of that
type, and although made
of wood in its principal
parts, it has, thus far,
withstood theknocks that
comewithin the range of
an amateur's work .
The bed of the lathe is
composed of two pieces of
wood planed as accurate
ly as possible, especially
on the top , where it should
be perfectly straight.
To prevent the possi
bility of the top wearing,
and thus throwing the
tailstock outof alignment,
strips of steel were laid on
and screwed at each end ;
this operation makes a
smooth track , and is well
worth the trouble.
The
end pieces were sawed out
Fig . 1.-MR. EDWIN LEWIS'S HOME -MADE BENCH LATHE.
with a small scroll saw ,
man also announced that the Society's track had
and glued and screwed on , leaving a space between
been completed , and now consisted of two curves
the guides wide enough for the tailstock to run .
and two straights, making altogether about 90 ft .
The headstock is composed of a base and two up
of track . It was announced that in order to test
rights , with holes drilled in somewhat larger than
the laying and joining up of the curves , the
the diameter of the shaft ; this prevents the shaft
track would probably be put up at the annual
from touching the wood and running stiffly . These
general meeting on November 14th .
uprights are glued and screwed to the base , making
The Rummage Sale was then proceeded with ,
a rigid frame for the pulley and shaft ; the frame
and on the motion of the Secretary, Mr. D. Corse
work was then glued to the bed , care being taken
Glen was appointed auctioneer , to the great satis
to arrive at as perfect alignment as possible .
faction of all concerned , and he disposed of the
The bearings are of phosphor-bronze, being noth
sixty lots of models, tools, materials , and other
ing more than two old telephone generator bearings .
had to be bored to accommodate a larger
These
effects in a very happy manner.
shaft than what they were originally intended for ;
FUTURE MEETINGS. — Monday, November 14th :
two oil-holes that were drilled in them are conducive
Annual business meeting. Members wishing to
to admirable lubrication. They were screwed in
move any amendment of the Rules, or wishing to
place with the shaft in position to eliminate all
make any suggestion with regard to the working of
possibility of their being out of line.
the Society, are requested to notify the Secretary
The pulley in this particular case once did
in writing of the nature of their motion or sugges
tion at least five days before the meeting. Thurs
Spartan duty on an old sewing machine, butalmost
day, December 8th : Lecture and practical demon
any pulley of suitable dimensions would suit. This
stration of Casting and Founding, by Mr. John
is not keyed on the shaft, being a driving fit. One
O'Neill. — HERBERT G. RIDDLE , Hon . Sec .
end of the shaft was threaded and a nut screwed on ,
HE October meeting of the Society was held
T at the Holborn Town Hall on Thursday ,
October 13th , Mr. D. Corse Glen taking the
chair at 7.30 , and about fifty members being
present.
Theminutes of the previousmeeting having been
read , two new members elected , and dates of future
meetings announced , the Chairman gave out that
two gentlemen were required to act as auditors of
the accounts for the past year, and Messrs . J. C.
Taylor and S. L.Solomon were unanimously elected .
The Chairman then presented the silver and bronze
medals awarded to the successful competitors in
the recent model-making competition . The Chair

--
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and faced up . This provides a good shoulder to
screw chucks or faceplates up to . To prevent
undue lateral movement, a few washers were placed
between both sides of the pulley and the uprights .
The tailstock will now be duly described. The
main piece is of wood , shaped as shown in the draw
ing. The width of this piece is just a trifle less
than the distance between the guides, just wide
enough to allow its being moved backward and
forward without sticking. This may, of course , be
accomplished with sandpaper and file .
The spindle is of tool steel, and threaded on one
end , the other end being turned to a point. It will
now be seen upon glancing at the drawing that the
spindle rests within two bearings. One of these is

lathe ; if it is too loose, some locking device can
easily be added .
A small hand-wheel was then cast out of lead and
fitted to the spindle . The tube was then mounted
on top of the centre-piece in a groove cut for it ; a
little glue tends to keep it in place. Over the tube
is placed a piece of stout tin , firmly screwed on both
sides with three screws. Two side-pieces were
made and covered on the bottom with strips of
thin steel.
The centre -piece was then inserted between the
guides and moved up until the centre of the spindle
coincided with the centre of the shaft in the head
stock , taking care to get the spindle level, either by
a careful eye or measurements.

1 2
1
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FIG . 2-- DETAILS OF HOME-MADE BENCH LATHE .

simply a steel nut, thethread ofwhich accommodates
that on the spindle ; the other is a nut with the
thread cut out, allowing the spindle to slide through
without lateralmovement.
The bearings aremounted in the end of a piece of
steel tubing, the inside diameter of which is the
same as the outside of the nuts. This allows them
to be jambed in place.
The threadless nut was put in the tube first, the
other one then screwed on the spindle and the
pointed end slipped in place ; the other end was
then tapped into the tube with a hammer. This
has never come loose.
The spindle should not revolve too freely, as it
would rotate when work was being turned in the

The two side pieces were then glued on either side,
and clamped in position until they were dry. After
drying, some screws were put in to guard against a
possibility of the spindle getting out of alignment.
The hand-rest hardly needs a description, the draw
ing showing practically the whole construction .
The upper piece has a slot cut in it to accommo
date a stout screw and washer. The part where the
tool rests is covered with a piece of brass. All
parts are firmly glued and screwed together.
It will be seen that with the screw and slot arrange
ment described above the rest may be turned and
set at almost any lateral angle ; the height is not
adjustable, which is somewhat of a drawback .
Both the tailstock and hand -rest are fitted with
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a long wood screw and washer for clamping in
position. The heads of the screws were fitted with
å hand wheel and lever respectively .
The lathe, such as it is , now being complete, a
few coats of paint improved the appearance some
what, and acts as a preservative against climatic
changes.
The faceplate and chuck shown in the illustration
are both home-made, but a description of them
would take up more valuable space than I feel en
titled to . The above described lathe has been in
use about six months, various materials being
turned in it , from wood to steel.
It will probably be noticed in the photograph
that the headstock is on the right-hand side in
stead of the left . This is due to the fact of the
lathe being mounted on an old sewing machine
frame, the driving wheel of which was on the right
hand side. This, of course, is a disadvantage, but
I intend to either change the wheel or make a new
frame. In the drawings of the lathe I have shown
the headstock on its conventional side.
I trust a few model engineers, at least, may be
enlightened by the foregoing remarks, and con
struct a lathe that will bear fruit enough to satisfy
their mechanical appetites.
Tool for Cutting Discs or Washers Out of
Sheet Iron .
By GEORGE Emens, JUNR.
A very useful tool for cutting circular pieces of
iron of any size up to 6 ins. diameter is shown in
Figs. I and 2. It is designed to be used either with a
ratchet brace or in a drilling machine. The centre
F is placed in a pop mark punched in the piece of
plate to be cut out ; the other end A is square , and
it is fixed either in the ratchet brace or in the spindle
of a drilling machine ; thus the tool is suspended

D

В.

E
F
FIG . I.

FIG . 2 .
A TOOL FOR CUTTING DISCS AND WASHERS OUT OF
SHEET IRON .
at the two points AF, and derives its circular
motion from the ratchet brace or drilling machine.
The feed for thecutting tool E is put on by means of
the set-bolt C. Set-bolt D is just tightened
sufficiently to prevent the tool from falling out.
The machine can be adjusted to cut any size by
easing the bolt B and drawing the arm in or out to
The drawings herewith give a
the required size.
side and end elevation respectively .
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SUMMER MEETING IN GERMANY.

[ BY OUR SPECIAL REPRESENTATIVE.!
( Continued from page 368.)
EAVING Kortingsdorf by our specially re
served electric tramcar, we were soon at the
L
gates of the Hanover Locomotive Works .
I had been looking forward to this visit with a keen
interest ; British engineers have always excelled
in thedesign and manufacture of steam locomotives ,
and I know the readers of The Model ENGINEER
will agree that it is one of the branches of engineering
in which we should take a beating very much to
heart.
These works were not originally started for the
making of locomotives, but were founded in 1835
by George Egestorff for the purpose of constructing
stationary steam engines and industrial machines.
It was not until 1846 that locomotive building was
commenced , when in that year the first one was de
livered to the Hanover State Railway ; by 1856
one hundred locomotives had been made, and five
hundred by 1870. From this date to 1873 five
hundred more were made, one of which gained the
silver medal at the Universal Exhibition of Vienna .
The following figures give an idea of the rapid
progress made by this firm : up to 1882 another
five hundred locomotives were made ; by 1888, five
hundred more ; in 1897 the total number had grown
to three thousand ; and in 1903, four thousand
locomotives had been constructed and delivered
since the manufacture was commenced , a Grand
Prix being awarded to a four-wheeled coupled four
cylinder compound express engine at the Paris
International Exhibition in 1900. Up to the
present time about three hundred more of various
patterns have left the works. Most of these loco
motives have been constructed for use on German
railways, but about one- fifth have been exported
to other countries.
One of the latest types of express locomotive
constructed by this firm is illustrated in Fig . 15 ;
this engine was exhibited at the St. Louis Ex
position this year. It is of the “ Atlantic " type
compound , with four cylinders. The two high
pressure cylinders, each 14 ins. diameter by 24 ins.
stroke, are placed between the frames ; the two
low -pressure outside the frames, their diameter
being 24 ins. by 24 ins. stroke ; driving wheels are
6 ft. 6 ins. diameter. The pistons are all coupled
to the forward driving axle ; the cranks of the
H.-P. and L.-P. cylinders upon the same side are set
at an angle of 80 ° to each other, for the purpose
of lessening the disturbing influences of the re
ciprocating parts ; the cranks of the two sides are
at right angles to each other.
The valve gear is of the Heusinger -Walschaert
type, modified by Herr von Borries, its peculiarity
being that both valves on each side of the engine
are driven by a single gearing, and controlled by
a single link , which receives its motion from one
eccentric ; but the stem of each valve is coupled to
an advance lever, which receives its motion from
the crosshead of the corresponding piston . For
the outside valve the link movement is transmitted

. XPRESS
WALSCHAERT
VON
BY
MODIFIED
GEAR
VALVE
E
WITH
LOCOMOTIVE
”BORRIES
ATLANTIC

The Model Engineer and Electrician ,

COMPOUND
our
F
CYLINDER
-1Fig
. 5.

October 27 , 1904.

389

by a rod with levers of different length , after the
von Borries Patent, so proportioned that the ratio
of steam admission is 55 to 30 for L.-P. and H.-P.
cylinders in forward and backward gear. Piston
valves are fitted to the H.-P. cylinders , with inside
admission ; the L.-P. cylinders have balanced Trick
valves, The engine is fitted with a Pielock super
heater , and the valves and pistons are lubricated
by means of an oil pump driven from the valve
rod . This locomotive will haul a train of 300 tons
weight, with a constant speed of 62 miles per hour
on the level and 50 miles per hour on gradients up
to 1 in 200 .
These works are well arranged and of considerable
extent about 2,600 workmen being employed ;
forty locomotives and thirty tenders can be fitted
up simultaneously . Pumping plants, steam en
gines of all kinds, and boilers are made as well as
locomotives, the tools and various appliances being
electrically driven by continuous current motors,
and the works having its own central power station
of 1,500 h.-p. A junction line connects to the
Prussian State Railway .
The usual working hours are from 6 a.m. to 6.30
p.m., with breaks of half an hour for breakfast and
two hours for dinner. There is no Saturday half
holiday, work proceeding as usual on that day .
Wages are somewhat less than in England , but, on
the other hand, I was told that the cost of living
is less . The staff commence work at 8.30 a.m.,
and continue to 6.30 p.m., with an interval of two
hours for dinner ; they work on Saturdays as usual,
and the clerks sometimes work for an hour or two
on Sunday mornings.
Entering the principal machine shop we were
impressed by its great size, and the enormous
number of tools at work under the one roof. The
lines of shafting were driven in sections by electric
motors ; lighting was good , and there was a general
condition of order and cleanliness . The machine
tools appeared to be generally copies of English
models, and I noticed several genuine Whitworth
tools amongst them . We were shown an inter
esting example of economical production in the
machining of some large steel spring strips out of
solid bars ; notwithstanding that a considerable
amount of metal had to be removed , this method
effected a saving of about two shillings on each
piece over forging, whilst it also produced a better
result as regards strength . At first sight, one
would certainly have thought that forging would
have been much the cheaper way .
On our way through the various departments
we were shown the pressing of horn blocks and
flanging of discs by means of hydraulic forging
presses, the heavy steel being moulded into shape
as if it were lead by the magic of this wonderful
power ; a few seconds sufficing to accomplish results
which would take hours of hand labour, or perhaps
be impossible without its aid .
A well-organised tool system exists here, and the
firm make all their own milling cutters, twist drills
and reamers, finding that it costs less to do this
than to buy them . English tool steel from Sheffield
is used , but other brands are also purchased , accord
ing to the requirements of the tool-making depart
ment. We inspected the making of these tools,
seeing the process of hardening and tempering
twist drills amongst other interesting operations.
A bath of hot lead is used , into which the drill is
dipped vertically until it becomes of an even red
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heat all over ; it is then plunged into water, and
finally tempered in oil.
A number of locomotives were being erected in
the erecting shops, the firm having an order in hand
of fifty for Indian Railways ; several for Spain ,
with unusually wide tenders ; and a locomotive
for Siam , arranged for burning wood . The practice
of theworks is to use copper for fireboxes. I noticed
the Belpaire type being fitted to some engines, and
also that the Walschaert valve gear is largely em
ployed. Electric driving is used for the trolleys in
the erecting shop . The valve gear is tested by
supporting the engine on rollers, so that it can be
driven under steam without moving along. There
was a large express engine under test at the time
of our visit, having Walschaert gear, which was
being adjusted with steam up , so that we had a
good opportunity of seeing this gear in motion .
Adjoining the testing bed was a short length of
track , on which another express locomotive was
being tested under steam .
In the drawing office the drawing board question
has assumed an interesting phase . Vertical boards
of a similar pattern to those shown in The Model
ENGINEER for October 6th , page 319, are used ; but
a number of the draughtsmen having expressed a
preference for horizontal boards, these have been
provided and a separate department established , so
that one section of the draughtsmen use vertical
and another section horizontal boards.
Our time was all too short in these splendid
works, which were one more example to us of
German enterprise and thoroughness ; but, all the
same, we had seen much worth remembering, pre
sented in a most courteous and kindly way. Light
refreshments, in the shape of champagne, cakes,
sandwiches, & c., were partaken of by invitation of
the firm , and this very enjoyable visit came to an
end. Whether it was the association of the loco
motive or some occult reason not easily explained
I do not know , but there seemed a kind of British
atmosphere about these works which made me feel
a peculiar pleasure whilst I was there ; and I
imagined the shade of old George Stephenson
standing amongst us, his face beaming with smiles
on the young engineers who had come so far to see
the development of that work in which he was the
great pioneer.
Yes, it was quite time for me to be on the way to
the Westinghouse Brake Works — our next appoint
ment. I was beginning to have doubts that the
British engineer could possibly bethe awful example
But no matter ;
that my morning newspaper
the convenient electric tramcar whirled us away to
Goethplatz, and we were soon amongst the numerous ingenious labour-saving machines with which
the Westinghouse Brake Company produce the
various parts of their brake system . Owing to the
short time at our disposal it was only possible to
make a rapid inspection , but we were enabled to
see a demonstration of the working of a set of quick
acting brakes before our departure. After thank
ing the General Manager , Mr. T. Dunn, for his kind
ness in conducting us thr Jugh the workshops , we
proceeded to the Hanover Gas Works, to see in
operation the new Paris Electro Turbine Retort
Charging Machine.
In this machine the coal is placed in a hopper and
thrown horizontally by a rotating apparatus into
the retort, in the same way as a jet of water would
issue from the outlet of a centrifugal pump. The
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whole machine travels on rails along the front of
the retorts, and all its movements were worked by
continuous current electric motors ; the retcrt
clearing machine was also electrically driven . I
was told that no trouble was experienced with the
motors, which were of the enclosed pattern . Those
of my readers who are familiar with the interior of
a gas works retort-house, and know what an inferno
it is of coal dust, smoke and fame, will appreciate
the severe test to which these motors were sub
jected ; it was a striking example of what the oft
despised continuous current motor will stand in the
way of rough usage.
A welcome contrast to the smoke and grime of
the gas works was our drive back in carriages to
our hotel by way of the beautiful woods and park
of Herrenhausen , under the friendly guidance of
Mr. L. Korting, the Engineer of the Hanover Gas
Works. Visiting the open - air theatre and viewing
the old palace, we proceeded to see the celebrated
fountain , a single jet of water which rises to a
height of 222 ft., and is one of the highest fountains
in the world . It was a very fine spectacle, and I
can recommend any of my readers who may visit
Hanover to take an opportunity of seeing it ; one
can only guess at the diameter of the jet, but it
seemed to be about 9 ins .
After dinner a large detachment of the Junior
Engineers assembled round a long table in the
Tivoli Garden to enjoy the music of a military band,
so that the mental strain of the day might be
relieved by this wise relaxation . Now , I particu
larly mention this evening's proceedings so that I
can acknowledge a very high compliment paid to
the Junior Institution of Engineers by the Hanover
Locomotive Works. This firm had taken the
trouble of bringing over their London representa
tive, Mr. Halcrow ,and his secretary, all the way to
Hanover on purpose to meet us, and these two
gentlemen had this day duly arrived , and were
proceeding back to London on the morrow . Our
thanks are therefore due to the Hanover Loco
motive Works for this consideration , and the en
joyment experienced by us all when visiting their
works was in a great measure owing to the presence
of these gentlemen. My own pleasure this evening
was enhanced by the company of a young English
engineer who is engaged at these works, and to
.whom I am indebted for a considerable amount of
general information on the subject of German
engineering and social customs. Mr. Halcrow and
his secretary joined us at our table , and when the
programme ofmusic was finished insisted upon our
ending the evening in German fashion by drinking
a tankard of beer each with them , with due obser
vance of the etiquette required by the customs of
the country. With “ good night ” to these hearty,
jovial gentlemen ended a busy and instructive day .
Thursday, August 18th, was devoted in the
morning to an interlude of relaxation ; and it will
be appropriate here to refer again to a gentleman
who was indefatigable in his efforts to make our
stay in Hanover all that we could desire it to be
both in pleasure and instruction - I mean Mr. L.
Korting, who has held for many years the respon
sible position of engineer to the Hanover Gas Works
of the Imperial Continental Gas Association . All
jovial and smiling, speaking our own language with
perfect command, this gentleman was ubiquitous.
Meeting us in the morning at the door of our hotel,
he conducted us to the various works, introducing
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our party to the proprietors, and generally looking
after our comfort and welfare in a manner which
wis kindness itself. To him we owed the luxury
of the special electric tramcar, which seemed to be
waiting for us to step in on all and every occasion ,
and without which we should have had difficulty
in getting through our extensive programme in so
comfortable a manner ; and now our good friend
devoted a whole morning to piloting us round the
sights of Hanover - the Eileuriede Wood , the
Zoological Gardens, the Stadt Park , Provincial
Museum , and old historical houses in Hanover
being visited in turn. Time passed very pleasantly ,
the morning concluding with a brief visit to the
show -rooms and offices of the Imperial Continental
Gas Association . Like Düsseldorf, the town has
fine wide streets, well lit by electricity, excellent
parks, a system of electric tramways, buildings of

Designs

for Model Locomotive
Regulators.

(Continued from page 377.)
SMOKEBOX regulator, which in its action is
much the same as that designed by Mr. W.
A
T. Rolls (see last issue, page 376, Fig . 6 ), is
shown in the accompanying drawing, made from an
actual example sent to us by Mr. W. E. Lush. The
device has none of the disadvantages present
in the foregoing, in so much that if any leakage
should occur, the steam cannot find its way into
the open smokebox.
The regulator can be placed
in position after the boiler has been completed, and
the valve can easily be removed for inspection at
any time subsequently , by taking off the cap.

Port
holes
F

Valve Block and Ports.

Longitudinal Section .
FIG . 7.—MR. W. E. Lush's MODEL LOCOMOTIVE REGULATOR.

good and clean appearance, with a general air of
prosperity.
Luncheon over , we left Hanover by the 3.7 train
and reached Berlin in time for dinner at 7.30 p.m.
( To be continued.)
For the Bookshelf .
PRACTICAL SLIDE MAKING , By G. T. Harris ,
F.R.P.S. London : Iliffe & Sons, Ltd. Price
Is., postage 2d .
This is a handy book on the production of lan
tern slides, including practical instruction on
their preparation by contact, reduction and other
processes, development of plates, toning, cloud
making, retouching , masking and binding. The
work is bound in cloth and contains 131 pages
with several illustrations.
PHOTOGRAPHIC CHEMICALS. By W. Taylor. Lon
don : Iliffe & Sons, Ltd. Price, is . net ; post
free , is. 2d .
This book is a reprint of a series of articles in
Photography, and describes and illustrates the
preparation on a small scale suitable for the ama
teur, of the various chemicals employed by photo
graphers. Those readers who are interested in
both chemistry and photography should find the
pursuance of the processes detailed in this work a
welcome diversion from the cut-and -dried experi
ments, students of chemical science are usually set
to perform .

Valve.

Valve in position .

The valve is a circular one, with four port holes,
80 that the steam has always access to the box ;
it may be grooved as shown , and then , when
the entering holes are not directly opposite the
corresponding passages in thevalveblock , the steam
will not tend to lift the valve off its face and cause
leakage through the other ports. The entry ports
are those on the top right-hand corner of the valve
block , and communicate with a larger one at the
back , which is connected to a collecting tube of
suitable diameter from the dome or top of the
boiler.
The valve block should make a steam -tight joint
with the tube plate, this plate having two clearing
holes in it , one for the steam tube, and the other
for the regulator rod to the cab .
The cab fitting
is of the orthodox locomotive pattern. To connect
the valve and the rod , the latter is fitted with a
cross pin which engages a slot in the valve. The
valve is kept close to its face by a spiral spring.
The steam pipe to the cylinders may be screwed
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into the hole provided in the bottom of the steam
block , or a flanged joint may be employed . To
ensure steam tightness on grinding -in , the hole in
the valve for the regulator box should be slightly
countersunk on the face side.
Three screws hold the valve block on to the boiler,
and if a reliable job is desired the block may be
soldered on to the tube plate as well, in preference
to relying on the screws alone and the perfectness
of the jointing material.
Mr. Lush's device is to be recommended to our
readers for all locomotives of -in . scale and larger.

New

October 27, 1904 .

Fire and Salvage Boat.

HE trials of a new fire and salvage boat which
TH has been built by Messrs. Merryweather , took
place recently off Westminster Pier. This
is the first boat of its kind to be secured by
a British fire brigade, and in acquiring it is ex
pected that the Manchester Corporation will
bring about a material reduction in Manchester's
annual fire loss . The boat is of a new pattern , the
entire cost of the vessel and the equipment being
End View .

General Arrangement.

E

Н

0000 )
To cylinders
D
Suggested spiral
spring

soft soldered
Fig . 8.-MR. S. SADLER's DESIGN FOR
A MODEL LOCOMOTIVE REGULATOR . ]
The design for a model locomotive regulator by
Mr. S. Sadler is a modification of that described for
the “ Simple Model Locomotive " in our issues of
March and April, 1902, by H. Greenly . It is in
side the boiler , and of slightly smaller bulk , and ,
like Messrs. Bassett-Lowkes' earlier design, has a
hollow plug, but no stuffing-box . The principal
feature of Mr. Sadler's device is that the plug and
its socket can be taken out for re-grinding or
cleansing. As the steam pressure does not tend to
keep the plug up to its socket, we have suggested
the use of a piece of spiral spring as depicted on the
drawing, Fig . 8 , above.
( To be continued . )

WIRELESS TELEGRAPHY . - A riessage was recently
sent from Chicago to St. Louis Exhibition , a distance
of over 300 miles, by the De Forest wireless tele
graph system . Heretofore the overland record
has been 107 miles. This feat proves that by the
De Forest system messages are not interfered with
in passing over cities where buildingsand electric
power houses intervene.

estimated at from £ 8,000 to £ 10,000 . Besides being
a fine float, it carries salvage pumps of enormous
power , with a capacity of over 18 tons of water per
minute, enabling sunken vessels to be raised and
floated , and compartments to be pumped out. The
hull, which is of steel, is 90 ft. long, with a beam
of 23 ft ., and only draws 3 ft. of water ; it is divided
internally by watertight bulkheads. The boat is
fitted with twin screws, driven by two vertical
compound steam engines. There are two boilers ,
of the locomotive type , each of 600 horse -power ,
and each being capable of driving the whole of the
machinery on board . The boilers are fed by two
powerfulpumps which are arranged to take suction
from the canal or from tanks on board . The fire
pumps are ofMerryweather's patent “ Greenwich "
horizontal pattern , as adopted by the Admiralty ,
and each has a capacity of 2,000 gallons per minute .
The deliveries are all connected to a large copper
main pipe which supplies three large monitors, each
capable of throwing a 21- in . solid jet, and also
twelve outlets for hose. Each of the two powerful,
centrifugal pumps for salvage work will deliver
2,500 gallons per minute,
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Experiments on

Electric

Oscil

lations and Waves ,
By R. P. HOWGRAVE -GRAHAM , A.I.E.E.
(Continued from page 178.)
Testing the Completed Tesla Coil. Before the
completed Tesla coil can be tried a pair of dis
chargers are necessary, as very careful tests must
be made before the coil can be strained to its full
strength . The dischargers may be of the simplest
construction - merely brass rods on well-insulated
stands — so that the discharge distance can be ad
justed either by sliding the rods in their holes or
by moving the stands on the table. A discharger
of this description is shown in Fig. 34, a side and
end elevation being given .
The base B is 6 ins. by 4 ins. by fin ., of any wood ,
and is drilled å in , in the centre. E is an ebonite
rod , or ( for the sake of cheapness ) a tube with
k-in . walls . Its surface may be polished or not,
but it must fit tightly into the hole in the base. At
about 5 ins. from its upper end a transverse hole is
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Before switching on the current, attach one of
the dischargers to each secondary terminal of the
coil, and bring the points to within 2 or 3 ins. of one
another . The dischargers must stand clear of
everything metallic in the neighbourhood , and
should be 8 or 9 ins. in front of the coil. The wires
leading to them
should be firmly held in the
terminals, and must be bent round horizontally
to the dischargers, being kept as far as possible
from the table or the corners of the coil-box. The
coil itself should stand 5 or 6 ins. from the jars, and
a switch must be provided in the primary circuit
of the induction coil ; this switch must be so placed
that it is close at hand, and can be easily
manipulated without risk of sparks from the Tesla
coil, which , though harmless, are disconcerting to
those unused to them .
As in previous experiments, very great care must
be taken that no one approaches anything which could
be in connection with the secondary circuit of the
induction coil when the switch is closed , especially
where an alternating current is used .
All being ready , the current is turned on momen
tarily ; if the primary discharge gap of the Tesla coil

7
mie
R
R

e
ID

drilled to let a 3-16th -in . brass rod pass easily ,
but without shake. R is the actual discharge-rod ,
which slides in this hole ; it is 7 } ins. in length , and
pointed at one end , the other end being drilled
through transversely to allow of the easy attach
ment of wire .
When the three parts are complete , all that is
necessary is to drive the ebonite rod into its place
in the wooden base, having previously rubbed
some seccotine round the inside of the hole ; allow
to dry, and then varnish the base . This , of course,
may be done, if preferred , before driving in the
ebonite pillar.
The primary of the coil is connected with the
jars and spark.gap in exactly the same way as
impedance coils, etc., have previously been con
nected — that is, in series , so that the jars discharge
across the gap and through the coil.*
* Since giving directions for the construction of
Leyden jars for oscillatory discharges, the author has
found that this type of Tesla coil requires a capa
city rather larger than was originally estimated .

4 "

T

6 "
Side Elevation ,
Fig . 34.-- DISCHARGER FOR TESLA Coil .

End Elevation.

is in proper adjustment, a torrent of sparks will
pass between the secondary discharge rods, unless ,
through any defect of construction , the coil breaks
down . Such an occurrence is quite possible at the
first trial, and may be due to the temporary dis
placement of one of the secondary leading-out wires,
or to some other such small and easily remedied
matter .
A breakdown is easily recognisable , as it is
usually complete. A curious bubbling noise , much
resembling that of a low - frequency Wehnelt break ,
is heard, and sparks, showing red through the oil,
are seen beneath its surface at the weak place ;
large bubbles also rise to the surface and burst,
each bubble giving a slight puff of smoke. These
bubbles consist of decomposed and volatilised oil,
and are inflammable , giving minute explosions on
the application of a lighted match. They must
not be confounded with the multitudes of small
air bubbles which will probably rise to the surface
when the coil is first in action . The expulsion
of the latter has been already explained , and we
have seen that the more completely any im
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prisoned air is driven out the better will be the in
sulation of the coil. Accordingly, the discharge
should be maintained until the small bubbles cease
to appear .
If, on the other hand, the coil breaks down, the
discharge must be instantly stopped , and the fault
remedied before any portion of the coil frame gets
charred , and thereby rendered less perfectly in
sulating .
If all goes well, the discharge may be gradually
increased in length by separating the rods, and
accordingly adjusting the primary current of the
induction coil and the primary spark -length be
tween the balls ; at each stage the spark length
is not further increased until all air -bubbles cease
to appear . As the spark -length gets greater,
breakdowns become more possible, and must
be watched for with corresponding increase of care.
Finally, the apparatus should give an unbroken
torrent of direct sparks across a gap of 8 ins.,
beyond which , perhaps, it had best not be strained
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under it, so that one or two turns are hidden by
the paper on both sides : both wire and paper are
fastened in place hy means ofdrops ofhot shellac.
If the fault is sufficiently bad , one or two com
plete turnsmust be cut out and removed , the two
free ends from the adjacent turns being soldered
together with as little looseness as possible and
secured at several points by placing hot shellaced
paper under the joint in the manner de
scribed above. Should the discharge find its way
to the primary by jumping from either end of the
secondary to the neighbouring wood -work , the
remedy will probably be effected by removing four
or five turns, or even more if necessary .
The Direct Discharge of the Tesla Coil. — The 8
or 9 -in . discharge of the Tesla coil is a most striking
phenomenon, especially when the induction coil is
supplied by a 50 frequency alternating current, which
gives a torrent of sparks at the rate of 100 per
second . This figure must not be confounded with
the oscillation -frequency of the individual sparks,

Fir . 35.– A NINE - INCH DISCHARGE FROM Tesla Coil.
(Number of sparks per second : 100 .
Exposure : i second. )
-- any rate until the experimenter has got quite
confident in the powers of his coil and skilful in its
management.
One of the most probable causes of breakdown is
the undue proximity of two secondary turns, in
which case a small spark passes between them ,
defying silk , shellac and oil, which become seriously
charred and decomposed. Within the writer's
experience such a spark has fused one of the faulty
turns of wire, thus introducing a definite break in
the secondary circuit. On this occasion the fused
ends got increasingly wide apart until the discharge
passed across the space between the two parallel
turns, forming a glowing circle of sparks which
heated a whole turn and caused it to unwind. The
loosened turn then came near to the primary turns,
and the whole of the discharge passer to them ,
the coil being utterly broken down . This defect
may usually be remedied by loosening the turn at
the place where it approaches too near to its neigh
bour, and slipping a piece of dried shellaced paper

which , as the reader is now aware, amounts to
several hundreds of thousands per second .
The spark is noisy , bright, clear, blue in
colour, and suggests a lengthened and attenuated
Leyden jar discharge. When a torrent of sparks
is passing the noise is almost deafening , and the
sparks seem to pass several at once in a bunch or
cluster , though in reality this appearance is only
due to their very rapid succession . The photo
graph here reproduced shows such a discharge
passing between two wires placed 9 ins. apart .
Note. - Besides the “ arcing " trouble involved
in the use of primary frequencies much higher than
50
per second , the tendency to breakdown seems
greater , perhaps because the tremendous electro
static strain actually causes a partial piercing ,
mechanical displacement, or electrical fatigue, in
the oil, and it has no time to recover its normal
state between each spark and the next, and thus
the cumulative strains break it down.
(To be continued. )
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for a Small
Engine.

Vertical

By S. J. THOMPSON .
THE verticalengine, details and general arrange
ment of which accompany this article , is of
THI
such a size and design that it falls within the
power of inost amateur engineers to make. I have
avoided as much as possible small screws and

Sales

0

FIG . 1. — HALF SECTIONAL PLAN OF BED -PLATE .
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the crank webs and pin ; also the lugs at each end
of the shaft body, which are to be left on till the
crank pin and webs are finished.
The parts to be cut out should be drilled through
all round their contours, leaving the lugs at
ends and block in centre, out of which the crank
pin and webs are to be turned , standing up.
Next rough file off the corners of the body of the
shaft and crank pin ready for turning.
First turn the crank throws or webs over their
ends ; the work being fixed between the lathe
centres at points midway between ends of web.
Next face down the inside of the crank webs and
turn the crank pin . These must be completely
finished off . Next face down the outside of the
crank webs.
The lugs may now be sawn off and
the body of the shaft turned to size and finished
off. This method has been described several times
in the back numbers of The MODEL ENGINEER, SO
further description is unnecessary .
Connecting -rod.-- This is best turned out of a
circular piece of steel ik ins. diameter by 4 ins.
long. The jawed end is part of a cylindrical piece
of work ,and after having been turned to its various
radii (of which a tin template should be made ),
can be sawn roughly to its dimensioned form (see
Fig . 12) and filed up. Inside the jaw , the curve
at the bottom can now be drilled out and the
piece sawn out and jaw filed up to shape. The
gudgeon hole should next be bored and caremust
be taken that it is square to the foot of the rod .
The gudgeon should be just too large to enter
when polished , and a red -hot piece of iron should
be passed through the bored eyes of the connecting
rod to expand them , into which the gudgeon should
be slipped and the whole cooled in water . The
gudgeon should also be screw -pinned at one end as

similar useless irritations in the design , and liave
adopted bright turned columns instead of castings,
as they give a very handsome appearance to the
engine and at the same time make it thoroughly
accessible ; and all the glands and working parts
are open to view ,
I only touch upon such parts as I
consider may be of assistance to anyone
making this engine.
The steam ports are of ample area
for about 1,000 revolutions per minute,
and the parts are strong enough to work
up to 100 lbs. steam pressure.
The engine will, of course, work quite
as satisfactorily at lower speeds and
pressures if desired .
Crank -shaft.-— This should be made of
soft steel, and may be made either from
a flat piece of steel of plate form , or
from a forging (see Fig . 6 ), according
to the opportunities the niaker has of
obtaining what he wants.
If made from plate, a piece 6 ins. long
by if ins. wide by # in . thick should be
obtained . It should be laid on a surface
plate or lathe bed , and all the high
points filed off the side on which it is
laid until it has no tendency to rock .
Then all the edges should be chalked
round and a centre line scribed all
round same. Dot this line in with a
FIG . 2. - HALF ELEVATION AND CROSS SECTION OF
centre-punch and mark on same at each
FLYWHEEL.
end of the plate centre-punch spots repre
senting the centre of the shaft; the centre
shown to prevent the possibility ofmovement. The
of the crank pin , and the centre from which the
brasses, bolts, etc., are straightforward jobs and do
extreme ends of the crank webs are to be turned .
not need any comment.
Drill these centres in for about $ in , with a
Piston -rod . - This should be ofmild steel,made
in . drill. Next roughly mark out after
1-16th
chalking one of the sides, the position occupied by
about 1 in . longer in the body than is actually rc
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DESIGN I

VERTICA

By S. J.
(For description

( Scale ;

Fig . 3.- SIDE ELEVATION .
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Fig . 4. - FRONT ELEVATION .
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Fır . 5.- ECCENTRIC ROD , AND SECTION THROUGH VALVE .
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the faceplate and both ends faced right across ;
then it should be carefully scribed off for boring,
etc. I should recommend that it is bored from the
crank end so that the lower cover which contains

2 "

Q

-1

Tapped

-176

-1.5 "

Fig . 13. - SECTION AND PLAN
OF CYLINDER.

no

4"

81

3 %6 "
Fig . 12. - Connecting ROD .

a very good guide as to the true setting of such
work . The eccentric rod is given in Fig . 5 .
Cylinder . — The casting for this should be fixed on

no

GM Neck
ring

V

quired ( ig . 7 ), so that when the engine is completely
erected the cone can be turned in its proper
position to ensure the top clearance between
piston and cover being correct. The guide shoe
(Fig . 7 ) should be cast in gunmetal, as this is
easy to work and runs well on the steel guide bar.
The piston should be of cast- iron, carefully turned
and faced where the packing ring is fitted . The
packing ring should be cast of iron like a short
piece of pipe and should first be bored out to size
then cleaned up on the outside. Then a piece about
1-16th in . wide should be sawn diagonally out of
the ring, the ring should then be sprung
together and secured by a band clip
partially covering the ring ; the exposed
part is then turned to the true bore of the
cylinder, one end is faced down square
and the correct length parted off, so that
it fits the space between junk ring and
piston flange exactly.
The columns (Fig . 8 ) should be turned
out of rod steel of the diameter over
the balls ( the centres of which must be
carefully marked off), leaving a parallel
piece the length of the ball, which is
turned off by hand with the aid of a tem
k -131
plate , care should also be taken that
the top and bottom flanges of the
columns are exactly the same distance apart , as
if they are not the cylinder will be thrown out of
line ; the best way to ensure this is to make a
stout wire gauge of the exact distance between
the shoulders of the columns and to face them
down till it just slips over .
Eccentric. — This should be of cast-iron , turned ,
grooved and faced down on both sides (Fig . II) ; next
draw a line through the centre ofthis sheave and mark
off its eccentricity , then scribe a circle from the
eccentric centre representing the diaineter of the
shaft. This should be dotted and the eccentric
• sheave bolted to the faceplate for boring out, care
being taken to set it in its true position for boring
by the dotted circle. A pointer , such as the
sharpened end of a file fixed in the slide-rest, gives
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the piston -rod gland enters
the recess in the bore of the
Cylinder in true alignment (see
Figs. 13 and 14 ). Care should
also be taken that the bore of
the cylinder
and the slide
casing are exactly the correct
distance apart.
Lagging the Cylinder . — As a very considerable
improvement in the performance of a small engine
takes place if the cylinder is lagged , this one should
be so treated and filled all round with felt for a
The
depth equal to that of the cylinder flanges,
felt should then be covered with sheet iron .
The liners for slide casing must be a good tight
fit into their jacket, which must be truly bored
after the cylinder is finished, and care must be
taken that the ports cut in them stand in the
position shown to ensure freedom of exhaust.
Slide Valve. — When the cylinder has the slide
jacket liners fitted in place it would be best to
measure the exact distance from the upper edge of
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difficulty . The glands and neck rings should be
quite slack on the rods. A lubricating oil box
should be fitted to the cylinder with small brass
oil drip pipes to the main bearings, connecting-rod
brasses, and guides.

the upper port to the lower edge of the lower port.
This will give you the exact over all length to make
the valve, which , although shown on the drawing,
generally requires some modification in actual
practice owing to the difficulty of getting the
founders to work exactly to dimensions.
Bedplate . — This should be carefully lined off, put

Model Yacht Architecture .

á studs
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By W.H. Wilson THEOBALD , M.A.
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FIG . 14.- ELEVATION AND SECTIONAL PLAN OF
CYLINDER .
on the faceplate and the tops of the bearing recesses
and bosses for columns faced across ; the bearing
recesses should be either filed or planed out and
the brasses should be carefully fitted and then bored
out with a boring bar while in place , great care
being taken that the fore and aft centre lines of
bearings and cylinder coincide. Such parts as
cylinder covers, eccentric strap, glands, & c., are
straightforward pieces of work presenting no

V.- CALCULATION OF CENTRES.
(Continued from page 348.)
Centre of lateral Resistance.-- It has already been
remarked that the best way for calculating this
centre is by means of the suspension from a pin .
It may, however, be necessary to find the area of
the plane as well ; in which case Simpson's rule is
used . It is scarcely necessary to go all through
another example. The lengths of the perpendi
culars from the L.W.L. to the underside of keel
are placed in the first column and are multiplied
by Simpson's multipliers, the total of the results
are multiplied by
of the distance the perpen
diculars are apart. This will give the area of the
lateral plane (below water) in square inches . The
C.L.R. is found by the continuation of Simpson's
rule , as in the other cases.
For the purpose of
calculating the moment of the sails, it is necessary
to know the depth this C.L.R. is below the L.W.L.,
and this may be approximately found as follows :
The C.L.R , is assumed to be at a distance below the
L.W.L. equal to half the mean draught. Themean
draught is the quotient of the area , found by
Simpson's rule, divided by the length of the L.W.L.,
and half of this inean draught is taken as the depth
the C.L.R. lies below the L ,W.L. The suspension
method , of course, gives the position without any
further calculation
Centre of Gravity of the whole Mass. - It is almost
impossible to calculate this centre exactly from the
drawings ; there being such a great difference in the
weight of hulls from the same design made by two
builders. For a 42 L.R , under the presentrule , the
displacement might be anything from 20-30 lbs.,
and the hull alone might weigh 4-6 lbs., the spars
and sails 2-3 lbs., and the remainder in the lead
keel. As an example , a boat of 27 lbs. displace
ment will be taken - hull, 5 lbs. ; spars, sails , & c .,
24 lbs. ; and lead keel, 194 lbs.
Fig . 20 shows the mid -section of such a boat.
Draw a base line A B at a convenient depth
below the lead keel. C is the highest point of the
bow . Through C draw CD at right angles to the
L.W.L., extend the curve of the section upwards
to half the distance from E to D , as at F. The lead
keel may be assumed to be ains. in depth , so draw
G H cutting off 2 ins, of the keel. From F draw
FJ parallel to the L.W.L., meeting the centre line
in J. Divide JH into an even number of equal
parts and draw perpendiculars to JH through
these points. The figure F JHG is then treated
as a figure shown in Fig . 15 (6 ), and the centre
worked from Simpson's rule and found to fall at
about K. This is the centre of gravity of the hull,
at which 5 lbs. will be acting. The centre of gravity
of the lead keel may be taken as fin . below G H.
It will fall a little above the centre owing to there
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being a greater mass of lead at the top end than
at the lower. At this point 19 } lbs. are acting .
The centre of gravity of the sails and spars may
be assumed as acting through the C of effort of the
sails ; the boat would carry , say, 1,600 sq . ins. and
this centre would be roughly speaking,, about
34 ins, above the base line A B. A table is then
made thus :
Multiplied by
length from
Weight
base line
Result
Х
1'75
192
34 125
Х
36
5
72
х
21
34
85

.34

the hull. Having found the displacement and centre
of buoyancy of the model therefore, and assuming
a certain weight for hull and gear, a portion of keel
is cut off to represent the lead keel and its contents
in cubic inches calculated by Simpson's rule. There
are 2.44 cubic ins. to i lb. of lead , so if the lead
keel is required to be x lbs., * x 2.44 will give the
necessary number of cubic inches to be contained
in the part of the keel allowed for the lead . Pro
bably two or three trials will have to be made before
the contents come out approximately correct ; and
even then it may be found that the centre of gravity
does not fall exactly where required . This calcula
tion for position and size of keel is , perhaps, the most
+ ºdiousof any during the design of a model, it being
one
of trial and error
the whole way through .
Total
Total = 27
155125
Unfortunately for the patience of the draughtsman ,
The total of the third column is then divided by the
it is also one of the most important as regards the
total weight, and the quotient is the distance the
amount of accuracy required , so must be per
resultant centre of gravity is above the base line.
severed with until found correct. Always allow for
155'125
a keel of 10 to 15 per cent. larger than actually
5.745 in .
27
required . Lead can be planed or filed down ;
whereas, if found to be too light, a new keel will
This distance is measured off and is the centre of
require to be cast or else inside ballast used . 1 lb.
gravity of the whole mass .
of lead on the keel is worth considerably more than
1 lb. placed inside.
2 lbs
Position of C.E of Sails.-- The position of this
4CE.
centre is found in precisely the same manner as
D
С
was the resultant centre of gravity (Fig . 20 ), viz.,
by means of perpendiculars drawn from the centres
of the various sails to a suitable base line. Instead
F
of the weights in the first column of the table , the
areas of the different sails are used , in the second
columnthe lengths from the base line are tabulated ,
E
and the rest of the working is precisely the same.
In drawing the perpendicular for the base line it is
most convenient to have all the centres lying on
the same side of the base line from which the
measurements are to be made. If some centres
fall one side and some on the other, instead of
KH
adding the results of column 3 , those on one side
5 lbs
have to be deducted from those on the other, and
this procedure is only apt to give rise to mis
takes.
The centre should be calculated as for its distance
Centre
from , say, a line drawn at right angles to the water
of whole
line placed at the end of the bowsprit, and then its
mass.
height above the L.W.L. should be found by using
this L.W.L , as the base line .
The actual area of each sail must be taken , and
not the area of the fore triangle as measured by
7.2 %
the Y.R.A , rule.
( To be continued.)
G

H

1937bls

1.751
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Base line

Fig . 20 .
The weight of lead on the keel of a model yacht
usually bears a larger proportion to the whole dis
placement than in the case of a real yacht, and for
the position of this lead it is usual to place its centre
of gravity directly below the centre of buoyancy of

TURBINE STEAMER'S SPEED RECORD.
A
We understand that the Midland Railway Com
pany's new turbine steamer Manxman , built
by Messrs. Vickers, Sons & Maxim at Barrow ,
has just completed , on the Clyde, a trial trip
which establishes a new record in propulsion by
means of the turbine , In her several runs over
the measured mile she gave a speed of 23 knots.
Hitherto steam pressure for turbines has been kept
down at 150 lbs. per sq . in ., but in this vessel 200
lbs. pressure has been provided , and this has led
not only to higher speed but to economic results ,
The Manxman has been built for Heysham and
Isle ofMan service, but can be used on the Belfast
trade. She will carry 1,500 passengers.
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opinion , as in his system the cylinders are - H.- P .,
15- in , bore ; L.-P., 25- in . bore ; against Webb sys
tem : H.-P., 16 -in . bore ; L.-P., 20 } -in . bore. So
that the difference of expansion is tremendous .
However, I hope to show Mr. Brewer's letter to
that gentleman shortly and obtain his views on the
subject.
In conclusion , may I ask those of your corre
spondents who are Webb enthusiasts to take a trip
to France and observe for themselves what the
D'Glehn compounds are doing. - I remain , yours
JAMES C. CREBBIN .
faithfully ,
Muswell Hill, N.

[The Editor Invites readers to make use of this column for the full
discussion of matters of practical and mutual interest. Letters
may be signed with a dom -de-plume u desired. but the full
sender MUST invariably be attached,
name an address of
though not necessarily intended for publication .)
L. & N.W. R. Compounds .
TO THE EDITOR OF The Model Engineer .
DEAR SIR ,-I have read with interest the various
letters in your paper concerning the L. & N.W.
compound locomotives, and am sorry to see that
some of your correspondents do not judge the
A Model Railway Carriage.
various types according to their merits.
TO THE EDITOR OF The Model Engineer .
At one time I was an ardent enthusiast in favour
of the Webb compound, but when travelling abroad ,
Dear Sir ,—The accompanying photograph I
particularly in France, I repeatedly observed trains
have just taken illustrates a model railway carriage
with seventeen to twenty heavy coaches hauled at
I completed some few months ago.
It is con
remarkable speeds by one locomotive, and almost
structed to a f - in , scale , and the general dimensions
in every case improving upon
time. Thus I came to take a
deeper interest in the subject.
According to theory, Mr.
Webb's
compounds
should
be more powerful than any
of the 4 -coupled types on the
Continent, for they are fitted
with H.-P. cylinders (15 and
16 ins. bore by 24 - in . stroke ),
whereas the latest and most
powerful D'Ghlen compound,
those lately built for
the
Paris -Orleans Railway,
have only H.-P. cylinders of
14 3-16ths- in . bores by 25 $
in . stroke ;
yet the latter
locomotives have been haul
ing loads of 400 tons at
MR. W. E. EMERY'S MODEL RAILWAY CARRIAGE.
high speeds, maintaining from
sixty to seventy miles an hour continuously
are as follows :-Gauge, 35 ins. ; length over-all ,
whenever necessary :
2 ft. 51 ins. ; over-all width , z ins. ; rail level to
Now , have any of Mr. Webb's compounds, with
top of celestory, 103 ins. ; bogie wheels diameter,
300 tons behind the tender, run from Euston to
2 } ins. ; wheel-base, 43 ins. ; total ditto, i ft. 8 }
Crewe at an average speed of sixty miles per hour ?
ins. The over-all length is rather shorter than is
Yet I have personally done the journey from Paris
usual for this type of carriage. This I made pur
to Calais (1851 miles ) in three hours and five
posely so to facilitate turning in a small compass .
minutes (locomotive No. 2,704 ; load behind the
The buffers, wheels , axles, axle -boxes, frames, and
tender , 310 tons; coal consumption , 36 lbs. of
imitation springs are all of wood. - Yours truly,
Ilford .
W. E. EMERY .
briquettes per mile ). During the run no sparks
were distributed along the roofs of the carriages or
deposited upon the clothes of the passengers sitting
Dynamo Design ,
in the carriages. Can one say the sameof any train
TO
THE
EDITOR
OF The Model Engineer.
or run on the L. & N.W. Railway ?
Again , take the Von Borries compounds , which
DEAR SIR,—Referring to “ Humble Student's "
are not exactly like the Webb system , inasmuch as
letter , on page 308 of your issue for the 29th ult. ,
the ratio of expansion of the high and low -pressure
I think I can clear up some of the apparent diffi
cylinders is 3 to 1. These engines are timed to
culties of our querist.
run from Berlin to Leipsig at the rate of fifty miles
If the “ water analogy ” does not explain to him
per hour ; yet the driver must not exceed fifty-six
the behaviour of an electric current in a given
miles an hour at any point. Could the Webb com
circuit, his reasoning with regard to the action of
pounds haul 300 tons under like conditions over a
water in a circuit of pipes is at fault somewhere.
heavy road ? I fear not. So that, you see , the
When the working of water in pipes is properly
passenger , far from being prejudiced, has simply
understood by the student, there is no better method ,
spoken the truth when he states that the D'Glehn
in my opinion , of getting over the knotty problems
and Von Borries compounds are undoubtedly
which often trouble the early student in electrical
work ,
superior to the Webb engines .
a
our correspondent, Mr. Brewer , states that the
I may be wrong, but I do not think there
Vauclain is virtually the Webb system . I am very
case in which the analogy is not applicable. Per
much afraid that Mr. Vauclain is not of the same
haps our querist has not thought of sitting down
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and setting out on paper a system of water pipes
connected to a pump. Let him try it .
Let him , first of all, make a diagram of the
electrical circuit which is troubling him , and then
make a copy of the diagram , but showing pipes in
lieu of the wires, a pump in place of the dynamo,
and with motor's water in place of the consumer's
lamps or electric motors. The pump generates the
current (of water), the pipes convey it, and the
current drives the water motors, returning to the
negative side of the pump, to be used over and over
again . Any kind of circuit, “ three -wire " or
otherwise, may be shown in this manner with very
helpful results.
" Humble Student ” is quite correct in assuming
that the positive pole of a running dynamo has an
“ overabundance of what the negative pole is want
ing badly .”
The difference in tension , or pressure ,
at the two poles is termed the “ P.D." (Potential
Difference). This “ P.D.” varies with the amount

the system of pipes. Perhaps what is troubling
“ Humble Student ” is a supposition that when the
current goes to earth it is lost or wasted ; leaving the
circuit altogether . This is a mistaken notion . All
the current which goes to earth, even by uninten
tional leakages, finds its way to the negative side
of the dynamo. There is not the slightest loss
where the current goes to earth from the negative
part of the circuit ; on the contrary, there is a slight
gain ,by reason of the reduced resistance of the return
conductor. Hence the practice of " earthing ” re
turn mains. The only real loss through leakage to
earth is when the current gets to earth from the
positive " side of the circuit, through bad insula
tion or by accident, in that case escaping before it
has done any work .
The 480- volt generator referred to by “ Humble
Student ” will be connected to the two outers
of the three-wire system , the middle wire not being
connected in any way to this dynamo. Two

-Waler motors

Additional pumps
main

Hole may be made here
without delriment

+

Pump

Position of branch pipe
+

+
the

+ main
DIAGRAM COMPARING THE ACTION OF WATER WITH THAT OF ELECTRICITY . ( Three -wire system .)
of current taken from the dynamo. If too much
current is taken , down go the “ volts," and either
the dynamo has to be driven at a higher speed , or
else another generator started up and switched in ,
in order to keep the “ volts up .
Study the action of a pump under similar circum
stances. We get precisely the same effect. The
less the resistance offered to the passage of the
water (say, by supplying additional water motors
connected
in parallel " ), the less would be the
pressure at the delivery (or “ positive " ) side of
the pump. Thus the pump would require to be
run faster, or assisted by another pump, in order
to keep up the original pressure.
In a three-wire system the current from the
positive main cannot run direct to earth " ; that
is, if all is in working order. The positive current
can only run to earth through anything coupled
between that side and the middle wire (say, for
instance, a motor or lights requiring half the P.D.
of the two “ outers " ).
Apply the “ Water Theory " again ,and seewhether
the water would really run direct to earth ." I do not
think so . The appended diagram may provehelpful.
We may make a hole in the return pipe, which
is analogous to " earthing an electric cable, and
I am of the belief that the water would not leave
the pipe — that it would continue to circulate around

additional generators (or two sets of generators )
each giving 240 volts P.D., will be coupled between
the middle wire and the outer wire on each side,
so that 240 volts P.D. may be had . If only the
480 -volt generator mentioned was in evidence, the
middle wire would be of no use ; only 480 -volt
motors or lamps could be supplied , being connected
across the two 480 -volt mains.
Our querist will certainly get a slight shock if he
touches the negative terminal of a running machine,
though in a lesser degree than from the positive
side. Part of the current will pass through him .
and part through the negative main , from earth
If we fitted a branch pipe to the negative ” or
return pipe of a water circuit, as depicted in
diagram , the current would split up and part of it
pass that way. He makes a “ branch lead ” of
himself when he touches the negative terminal of
a generator which has an “ earthed return ."
If, by an “ earth potential " “ Humble Student "
means a difference of potential between the negative
terminal of a running dynamo and the earth , he
may be sure there is. It is a well-known fact that
there is a fall of potential between any two points
along a live conductor, Thus the current returning
from the negative main (which is “ earthed " ) is
at a higher P.D. at the point where it leaves the
earth than it is at the negative terminal.
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In the 480 volt dynamo connected to the three.
wire system he will receive an equally pleasant
shock from whichever terminal he might feel in
clined to fondle, as neither of the leads from this
machine will be “ earthed .”
The “ outer » nega
tive wire in a three -wire installation cannot
obviously be “ earthed ."
There will be a P.D.
or fall of 240 volts between the positive terminal
and earth , and again between earth and the
negative terminal. He would be subjected to 240
volts pressure in either case. A glance at the
accompanying diagram will show that the " middle "
wire is responsible for the earthing."
As Humble Student " says, there are many
embryo students who, I believe, possess hazy
notions on such subjects as these , and, in my
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There are also two f -in . copper tubes brazed in ,
leading from bottom , where the spirit flame is, to
smokebox, the smokebox being taken off bɔiler
barrel by letting the front-end plate in about į in .
The steam pipe comes through this, with an t-in , tee
piece inside, and branches to each cylinder.
The
cylinders are 7-16th - in . bore by 4 - in . stroke, fitted
with solid pistons ground in . The piston -rods are
screwed into crosshead , which is of steel, and cut
from the solid . The eccentric straps and rods are
whole, and sheaves are fixed between the bearings
and wheels, and have only one flange, the wheels
preventing straps from coming off.
The cab , tender, and bogie frame are made of
sheet steel. The lamp is a simple arrangement,
consisting of a piece of tube, fitted with three
burners, leading under axle into cab , and being
fixed there by a crosspiece of brass soldered on and
two screws from the cab. It is connected to spirit
tank in tender by a piece of rubber tube. The
flow of spirit can be regulated by a cock on the
tank.
I might mention that the engine was made for
strength and simplicity, there being no nuts, etc.,
to work loose ; and although rather slow at steam
ing, on account of the boiler being so thick , it is
very satisfactory on the whole . Hauling the ten

MR. ARTHUR J. Aldis ' SIMPLE MODEL LOCOMOTIVE .
opinion , such readers would derive considerable
benefit by availing themselves of the “ Practical
Letters " column of our cherished weekly .
Hoping myremarksmay prove of use to “ Humble
Student, and with best wishes for the success of
your journal. - Yours faithfully,
Bradford .
F. J. MATSON .

A Simple Mouel Locomotive ,
TO THE EDITOR OF The Model Engineer .
DEAR SIR ,-Herewith is a photograph of a simple
model locomotive made by me last winter for a
friend , and which took me about four months of my
spare time to complete. The boiler is a piece of
solid drawn copper tube 2 } ins. diameter by 6 ins.
long, having flanged ends, which are brazed in .

der with a good load , on a 4 - ft. circular track ,
it will go fast enough to throw itself off (if
allowed to ).— Yours truly,
ARTHUR J. Aldis .

The preparation of artificial rubber is explained
in Dr. Bersch's book on
Cellulose," which has
been translated from theGerman , and has just been
issued by Messrs . Kegan Paul, Trench , Trübner &
Co., Ltd., at 16s. nett.
A New LightHOUSE. - A lighthouse will shortly
be opened on Lennard Island , on the west coast of
Vancouver Island . It is stated that it will be the
most powerful in America , being of 750,000 C.-p.
and visible for twenty -five miles .
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Queries and Replies .
(Attention is especially directed to the first condition given below
and no notice will be taken of Queries not complying with the
directions therein stated . Letters containing Queries must be
marked on the top left-hand corner of the envelope " Query
Department." No other matters but those relating to the Queries
should be enclosed in the same envelope.
Queries on subjects within the scope of this journal are replied to
by post under the following conditions:-(1 ) Queries dealing
with distinct subjects should be written on different slips, 04
one side of the paper only, and the sender's nameMUST be in .
scribed on the back. (2) Queries should be accompanied ,
wherever possible, with fully dimensioned sketches, and corre
spondentsare recommended to keep a copy of their Queries for
reference. (3 ) A stamped addressed envelope (not post-card )
should invariably be enclosed . (4. Queries 'will be answered
as early as possible after receipt, but an interval of a few days
must usually elapse before the Reply can be forwarded . ( 5 )
Correspondents who require an answer inserted in this column
should understand that some weeks must elapse before the
Reply can be published . The insertion of Replies in this column
cannotbe guaranteed. (6 ) All Queries should be addressed to
The Editor , The MODEL ENGINEER , 26—29 , Poppin's Court
Fleet Street, London , E.C.)
The followingare selected from the Queries which have been replied
to recently :
( 12,702] -in . Spark Coil Winding. G. A. (London ) writes :
In your book on " Induction Coils " it says that four bobbins are
required for the sections ; but as I think they will be troublesome
to make and wind separately, how would it do to make one bobbin
and fix the cardboard ends so as to divide it into four spaces ?
Commencing to wind, you would put the starting end of wire out
side the left end disc ; fill that section to requisite height, and when
enough is on cut the wire and put the end through the hole near
edge of next disc ; join that end and the starting end of winding
wire together so as to have the join covered up and above where
the top layer of next section will be ; commence winding till second
space is full, and then repeat the process till the four spaces are
full, finishing end of wire of last section outside the right end disc.
I should like to know if this arrangementwould do, and if there is
to be 4 in . of primary at each end uncovered, as there would be if
the sections are arranged and made the same size and number as
shown in book .
Provided you wind your coils as shown in Fig . 27 in handbook ,
it does not matter in a small coil, whether you have many or few
sections. Your method is practically the same as winding in
four sections, only not so convenient, and would give more trouble
later on if coil had to be taken apart to find a fault. The extra
length of primary you refer to can be fitted into the end discs of
coil similar to Fig . 21, which refers to the 4 -in . coil.
(12,698] Windings for 105 Watt Manchester Dynamo
F. A. V. J. (Southport) writes : I should be obliged if you could let
me know the amountofwire and size to be wound on a Manchester
type dynamo whose dimensions are : diameter of armature, 3 ins.
length of armature, 2 ins. ; output in watts, 105 (100 volts by i'05
amps.) ; laminated cogged drum armature . What amount of No.
36 S.W.G. wire should be wound on the solenoid of a voltmeter to
measure 50 volts ?
( 1) Armature 104 ozs. No. 36 S.W.G .; field- coils, 2 lbs. 5 ozs.
No. 29 S.W.G. (2 ) Depends on many unknown factors. Try
winding the solenoid full, and see that coil does not become hot.
If it does, then either add more wire, or use a thinner gauge - say
No. 38 or 40 .
(12,643] Tubes for X - Rays. E. P. (Plumstead) writes : 1
wish to produce Röntgen rays with a Wimshurst of following size :
Two glass plates 15 ins. diameter, twenty- four sectors each ; length
of spark , 6 to 7 ins. In dry weather like the present I can easily
get a 7-in. spark . Leyden jars, 10 ins. by i in . external, coated
3 ins. high . Is this too much ? I want to know which is the most
suitable tube to procure- focus or bianodal, & c. Also, what length
of spark should the tube be ordered for, and where can I get it ?
Where can I obtain calcium tungstate ? When will the second part
of “ X -Rays " be published ?
You will probably get best results with smaller jars, say } in .
diameter ; try the machine without jars. Regarding tube, this
should be of focus pattern . Your best plan is to write to Messrs.
F. Darton & Co., of St. John Street, Clerkenwell. Tell them
exactly what your machine will do , and ask them to supply a suit
able X -ray tube. Calcium tungstate can be obtained from Messrs.
Townsen & Mercer, Camomile Street, E.C. The second part of
“ X -Rays " will not be ready for some months yet, as the author is
carrying out some specialexperiments for this volume.
[12,672 ] Petrol Tank for Spirit Engine. J. E. W. (New
Brompton ) writes : I have got a motor cycle and cannot get any
petrol from the tank into the feed pipe, so I should be much
obliged if you can tell me the way to do so under the following
conditions. I have given a rough sketch of the tank (not repro
duced). Do you think it possible for the engine to suck the petrol
from the tank without a pipe leading from the bottom hole in the
piece of brass to the bottom of the tank ? I think the engine,
& c., is one of the De Dion Boulton engines without a carburettor.
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Your query is not very clear. You must not suck the liquid
petrol through the admission valve on engine. Only the vapour
is required, hence it is immaterial whether supply tank is above or
below level of gas cock on engine. It should be preferably below .
Petrol evaporates and gives off inflammable vapour at a very low
temperature, and only in the coldest weather does it need to be
warmed slightly bymeansofwarm water around the tank . Shaking
it up has a similar effect to a certain extent.
(12,707) Determining Number of Lamps in Circuit. E. J.
S. (Scud Hill, Gibraltar) writes : Will you kindly answer this query
in figures fully so that I shall be able to work it out in future, thank
ing you for same. A dynamo running at 120 volts showing 130
amps. upon amperemeter, how do I find out how many 16 c.-p.
lamps are in use without having to go round and count them .?
There are same 50 , 32, 16 , and 8 c.-p. lamps in use ; also show in
figures what is the horse-power for the above.
Assuming that a 16 C.-p. lamp takes 31 watts per candle-power ,
or a total of 56 watts per lamp, you have only to multiply the
number of amperes indicated on the ammeter at any given time
by the volts generated and divide by 56 , and the result is the total
number of 16 C.-P. lamps (or their equivalent) in circuit. You
cannot, of course, by this means tell whether the lamps burning
are 15 , 32, or 50 C.-p. ones - only the equivalent can be found . TO
find the horse-power divide the watts generated by the dynamo
by 746.
cally Operated Electric
( 12,705] Magneti
F. C. W.
writes : Could you inform mewhetherBell.
(Leicester)
the instructions
contained in the April 14th , 1904 issue, How to make a Wireless
Electric Bell," mean that it is to work the same as one that is fitted
to the front door of a house were the width of the room and the
wall dividing the next room are taken into consideration . What
I mean is : Is the transmitting arrangement strong enough to send
the current the width of a room in ft. 6 ins. and a dividing wall of
9 ins. to the receiving arrangement ? If not, could you give me
instructions show to make a stronger transmitting arrangement
I have two bobbins off an old electric bell wound with the wire .
Could I use them for the electro -magnet ? They are it-in . each
in length .
The electro -magnet C would have to be very large and powerfu )
to act across a distance of 11 or 12 ft., and a large battery power
would have to be employed with the sending apparatus, and the
magnetised needle would also have to be adjusted very delicately .
You could try the experime and see what distance could be
worked across in this manner .nt
F ( 12,710 ) Batteries and Coils for Ignition Purposes. R.R.
(Inchicore, Dublin ) writes : There are two or three questions con
cerning a 21 h.-p. petrol motor I should like you to answer me.
The motor is two-cylinder, electric ignition , from one induction coil
and one 4-volt battery. (1) About what would be the voltage in
the secondary ? (2) Could you give methe primary and secondary
gauge and quantities of wire, size of core, & c. : (a ) The primary
to be 4 -volt, and secondary sufficient to ignite charge ; (6) The
primary to be 15 -volt, and secondary sufficient to ignite charge.
( 3 ) Probable cost in cases ( a) and (b ).
In case (a ) would four
Leclanché cells do to supply current to the primary , as they would
be used intermittently ?
(1) Several thousand volts, varying with the length of spark
(2) Our handbook , " Induction Coils for Amateurs,” gives all
windings for various sized coils . A t- in . spark coil is suitable for
this purpose. (3 ) And any of our advertisers would give you
prices on application . Leclanché cells are scarcely suitable for
coil work . Special dry cells are made for this work, otherwise
accumulators are used . Leclanchés can only be used with very
small coils.
(12,714 ) Small Dynamo Failure. J. C. (Walsall) writes : I
have made a dynamo from the description given in your handbook ,
" Small Dynamos and Motors." It runs well as a motor, but as a
dynamo it is a failure. The field -magnet and armature (which is
drum type, eight slots), are castings in malleable iron . The field
magnet will not magnetise as soon as the current is switched off .
The source of current is a 4-volt accumulator. Will you kindly
tell me how I can give it the residualmagnetism it should have ?
I have been told that malleable iron will not magnetise .
As far as we can judge from your description , we should say
your fields are not strong enough. Try connecting them up in
parallel shunt. While the current is flowing give the field-magnet
a series of sharp blows with a hammer ; this will help them to
retain some magnetism . Good grey cast- iron is better than
malleable ; wrought iron is, of course, best in your size ofmachine.
See the air gap is not too large. It should be as small as ever
possible.
(12,716 ] 250 - watt Dynamo. E. Y. (Tavistock ) writes : I
am going to make a 250-watt dynamo, Fig. 8, in your book ,
Dynamos and Motors." Will you kindly advise on the following :
(1) I have about 9 lbs. of wire the same as this sample taken off
an old dynamo that I have had given tome. What is the standard
gauge, and would it be suitable to wind field -magnets of new
machine, as I want to use it iſ possible. Kindly state a suitable
wire for armature, and voltage that I may expect to get from it .
2 ) Would it make any difference if ifitted a 3 -in , armature and
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bored magnets out 3 1-16th ins. (3 ) What are the sizes of these
two wires ?
(1) This is No. 20 S.W.G. D.C.C. Wind armature with 1 lb ,
and use 9 lbs. ofNo. 20 (which you have) for field
No. 19 S.W.G.
coils . This would give you about 40 volts and 6 amps. (2) Not
a great deal. You could run a trifle slower then to get the same
voltage. (3) No. I sample is No. 22 (full) S.W.G., No. 2 sample
is No. 24 S.W.G.
(10,945] Dynamo Windings. N. S. M. (Kilmarnock ) writes :
As those of your rea ler;wio have been ma ing the 6 -pole Avery
dynamo described in THE MODEL ENGIVEER about ten months ago
will be nearing the completion of their labours , it will be well to
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Alio substitute pho ;phorbronze, or, at a pinch, gunmetal, for copper
in bars, and hard hammered bru shes for soft ones ; then , using only
twobush's set at 60 or 189 dezs., you may turn on the urrentwith
every chance of success, as four obscure causes of failure will have
been removed when testing as a motor with bichromate batteries
or dry cells. In smallermachines of this type it is often imperative
to adopt the winding (multiple arc) depicted in Fig . 2 , where only
two paths are open to the current instead of six. The correct size
of wire for any given output can be deducted from the winding
tables in the MODEL ENGINEER handbook “ Small Dynamos and
Motors," 6d., except the two on page 48, which will forin a basis
for calculating the size for the series w nding shown in Fig. 3 , which
will give the highest possible voltage for this class of machine.

Orhan

Fig . 2 .

FIG . I.

H

Query 10945

FIG . 3 .

FIG . 4 .
DYNAMO WINDING DIAGRAMS.

draw attention t) a mistake in thc diagram of the winding for
the armature of same, as shown in the excellent drawings pub
lishe 1 by you, and also in the blue prnts (full size, sold by Mr.
Avery. The winding should not be in alternate opposite direc
tions, but all exactly similar, 'as indicated in the annexed dia .
gram (Fig . 1), since the friction of six brushes is considerable , an 1
quite su ficient to eat up the equivalent of 5 watts. When soft
copper is use for commutator segments and bru es, it will be
found advisable to cross -connect the bars in two groups of 3 each .
as shown, with stout, say No. 18, wire, in any convenient way.
in the diagram the connections are shown inside to saveconfusion.

An alternative winding (double multiple) is shown in Fig. 4 . Its
comparative resistance and volt value is, of course, between Figs.
1 and 2 . It is worthy of note that the windings of the 'six field
poles can be grouped in the self-same way as the armature, thus
giving a grand total of sixteen alternatives by merely altering the
connections. In all of the windings the alternate bars should be
eross connected, when only two brushes are required , set, as for
Fig. 1, at60 ° or 180 ° . Of course, I have tried the winding as pub
lished, but the machine refused to budge, but went splendidly
when put right.
In reply to your query , we presume, you refer to the 80 -watt
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The wires are fitted on cement walls which are very damp. Why
should the telephone fail to act ? Is it because the walls are damp
the
or
not. batteries not sufficient ? It will act sometimes and often
Damp is quite possibly the cause of some of your trouble. The
line wire should be well insulated , especially if your battery power
is weak, and good earth return provided. _There should be no
leakage power.
to earth between the two stations. Try the effect of more
battery
( 12,585] Steam Engine and Dynamo. E.W.(London )writes :
Would you mind giving me answers to the following : (1 ) What
size lathe (centre and bed ) would a small steam engine drive (17- in .
bore and 21 -in , stroke) ? Which is the best firm to obtain such a
lathe ? ( 2) What size dynamo would this engine drive (in watts
and co- p .) ? ( 3) What h.-p. should this engine develop ? (4 ) What
size boiler would be necessary to keep steam whilst working at full
load ?
(1 ) 24-in . or 3-in . centre lathe. ( 2) 60 to 100 watts. (3) 1-10th
to 3-16th b.h.-p. (4 ) One with at least 400 sq. ins. of heating
surface. A gas or “ Primus" fired generator, as shown in our issue of
July 23rd, 1903 ; but o ins. diameter by 9 ins. high, with thirty -six
1 -in . tubes , should suffice. For a coal or briquette fired boiler
see our handbook on " Model Boiler Making " (price 7d. post free),
page 31, Fig . 1o . The latter is about half as large as need be.
( 12,694) Engine and Dynamo. H. G. (Birkenhead) writes :
Would an engine it-in . bore by 24-in , stroke going at about 800
revolutions per minute , with 40 lbs. pressure, drive a 60-watt
dynamo by belt, the dynamo to go at about 2,700 revolutions per
minute ?
The engine will develop with a f cut off, and allowing 50 per
cent. total losses, about
**S'40 5 16.01 1
.
4 4
24 33,000 2 16 h.-p
at the dynamo. Allowing a further loss of 33 per cent, in the latter ,
the output should be f of 746 = 93 watts . You should there
fore have no difficulty in getting the engine to do the work ,
so long as the boiler will supply sufficient steam , and so long as the
engine is well built and properly adjusted .
(12,712] Jelly Electrolyte for Accumulators. “ Nemo "
writes : Will you kindly inform me how the " jelly " preparation
ismade for filling accumulators as used for motor bicycles, or where
I can buy samemixed up ? I may mention that I have two or
three cells which I would like to fill with this preparation , as they
would then suit my purpose better .
The information you require will be found in the reply to Query
No. 9,934 , page 573 , December roth , 1993, issue of this journal,
to which please refer. Probably some of our advertisers of elec
trical sundries could supply you with it.
( 12,633 )Model Steamers. H.(L . (Harpenden ) writes : I should
be very much obliged if you will kindly give me information on
the following points : (I) What type and size of boiler would get
the best results out of a marine engine (two double -action oscilllat
ing cylinders, & in . bore and it-in. stroke) ? What would be the
best actual dimensions for a boat fitted with this engine and boiler.
The design I wish to carry out is that of a steam yachtwhose length
is seven times its beam .
(1 ) We can recommend a marine return tute boiler, fired by a
benzoline “ blow -in ” or a paraffin " Vesuvius ' pattern burner.
:

6 -pole dynamo illustrated in The MODEL ENGINEER for December
15th , 1902 . You are quite right as to the armature windings
being incorrectly shown in the illustrations accompanying the
article. The draughtsman's error is so obvious that it was not
thought necessary to publish a revised drawing. Only two blue
prints were sentout before the correction was made in the tracing ,
and you appear to be the possessor of one of them . The criticisms,
as regards material for commutator segments and brushes, show a
rather limited acquaintance with thesematter and youmay accept
the assurance from the makers of the dynamo, who have spent a
great deal of time and money in perfecting the machine, that the
combination of hard copper or brass segments and copper gauze
brushes is most satisfactory and efficient in every way. To cross
connect the armature and use two brushes only would undoubtsdly
spoil the symmetrical appearance of the machine as a model, and
in no way would it conduce to improve theworking .
(12,718] 30 -watt Dynamo Windings. F. B. (Langley)
writes : I should be much obliged if you would answer me the
following queries. I have a small undertype dynamo with three
pole armature ; I have wound the field -magnet with } lb. No. 20
D.C.C., 4 ozs. on each ; armature, 3 ozs. No. 22 D.C.C. ( 1 ) Are the
windings correct ? (2 ) What should be the output ? I want it
to charge accumulators, armature it ins. by it long. When
run at 3,000 I only get a slight current. I have not had a lamp
on it. I have had it connected to a 4 -volt accumulator for three
hours and there was no current at all. The accumulator is in good
order . It runswell as a motor connected as shunt ; the F.M. seem
a'l rigon: t.more wire to the field coils - 4 lb. is not enough .
excite
to Try
putting
For an armature, if by it, you should have on armature about
43 or 4 ozs. No. 20 , and on field coils fully it lbs. No. 21 or 22 .
Output should be about 30 watts --1.3 , 3 amps. 10 volts . Are you
sure you connected up to cells the right way - 1.e., positive to
positive. Try again with fresh windings and see what result
you get.
(12,479) Automatic Switch . H. H. H. (Walton -on - Thames)
writes : (I) Can you inform me where I can find particulars of an
automatic switch for making connection when the dynamo reaches
a given voltage ? There is an instrument of the description I mean
I think - in use on the L. & S.W.R. I understood they light
their carriages from accumulators charged by dynamos which are
driven by the wheels, and it is the instrument for making the
connection of which I want particulars. (2 ) Can you tell me the
makers ? (3 ) If there is a printed description in any magazine
of any such instrument I should be pleased to know .
( 1) In the Transactions of the Junior Engineering Society ,
G.W.R. Mechanics Institution , Swindon , pamphlet No. 39, there
is an account of such a switch with a sketch . It consists of a
centrifugal shaft governor which closes a switch when the dynamo
reaches a certain speed , and , consequently, is giving a certain
voltage ; the price of the volume containing this description is 3s.
(2) Messrs. Stone & Son , Engineers, Deptford , London . The train
lighting system exploited by this firm acts in the way you mention ;
it is known as Preston & Gill's patent.
[12,631) Boiler Queries . J. D. E. (King's Lynn ) writes : I
should be extremely obliged if you would answer me the following
questions through your valuable journal :-I have got 8 ins. of
3-in . diameter, 1-16th in . thick , seamless brass tubing, which I
want to make into a horizontal locomotive type stationary boiler .
(I) Will you give me tensile strength of brass tubing and give
following dimensions accordingly , taking 6 as factor of safety.
(2) Thickness of boiler end casting (machined ). (3) Thickness of
throatplate casting (machined). (4 ) Thickness of backplate
casting (machined). (5 ) Would it be better to have round or flat
saddle to boiler (as in undertype) ? (6 ) Would 6 by ; in . fiue
tubes be enough ? What gauge should they be ? (7) Could you
put some field tubes in top of firebox with advantage ? If so , say
of what proportions. (8) (a) What height should throatplate be,
(6 ) height of firebox ? (9 ) Diameter of chimney . (10 ) Length
from throatplate to backplate. (11) Should I use screws or rivets
and sweat joints with hard tinman's solder ? (12) Where could I
obtain firebox stays, nuts and bolts (as used in undertype) ; also
give thickness required for my model, as I have never scen shape
catalogues ? ( 13) How is fixing of firebox stays done so as to be
steam - tight, as I have not had any experience in boiler making
before ? (14 ) About what size engine would above boiler be
suitable for ?
( 1) About 20,000 lbs. per sq. in. (2) 4 in . (3) 3-32nd in .
(4) 3-32nd in. (5) We do not quite understand. A circular
smokebox is preferable . (6 ) 7-16ths flue tubes may be used at
0-16ths in . pitch . Get as many in as you can without extending
the firebox crown above the centre line of the barrel. (7) Yes ,
use four ; outside diameter 4 in . (8 ) ( a) Depends on circum
stances ; (b) see answer to No. 6. (9 ) } to i in. ( 10 ) Firebox
about 41 ins. (11) You may use either . (12) Write to J.
Mackenzie, 17, Benson Avenue, East Ham , E. (13) Screw in stays
home and then fix lock -nuts and sweat whole of job using a brush
to spread the solder. (14) Two cylinders , 9-16ths in . by it ins.
one cylinder, 1 in . by it ins.
( 12,692] Telephone Circuit Leakage. W.N. (Beckenham )
writes : I should esteem it a favour if you will oblige mewith some
information regarding a telephone fitted up with two dry batteries .

es

5 ch
. in
78" return tubes

Zuery No12633
SECTION OF RETURN TUBE BOILER .
The former should give the least trouble. (2) The boiler may be
about 5 ins. diameter ,with a 2-in , furnace tube and return tubes.
Three water tubes may be fitted to the furnace . The boat should
measure about3 ft.6 ins. to 4 ft. in length ,with a beam of 6 to 7 ins.

October 27, 1904.
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(12,607) Arc Lamp for Lantern Work . W. F. (Liverpool)
writes : I have to work an arc lamp for magic lantern . It is a
portable one connected up to double-pole switch and thenecessary
resistance. When wanted for use it is connected by flexible wire
to a socket attached to mains 230 volts. There are no coils
in the lamp itself, the carbons being adjusted by hand with
wheel and rack arrangement. How is the arc struck ? Should I
bring the points of the two carbons together and then switch on
the current, or should I adjust the carbons about $ in . apart and
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stroke. ( 3) A 5 -lightmeterwould be large enough . (4 ) Supply pipe
of f -in . gas. (5) Ignition could be 3-in. gas piping, and taken from
same or separate meter.
(12,689 ) 2 - In . Coll. G. M. (Manchester) writes : I should be
very much obliged if you would answer me one or two questions
regarding a 2 -in . spark coil. I have partly built it up to the follow
ing dimensions : core, 22 gauge, i in . diameter, 7 ins. long ; two
layers of primary No. 14,6 ) ins. long ; secondary tobe 6 ins. long and
3t ins. diameter , ebonile flanges 1 in . thick by 4 ins.by 4 } ins . What
I want to know is the correct thickness of insulating ebonite tube
between primary and secondary ? Also the inside diameter of
secondary windings to obtain the best results, as I do not think
it wise to wind the No. 36 s.c.c.wire close to the insulating tube ?
I got the handbook “ Induction Coils for Amateurs," but as I
went off " the given sizes am a bit uncertain now .
(1) A tube of } in . thickness will do. (2) Inside of secondary
should just clear the tube, not touch it. See Fig . 21 in handbook .
A slight variation in the sizes given will notmake much difference
in the working of coil.
[ 1 ;550) Electric Light Plant. W. B. (Twickenham ) writes:
I should feel obliged if you could help me w.th regard to myplant.
I have a rt h.-p. gas engine, which r ns a 5-in . lathe, shaping
machine, and dynamo, 250 watt. Now , when I am running my
12607
Query N R
p
lathe, and lights are on they fluctuate according to the cut I happen
i
to take on lathe. I want to know whether (I ) putting accumulators
POSITION OF CARBONS FOR LANTERN WORK.
in series with lamps to housewould doaway with this inconvenience
it does not matter in workshop , as I am used to fluctuations and
they are not so bad that I notice them , but it annoys my people
then switch on ? If the carbons are slightly parted and the current
turned on , will the arc form itself ? If the latter way is the correct
inside. (2 ) If it is practicable to use accumulators, would you
one, what would happen if the carbon points happened to be in
please say how many I should want, and capacity of same, for
contact when the current was turned on ? If you would kindly
50 -volt circuit ? Should like you to give merough sketch of con
give me full particulars of the starting the light in this lamp and
nections.
the adjusting of same so as not to hiss or flame, I should be very
You will not do any good by putting accumulators in series with
much obliged.
the lamps, but you may smooth out the fluctuations by using a
battery of accumulators in parallelwith the dynamo; such a battery
The arcmust be struck after the current is turned on bymaking
must consist of twenty-five working cells with two additional
the carbon points touch for an instant and immediately separating
regulating cells , the size of the cells will depend upon the length of
them to a distance of about 5 in., when the arc will be drawn out
wire you require to draw current from the cells. If you intend to
and flow for a space ofabout three minutes by which timethe points
use them only when the dynamo is running, they can be small,
must be moved slightly nearer to each other to compensate for the
but if you would also use them as a stand by or when dynamo
consumed amount. If the arc is allowed to burn without this
adjustment, it will go out as soon as the distance between the
is not running , they must be proportioned to the output required .
A solution of the difficulty would , of course, be to run the house
points becomes too great. If you allow the carbons to touch first
lights off the cells as a separate circuit. Information on the subject
and then switch on the current, you will probably blow the fuses
of using aceumulators in this way has been given in replies to
in the circuit. It is essential to have a fuse near at hand as with
queries in The MODEL ENGINEER , and we advise you to consult
a hand -feed lamp you may leave the carbons together for too long
back numbers .
a time when striking the arc. The arc will not start unless you
touch the points together for a moment. If the arc hisses the
(12,701] Etching Figures on Feelers. H.W.(Walney) writes:
points are too near together and the arc is not of sufficient length .
Would you oblige me by telling me how to engrave the figures on
If the carbons are inclined and the current is continuous current,
a
of feelers, similar to the figures on rules , notby an engraving
set
the top carbon should be connected to the positive main and the
machine ? I have seen some done, but cannot get to know how
bottom carbon to the negative main ; the point of the top carbon
they
were
done. I think they had been put on by acid.
should be slightly behind the point of the bottom carbon to obtain
Coat the whole of the feeler with wax of some kind - either bees
maximum light.' The knack of striking the arc is soon acquired
wax or paraffin will do — then with a fine point scratch away the
with some practice. The accompanying sketches will help you
wax where the figures have to be formed , and apply the acid (nitric
to understand. If the arc flames it is a sign that too much current
or hydrochloric) to the bare parts - i.e ., the letters and figures
is flowing and more resistance should be used in the circuit.
which have been written on the wax by scratching. If the acid is
strong a few moments will suffice to etch the figures fairly deep
(12,734) Miscellany . E. A. L. (Sedbergh) writes : (1) Where
Then wash in water and finally clean off wax.
would Ibeable to get a book of“ Experiments on Static Electricity ."
Please mention title of book ? (2 ) How big a lathe would a
and I b.h.-p. gas engine drive ? (3) If a dynamo gives a pressure
of 50 volts, will such a dynamo light fifty 50-volt lamps at a pressure
of 50 volts, or will it only light five 10 -volt lamps or one 50-volt
The News of the Trade .
lamp, & c. ? (4) What is a “ dyne " ? (5) Is an induction coil
better than a Wimshurst machine for experimental purposes,
supposing the wheel to be turned for you so that you have your
[ The Editor will be pleased to receive for review under this heading
hands free ? (6 ) Where could I get a book on “ Wireless Tele
samples and particulars of new tools, apparatus, and materials
graphy " (handbook ) ? Please mention title of book . (7) What
for amateur use. It must be understood that these reviews are
is a kilowatt (K.W.) ?
free expressions of Editorial opinion , no payment of any kind
price
,
offices
these
from
”
(1 ) Our handbook “ Static Electricity
being required or accepted. The Editor reserves the right to
7d . post free. (2) A 4 or 5-in. centre back -geared lathe. Depends
criticise or commend according to the merits of the goods sub
upon
Depends
(3)
done.
work
the
of
nature
the
upon
somewhat
mitted , or to abstain from inserting a review in any case where
the current output as well as the voltage of dynamo, and also upon
the goods are not of sufficient interest to his readers.]
the size of the 50 -volt lamps. What candle-power are they ? You
• Reviews distinguished by the asterisk have been based on actual
do not state. (4) The “ dyne " is the unit of force in the centi
Editorial inspection of the goods noticed.
metre-gramme- second system . It is that force which , acting on
one gramme for one second, imparts to it a final velocity of one
* For Designers and Draughtsmen .
centimetre per second . (5 ) Not necessarily . (6 ) We shall be
We have received from Mr. W. J. Brooks, of 33, Fitzroy Street,
publishing one before long. The author is carrying out some
London , W., a sample of his patent flexible curve (pattern A , in
special experiments for same at the present time. See Bottone's
celluloid, 9 ins. long ). These instruments should be found useful
Wireless Telegraphy," price 3s. 3d. post free from this office.
by architects, engineers,yacht designers , and surveyors , for drawing
(7) 1,000 watts.
special curves and shapes,more especially patterns B and C , which
(12,690) Gas Engine for 4 - in . Lathe. S. S. (London )
are more convenient, being stiffer and self-clamping. The latter
writes : Please kindly inform mewhat b.h -p gas engine is required
have blades made of steel strip. The curves are made in lengths
to drive a 4-in centre lathe, using it for full size work generally,
from 4 ins, to 56 ins. Enclosed with flexible curvewas Mr. Brooks'
and taking fairly heavy cuts ? Size of bore and stroke of same ?
Parabola curve, which is sold for is , by post is. Id . This instru
Size of gas meter required ? Also, size of supply pipe from meter
is very accurately cut in transparent celluloid by specially
ment
to engine. Size of supply pipe for ignition tube burner, and how
appliances, and has its axis, focus, and latus rectum en
designed
can I arrange so that the supply for engine and tube burner comes
graved upon it. Apart from the particular purposes for which the
from the samemeter ?
curve is intended, it hasan obvious utility as a set curve for draughts
men , Teachers of mathematics will find it of great use for the
( 1) A 1 b.b.-p. engine would do. (2) Bore and stroke vary in
different makes , but would be approximately 2f-in . bore and soin.
general study of the parabola.
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The Editor's

Page.

FEW weeks ago we notified our readers that
a licence from the Postmaster-General would
be required by anyone using wireless tele
graphy apparatus , whether for purely private and
experimental purposes or not. Since that appeared
we have been asked whether such licences would
be free or subject to a payment of any kind . We
are now able to say, through the courtesy of a
correspondent who has communicated with the
Postmaster -General on this point, that no payment
of any kind is required for experimental installa
tions. The official statement of the Secretary to
theGeneral Post Office on this point runs as follows :
“ I am directed by the Postmaster -General to in
form you that under the Wireless Telegraphy Act
it is provided that licences granted in respect of
installations to be used solely for the purpose of
conducting experiments shall not be subject to any
rent or royalty. " Nothing is said as to whether
any royalty would be charged for installations
regularly used for intercommunication between
private persons at a distance , and we should be glad
to hear from any of our readers who may have raised
this point with the authorities.
*
*
A

We have been asked by several intending com
petitors for the Silver Medal we are offering for the
best “ MODEL ENGINEER ” model locomotive, if we
can see our way to extend the time for receiving
entries. We are anxious to fix a date which will
suit the majority of those engaged on this model,
but at the same time do not wish to keep the
Competition open too long.
Perhaps those
interested in this matter will let us know whether
they feel able to complete their models by the end
of the year, as originally contemplated , or whether
a reasonable extension of time would be a general
convenience .

October 27, 1904 .

“ NEW READER,” (Bristol)—The milling spindle
illustrated on pp . 162–163 of our issue for August
18th , 1904 , would , we think , suit you . See also
the article on p . 56 of July 21st issue. We can
send you a full list of the principal articles in
back numbers on receipt of stamped addressed
envelope. Glad you like THE MODEL ENGINEER
So well.
W. T. S. (Stockton Heath ).— The Tudor Accumula
tor Company, Ltd., 119, Victoria Street, London ,
S.W.
" READER.” — Many thanks for your suggestions.
Without experience we cannot recommend you
to make such a burner . You can fit a tank ,
pump, etc., to a purchased burner with every
See issues of June ist,
assurance of success.
1902, and October ist, 1903. Paraffin will not
do in a benzoline lamp.
S. S. (Woolwich ). --- Please refer to our handbook
' Small Dynamos and Motors," 7d . (post free) ;
50 -watt size will suit your requirements .
A. C. (Sheffield ).- See recent issues of this Journal.
Notices .
The Editor invites correspondence and original contributions og
all amateur mechanical and electrical subjects. Matter intended
for publication should be ciearly written on one side of the paper
only,and should invariably bear the sender's name and address. It
should be distinctly stated , when sending contributions whether
remuneration is expected or not, and al MSS. should be accom
panied by a stamped addressed envelope for return in the event of
rejection. Readers desiring to see the Editor personally can only do
so by making an appointment in advance.
This journal will be sent post free to any address for 138. ner
annum ,payable in advance. "Remittances should bemadeby Postal
Order.
Advertiseinent ratesmay be had on application to the Advertise
ment Manager.
How to ADDRESS LETTERS.
All correspondence relating to the literary portion of the paper,
and il new apparatus and price lists, & c.,for review , to beaddressed
to THE EDITOR , " The Model Engineer," 26-29, Poppin s Court
Fleet Street, London , E.C.
All correspondence relating to advertisements and deposits to be
addressed to THE ADVERTISEMENT MANAGER , " The Model Engi
neer: 26—29. Poppin's Court, Fleet Street, London, E.C.
All subscriptions and correspondence relating to sales of the paper
and books to be addressed to Percival Marshall & Co., 26-29
Poppin's Court, Fleet Street, London , E.C.
Sole Agents for United States. Canada, and Mexico : Spon and
Chamberlain, 123, Liberty Street, New York, U.S.A .. to whom
all subscriptions from these countries should be addressed.

Answers to Correspondents .

Contents

A. M. ( Bewdley ). -For the castings you require try
Stuart Turner, Shiplake, Henley -on - Thames, or
the Ardwick Engineering Company , Manchester.
SPANNER ” (Mallow ).-For the very small span
ners required the most likely people are Bassett
Lowke & Co., Northampton , and Mackenzie , 17,
Benson Avenue, East Ham , London , E.
A. B. F. (Leeds). - You need not harden both lathe
centres, as that in the mandrel revolves with the
work , and so is not subject to wear. The poppet
head centre is the one to harden .
K. C. (Hull).- Full drawings and details of a
vertical multitubular boiler were given in our
issue of August 4th , 1904 .
L. H. (Edinburgh).--Whitney, 117 , City Road ,
London , E.C., usually has a number of second
hand small dynamos in stock , and could probably
supply one to suit your engine.

[ The asterisk (* ) denotes that this subject is illustrated. ]
PAGE
A Model L. & Y.R. Passenger Coach *
385
386
The Society of Model Engineers
Workshop Notes and Notions*
386
The Junior Institution of Engineers*
388
For the Bookshelf
391
Designs for Model Locomotive Regulators*
391
New Fire and Salvage Boat
392
Experiments on Electric Oscillations and
Waves*
393
A Design for a Small Vertical Engine*
395
Model Yacht Architecture *
399
Practical Letters from our Readers* .
401
Queries and Replies*
404
The News of the Trad ?
407
The Editor's Page
408
Answers to Correspondents
408

THE

Model

Electrician .

And
A

JOURNAL

Engineer

OF PRACTICAL MECHANICS AND ELECTRICITY .

EDITED BY PERCIVAL MARSHALL,

VOL . XI,

PUBLISHED
WEEKLY

NOVEMBER 3, 1904.

No. 184.

A

A.I.MECH.E.

Combined

Volt

and

Ampere Meter.

By ALBERT H. SIMMONS.

ΙΙΤΙΙ

COMBINED
& AMPERE METER
Stav Roadung
A.
0.15 casus 35.Orasure
( 3
VOLT

ALEX
FIG . 1.-MR. ALBERT H. SIMMONS' COMBINED VOLT AND
AMPERE METER .

CHE following is a description of my combined
TH volt and ampere meter , shown in the ph
graph above. It is of the well-known Weston
type, having a permanentmagnetand a moving coil.
Themagnet is taken from a Tesla shockingmagneto,

and suits the purpose admirably. The coil is wound
hardened steel pivot
with 40 gauge copper wire.
is secured centrally at each end , and works in jewels .
The current is conveyed by two brass hairsprings ,
· which also control theneedle, which is of aluminium .

.410

Coilt

3

3

6

1.5

12

A

lllllllllllll

As will be seen from the photograph , the zero is in
themiddle , so that it does not matter which terminal
the positive wire is attached to . There are eight
terminals , four for volts and four for amps. The
connections will be seen on referring to Fig . 2 .
The terminals are mounted on polished ebonite,
and the figures punched with figure punches, and
filled in with white. The case is of baywood , dove
tailed and well varnished . Four rubber feet are let
in at the bottom , which prevents jarring when the
instrument is set down . The scale , which is of
equal parts , was drawn first, then the resistances
and shunts calculated to suit, and then altered
after comparison with accurate instruments in the
Queen's College and Technical Schools here. A
good idea of the working parts of this type of
instrument will be obtained by referring to the issues
А
V
Push - switches

6
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Fig . 2. - DIAGRAM OF CONNECTIONS FOR COMBINED
VOLT AND AMPERE METER ,
of June 2nd and September 15th, 1904. I may say
my instrument was well in hand before either of
these articles appeared . If any readers care to have
further details, I will gladly give them .
The Society of Model Engineers ,

(Reports of meetings should be sent to the offices of The MODEL
ENGINEER without delay, and will be inserted in any par
ticular issue if received a clear nine days before its actual
date of publication . ]
London .
FUTURE ARRANGEMENTS . — On Monday evening,
November 7th , a visit has been arranged to the
Robertson Electric Lamp Works, Brook Green ,
Hammersmith , the party meeting outside theworks,
105, Brook Green , at 5 o'clock sharp. The party is
limited to thirty members , and astwenty-three have
already signified their intention of being present,
immediate intimation should be given to the Secre
tary. Nomember who is directly or indirectly con
cerned in the manufacture of electric lamps will be
permitted to join the party. Monday, November

14th : The Annual General Meeting, at which all
members are requested to be present. - HERBERT G.
RIDDLE , Hon . Sec., 37 , Minard Road , Hither Green ,
S.E.
Provincial Societies.
Liverpool. — The first meeting of the winter
session 1904-5 was held on Wednesday, the 5th
ult., at 8 p.m., at The Café, 9, Cable Street, Liver
pool, when Mr. Kirby gave a very able description
of the making of a hand -planing machine, which
he had lately completed with another member of
the S.M.E., Mr. S. Beale . The planing machine was
keenly examined by the members, and Mr. Kirby's
careful explanation and the excellence of the work
caused much interest. At the next meeting, to
be held on November 2nd, at 8 p.m., at the above
address, Mr. Bootle will provide the evening's
entertainment, and it is hoped that all the members
will make a special effort to be present. The Com
mittee will be glad if the members will come pro
vided with information and particulars as to what
they will be able to do in the matter of exhibits,
both for competition and not for competition , at
a conversazione that they ( the Committee) purpose
arranging to take place in December. The Secre
tary will be glad to hear from gentlemen desirous
of becoming members of this Society. - W . S.
MARSHALL, Hon. Secretary, 2, Chatham Road ,
Rock Ferry.
Tyneside . — The members of this Society ex
tend to all local readers a hearty invitation to
attend the meeting at 7 p.m. on Saturday, Novem
This is
ber 5th , at the Rutherford College.
the first meeting of a new session , and affords a
capital opportunity to join the Society . Mr. T. E.
Dann has promised to read a short paper on
“ Small Power Engineering,” and hopes to exhibit
his new Drummond lathe, in addition to the show
ofmodel engines , dynamos, & c ., by other members.
– Thos. BOYD , Hon . Sec ., 128, Dilston Road ,
Newcastle-on -Tyne.

Workshop

Notes

and

Notions.

[Readers are invited to contribute short practical items for this
column, based on their own workshop experience. Accepted
contributions will be paid for on publication , it desired , accord
ing to merit. All matter intended for ths column should be
marked " WORKSHOP on the envelope.]
Notes on Screwdrivers.
By “ SPLIT-PIN ."
The ordinary screwdrivers, as purchased from
shops , are not made the correct shape to give the
best results. Sketch A shows the drive in head of
screw ; the slot in screw is parallel, as it should be .
The usual form of driver being taper, only grips the
screw - slot on the top edges, with the result in screw
ing down it raises a burr on top of screw , especially
if the screw is large or tight in thread ; the tendency
also is for the tapered driver to slip back out of
slot, in any case requiring undue pressure to keep
it in . This is not so noticeable in wood screws, for
the fact that they do not require the pressure to
screw them in . When the top edges of screws have
been mutilated they present a bad appearance in a
finished piece of work, and if countersunk , are
not easily dressed up. Sketch B shows design of
driver to prevent burring. The end is made
parallel, and just deep enough to take full depth of

slot, and then blended off with large radius, as
shown , which , when tempered properly , makes a
very strong tool, and has no tendency to slip back .
Sketch C shows design for a large size driver, to take,
say, } in . to 1 in . screws in diameter. It consists

Rod

A
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Under the bolt head is a piece of iron hooping to
prevent undue wear. It will be noticed that the
nut, which is square, should fit snugly between the
two triangular pieces at the back to prevent it
turning . The piece at the back , by which it is
fastened to the bench, is simply driven into an inch
hole and wedged tightly in the back jaw , the
triangular pieces being fastened by two it-in .
screws. Two wire nails 4 ins. long are driven into
the moving jaw , aud a sliding fit in the back one,
on which pieces of wood are placed to keep the jaws
parallel for different sized pieces of work. When
boring the holes for the bolt and nails I fastened
the two jaws together with a fretwork clamp. A

שישי
SCREWDRIVERS.

D
of a piece of gas tube, slotted at one end to receive
the piece D ; this piece can be cast steel for strength ,
and either a hole drilled through tube and piece,
and riveted , or may be brazed ; tube to be cut to
suitable length , and hole drilled through , and a
piece ofabout 7-16ths in . rod knocked into turn with .

FFF

A Home-made Vice .
By H. H. COPUS.
The vice shown in the illustration was made by
myself about fifteen months ago , and has been in
constant use ever since, so I can safely say it has
been a success . It was made of one piece of oak ,
21 ins. by i in ., and about 2 ft . long ; one bolt and

1 *

2 "

11

Screw

@
Fig . 2. - ELEVATION AND PLAN OF A HOME-MADE
Vice .

friend gave me the piece of oak, and the rest of the
materials I found about home, so it did not cost me
a penny . The photograph ( Fig. 1 ) shows a crank
shaft in the vice for a 11 -in , stroke steam engine.
Handy Inside Calipers.
A pair of inside calipers can be made from a
scrap of sheet steel, spring or tempered steel is the
best, or from an old hacksaw blade. Enlarge or
make a hole in each end which will allow two rods

HANDY INSIDE CALIPERS.
Fig . 1.-.MR. H. H. COPUS' HOME-MADE VICE .
nut which passes through the jaws, and one to
fasten it to my bench, and two 4 -in . wire nails and
a few screws. The jaws are 6 ins. long by 21 ins,
wide,and are fitted with steel plates where they grip ,

fin . in diameter to pass through . The pressure on
the rods caused by the spring will be sufficient to
hold them firm , and they can be adjusted to any
inside diameter and the distance measured while
they are still in place by a rule , or better still, the
rods can have inch -marks filed on them .
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Railway, and visit in the afternoon the great
workshops of Messrs. Siemens & Halske (now
Siemens Schuckert ).
The Berlin Elevated and Underground Electric
Railway was commenced in September, 1896 , the

SUMMER MEETING IN GERMANY.
(BY OUR SPECIAL REPRESENTATIVE . )
(Continueà from page 391.)
ERLIN cannot be truly described as a sad and
Bedecaying town. Oh, no ! My recollections
of that city are very different ; and some
day, when salaries are large or “ my ship comes
home,” I shall go and see Berlin again . It was late
on this evening before dinner was over, and our
party should have turned into bed early in a manner
befitting serious young engineers with a heavy
programme of works visits before them on the
morrow ; but Berlin continues its period of relaxa
tion and enjoyment to — well, it could not have
been much after midnight when I soughtmy hotel,
because I had forgotten the number of my room
and lost the key, and there were several waiters
about to help me to find it, and the streets and
beer halls were all life and bustle then . However ,
the Junior Engineers, instead of turning in early
to bed , looked out on the brilliantly lighted
thoroughfare with its throng of merry people ,
hesitated , and were lost in the gaiety of Berlin . It
was a somewhat humbled party which assembled
itself next morning at breakfast, under the eagle
eye of our chairman , and the stern countenance of

FIG . 18. - BERLIN ELECTRIC RAILWAY. THE INCLINE
BY WHICH THE TRAIN DESCENDS TO THE TUNNEL :
GRADIENT, I IN 32.

Fig . 17. - BERLIN ELECTRIC RAILWAY NEAR
WARSCHAUER BRUCKE TERMINUS.
our vice-chairman ; but we passed the inspection ,
and the secretary , having noted with feelings of re
lief that all were present, despatched us off to the
Potsdamer Platz, where we were to commence an
inspection of the Overhead and Underground

contractors being Messrs. Siemens & Halske, who
undertook to build and equip the line and to work
it for one year . The company which owns the line
is the Electric Elevated and Underground Railway
Company, whose German title is Gesellschaft für
electrische Hoch und Untergrundbahnen in Berlin ;
this company was financed by the Deutsche Bank .
Messrs . Siemens & Halske undertook to pay a
dividend of 4 per cent. to the financiers during the
year of working, and one-quarter of the net earn
ings in excess of that sum .
The length of the railway as at present worked
is seven miles, with three termini ; those of War
schauerstrasse and Knie being at the eastern and
western ends respectively, these two sections uniting
near the centre at the Potsdamer Platz terminus,
connection being made by means of the triangle
junction . Fig . 19 shows the directions of the
trains going and returning between the three
termini, the Potsdamer Platz being only about
1,000 yards from the junction , the last 300 yards
of which is underground. The object of the junc
tion triangle is to avoid cross-over lines ; it is an
ingenious arrangement, and its construction pre
sented some very complicated problems. Fig . 19
gives a general view , and shows the signal box
which controls the passage of the trains ; it is perched
up in the air, and commands a complete view of the

-
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triangle. By reference to the diagram in Fig . 19,
the arrangement of the junction is explained .
Two triangles are interlinked , so that wherever it is
necessary for one line to cross another it passes
either above or below it and thus avoids a con
fusion of the electrical conductor rails, and the risk
of delay and accident, which would be present if
all the lines were at the same level.
The line is constructed to a gauge of 4 ft. 81 ins.,
with Bessemer steel rails 41 ins. high , weighing
52 lbs. per yard . The current is collected from an
insulated steel rail,supported on vulcanite insulators,
by means of brushes fixed in spring holders at the
sides of the bogies. Fig . 21 shows a train standing
on the line. The conductor rails are seen raised
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of four-pole pattern '60 h.-p. each, are fitted direct
to three of the axles on each motor car, and are all
controlled by the one driver ; the maximum speed
of the train is 30 miles per hour, themotors running
at 800 revolutions per minute. The cars are heated
by electric radiators made of iron wire and asbestos,
electric lighting is also used . Carpenter air brakes
aie fitted to the wheels, the pumps being driven by
means of electric motors . Only one conductor
accompanies each train , the opening and closing
of the doors being done by the passengers .
Owing to the use of electric motors and bogies
there is very little oscillation , and the rails are set
vertical, the car wheels having cylindrical tyres in
stead of the usual coned pattern . The lights in the

SUR

DIA

Zeolog. G.
-

Potsa,PI

Warsch: Br.

FIG , 19. - BERLIN ELECTRIC RAILWAY.

Unner Viaduct
Lower Viaduct

TRIANGLE JUNCTION ARRANGED TO Avoid CROSS -OVER LINES.

above the level of the running rails, and the collect
ing brush is faintly indicated at the near end of the
train pressing on the conductor rail ; current
returns through the runring rails, which are
electrically bonded at the joints . Considerable
trouble has been experienced on account of noise
in working the trains, notwithstanding that the
rails have scarfed joints, and many experiments
have been made in the endeavour to mitigate the
nuisance, by mounting the sleepers on substances
which would be likely to deaden the sound ; wooden
and paper wheels have been tried on the cars, but
so far the problem has not been completely solved .
The motor cars each seat thirty -five passengers,
and the trailer cars forty ; the driver stands in his
compartment at the front end of the leading motor
car. The trains consist of from three to four cars,
according to the demands of the traffic . Motors

cars are automatically switched on in the tunnels by
the collector brush , which is lifted to a higher posi
tion owing to the conducting rail being also at a
higher level. The smallest radius used for the curves
of the line is 260 ft. Signalling is on the Siemens'
electric block system by semaphores on the open
track and coloured lamps in the underground
portion . The underground portions of the line are
in shallow subways, which run along the centreof the
streets.
Entering a train at Potsdamer Platz , the Junior
Engineers proceeded to the Warschauer Brücke
terminus to inspect the workshops used for the
maintenance and repair of the rolling stock . These
are of ample size ; the car shed can accommodate
thirty -two cars. The motors are cleaned by blow
ing compressed air through them , this operation
removes the dust and dirt which may have entered
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do all the work and are supplied with continuous
the casing during running. The party then walked
current from a special circuit at 130 volts pressure .
to Schlesisches Thor station , viewing the general
Two operators were engaged, and they handle
external appearance of the railway, and took train
The
sixty trains per hour through the junction .
again to see the power station which supplies the
position of the signals and points is indicated at
railway with electric power, and is situated near
the centre of the line, close to one of
the angles of the Junction Triangle .
The generating plant consists of
three Borsig vertical engines, direct
coupled to large multipolar dynamos,
having a total power of 1,200 h .- p .;
also one 1,800 h.-p. vertical engine by
the Gorbitzer Maschinefabrik , direct
coupled . Continuous current is gener
ated and supplied to the line at a
pressure of 750 volts, which is un
usually high pressure for this class of
The dynamos have heavy
railway.
flywheels , weighing 33 tons each .
Starting is effe ,ted by a 20 h .- p : elec
tric motor, which is automatically cut
out of gear when full speed has been
obtained . Steam is generated by three
water -tube boilers , which are situated
over the engine room on the top floor
of the building, about 49 ft . above
FIG. 20. - BERLIN ELECTRIC RAILWAY. PART OF THE OVERHEAD
street level ; superheaters are used ,
LINE NEAR MANIEN WIENERSTRASSE STATION .
raising the temperature of the steam
The coal consumption of
to 437 ° F.
the switchboard , the system being known as the
Silesian coal is 4 lbs. per kilowatt hour.
Leaving the power -house we proceeded to the
block repeater system , so that the operator knows
Triangle Junction and made an inspection of the
whether his signal is in the required position or not.
signal-box and signalling appliances. All the
We were charmed with the ease and facility with
operations of working the semaphores and points
which the signalmen carried out their duties ; there
are controlled from a switchboard by means of small
was no straining at heavy levers, as in the familiar

Warschauen

Fig . 21. - BERLIN ELECTRIC RAILWAY TRAIN , SHOWING CONDUCTING RAILS AND METHOD OF COLLECTING
THE CURRENT.
handles, which require so little power to move them
that one may say that only the effort of a thumb
and finger is required to raise or lower any sema
phore or move any one of the points .
These
switch handles control small electric motors, which

British railway signal cabin , but a mere touching
There
of neat little levers and contact buttons.
is a service of trains in both directions, at about
three to five minutes interval in the busy hours.
and five to ten minutes during periodsof light traffic.

--
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After inspecting the signalling apparatus we took
trainto the western terminus of Knie , which is close
to Messrs. Siemens' works at Charlottenburg, so
that we were near the location of our visit for the
afternoon and had been practically over the entire
length of the railway .
There aremany interesting details of construction
in connection with this line. At some places it is
carried right through a row of houses, passing com
pletely through one of the buildings, and at one
point it is carried by a lattice girder bridge over
forty - two tracks ofmain lines of the State Railways.
Wherever the situation demanded it, due attention
has been given to artistic design and embellishment.
Finally , the vențure has proved a financial success.
( To be continued.)
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By W. J. TENNANT, A.M.I.Mech.E.
HE following comments deal with the con
TH denser in relation to the last cylinder of
a compound engine ; they will be found
equally applicable to the combination of a con
denser and air-pump with the only cylinder of a
simple or non -compound engine.
The expanded steam
in the low - pressure
cylinder is put just before the end of the
stroke into communication with the condenser ,
chamber in which the major portion of it
is instantly condensed into water, the pressure of
the remainder being simultaneously lowered by
sudden free expansion , so that there is a drop in
the back pressure to an extent dependent upon the
volume of the condenser, and the temperature
within it.
The air -pump withdraws this water, and with it
the residual vapour. Very little work has to be
done upon the water to remove it from the con
denser , but the residual vapour which is at a pres
sure lower than that of the atmosphere has, of
course , to be compressed by the air -pump after it
issues from the condenser before it can be de
livered out through the head -valves of the pump
into the outer atmosphere.
If none of the low -pressure exhausthad its volume
virtually annihilated by conversion into water, but
all of it were merely lowered in pressure by admis
sion to the condenser, no advantage could arise
from the use of the condenser, for although such
lowering of pressure upon the exhaust side of the
low -pressure piston would increase the effectiveness
of the pressure upon the steam side, all the work
obtained through such portion of the lowering as
occurred below the level of atmospheric pressure
would be neutralised , for it would have to be given
out again by the engine to the air -pump, inasmuch
as the latter would have to restore the pressure of
the whole body of exhaust to the level of atmos
pheric pressure in order to get it out of the engine
through the pump head -valves into the air. This
neutralisation of the advantage due to the lowering
of the pressure of exhaust by the action of the con
denser does not occur in practice to anything like
the extent above suggested , because , considering,
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for convenience, the low - pressure exhaust as made
up of two portions, a major portion and a minor
one :-Out of the total volume of steam discharged
per stroke from the low -pressure cylinder the
greater part is condensed into water easily removable ,
and , therefore, demanding no return by the engine
of the benefit resulting from the disappearance of
all back pressure of the larger share of exhaust
steam that disappeared in its formation ; but with
regard to the minor portion forming residue which
is uncondensed , it will be seen from what is stated
above that no benefit accrues to the engine from
the lowering of the pressure of that residue in the
condenser, nor indeed from the lowering of its
pressure during expansion in the engine before it
reaches the condenser, that is to say , as far as any
reduction below atmɔspheric pressure is concerned ,
for to atmospheric pressure this minor portion will
have to be raised once more before it can be got
rid of.
Of course , the lowering of the pressure of that
small proportion of steam which has to be recom
pressed is an unavoidable concomitant of the lower
ing of the pressure, mainly by complete condensa
tion , of the whole exhaust volume of which it forms
a part ; to make the proportion which the uncon
densed residue bears to the total exhaust as small
as is possible the condenser must be kept as cold as
is possible by the circulating-water or by the in
jection -water ; but a point is arrived at when in
crease in the amount of cooling-water passed through
or into the condenser, or increase in the extent of
cooling surface provided in the condenser ceases
to be beneficial because of the countervailing dis
advantage of increased power demanded back
from the engine by the circulating- pump, or its
equivalent, and the increased cost of the apparatus.
Enlargement of the air -pump itself would have the
effect of keeping the pressure in the condenser
down lower than the normal limit ; but no advan
tage would arise from this reduction of the back .
pressure, for although it would increase the power of
the low -pressure piston , the compression of the
vaporous contents of the condenser prior to their
ejection would have to begin at a lower limit than
before, so that the range of compression and the
expenditure of work therein would be just so much
greater than the normal as to neutralise the value
of the extra lowering of the back -pressure against
the low -pressure piston .
The function of the air-pump in a surface con
denser, that is to say a condenser in which the
liquid condensed steam and its vapour are kept
separate from the circulating -water employed to
keep the condenser cool is to afford a non -return
outlet for the condensed water and its vapour, and
to compress the latter up to the level of atmospheric
pressure. A mistaken notion sometimes prevails
to the effect that an increase in the size of the air
pump will so lower the pressure within the con
denser as to more than compensate, by the reduc
tion of back -pressure against the low -pressure
piston , for the extra power expended in operating
the air-pump against the improved vacuum ; but
from what has been said in the preceding paragraphs
it should be clear that reduction of the pressure in
the condenser by enlargement of the air -pump has
no nett value. In fact the employment of an air .
pump except so far as its function in keeping the,
condenser from accumulating condensed water is
concerned , is a disadvantage that is unavoidable ,
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simply because of the practical impossibility of
effecting the condensation so completely that
nothing but water, with no residual steam above it ,
shall result.
In the surface condenser the flow of the vapor into
the air -pump is precisely akin to the flow of steam
from , for example , the intermediate receiver into
the low -pressure cylinder ; there is no “ suction
a word which is responsible for some of the con
fusion of thought attendant upon consideration
of the action of the air-pump. The expansion of
the contents of the condenser having resulted in
the filling of the air -pump barrel, the air -pump
piston , either by travelling over ports in the barrel
or by the closure of valves carried on the piston ,
prevents the return of the contents of the barrel,
and compresses them . As soon as this compression
has raised the pressure of the barrel contents to
that of the atmosphere , a continuation of the move
ment of the piston will discharge those contents
through the head -valves into the outer air .
In the jet condenser the place of the air-pump
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exhaust side of the low -pressure piston and upon
both sides of the air -pump piston will vary in any
particular case , may be ascertained theoretically
by a diagram like that of Fig . 20 , page 496 , vol.
IX , substituting the internal capacity of the con
denser for that of the intermediate receiver, and
lowest - pressure
considering the air -pump as a
cylinder, so far as the under-side of its piston is
concerned , and as a compression cylinder in re
gard to the upper side. Such a diagram , how
ever , will take no account of the expenditure of
power in the circulating -pump, nor will it show
how much of the total exhaust- volume of steam
disappears by conversion into condensed water ;
for this disappearance an allowance will have to be
assumed .

My Milling

Spindle.

By ERNEST Yole .
HE photograph accompanying
this article is taken from a
finished apparatus made from the
designs by Mr. Cook (which appeared
some time ago in the M.E.) with
The main
a few minor alterations.
frame is cast- iron , but instead of the
bearing for worm spindle being cast
on to it, it is a separate casting in
gunmetal, bolted on with two 5-15ths
in . bolts, which makes it much easier
The
to construct in a small lathe.
main spindle with worm wheel is
made to drawings mentioned , with
the exception of being a little larger
between wheel and cutter ; the wheel
is fastened on by fixing a pin in shaft
close against shoulder and a corre
sponding recess filed out of wheel.
It is driven up on the pin by nut at
back , which makes it practicallly im
possble to shift without breaking pin
or wheel. The worm is single - threaded
and worm wheel has twenty teeth ,
which gives a very powerful cut. All
screws are Cut in lathe and case
hardened . The worm and wheel were
purchased from
Henry Milnes, of
Bradford .

MR. ERNEST YOLE'S MILLING SPINDLE.
piston and of the circulating- pump is taken by a
piston or plunger acting to raise and lower the
levelof a body of liquid in the condenser ; upon the
lowering of the level of this liquid , injection -water
enters through a spraying nozzle and mingles with
the entering exhaust steam , condensing the major
portion of it, so that upon a return movement of
the piston or plunger , elevating the water-level,
the residual vapour above the liquid , with the
injection water, and the water resulting from the
condensed steam , are all discharged from the
engine.
Just how much power will be expended in the
air- pump, and just how the pressures upon the

A COMPANY troubled with a too
lenient storekeeper, who would some
times give out supplies without
proper requisitions, put in his place a man
totally deaf, so that written requisitiors became
necessary
A New MOTOR CARRIAGE , An electric motor
carriage has been brought out in Paris. It differs
from the usual construction of machines of its class
in employing slow -speed motors directly connected
to the axles instead of high -speed motors operated
through chains or gearing. The current is supplied
from accumulators, and it is said that there is a
saving of from 20 to 30 per cent. by avoiding the
loss of energy in gear friction . The car is capable
of five speeds, ranging between 41 and 19 miles an
hour.
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and readings taken of the terminal E.M.F. and the
corresponding value of the exciting current. This
curve (see Fig . 34 )>> takes the same shape as the
saturation curve
of the magnetic circuit, to
which it is proportional. The normal voltage of
the machine should lie well up on the knee or bend

of Model

Alternators .

N

N

FIG . 33. - Showing DEMAGNETISING EFFECT OF
LAGGING CURRENT ON ALTERNATOR FIELD SYSTEM .

of the no load " curve, which condition implies
small air gaps and well saturated magnetic circuits .
If the normal voltage lies along the straight part
of the curve, then the pressure drop of the machine
(as it becomes loaded up ) will be relatively large,
and a large increase of excitation will be required
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By “ ZODIAC."
(Continued from page 327.)
(49 ) Demagnetising effect of lagging current.-- In
Fig. 33 the armature coils are shown in the position
in which their reaction on the field is a maximum .
If the power factor is unity — that is to say, if the
current is in phase with the voltage -- then the cur
rent in the armature coils at this instant will be
passing through the zero value, so that it will not
affect the strength of the field . If, however, the
current lags, then there will be a current in the
armature coils , as shown by the dotted arrow ,
and this armature current willexert a demagnetising
effect on the field , as clearly shown in the figure .
On the other hand, if the current is in advance of
the E.M.F.-i.e., “ leads in phase " —then the action
will obviously be reversed , so that a “ leading "
current assists or strengthens the field . Hence the
excitation current of an alternator must be in
creased if the current " lags in phase,” ir order to
strengthen the field , otherwise the terminal E.M.F.
will decrease .
(50 ) Testing Alternatov . - For testing, it is best
to couple up the alternator to a shunt-wound
motor, as by that means a constant speed is obtain
able, provided the E.M.F. at the motor terminals
is kept constant.
The most convenient non
inductive resistance consists of a set of plates
or wires so arranged that they can be lowered
into water (a bucket will do up to i h.-p.), thus
forming an adjustable water resistance. The use of
salt or soda in the water is not advisable , as it is
difficult to keep the load steady if soda or sålt be
used . In the case of a three -phase resistance
there would be three plates or wires arranged at
the corners of a triangle of wood , so that the three
plates could be raised or lowered together. The
two most useful curves to take are the " open cir
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CURVES OF
Fig . 31.— " SHORT CIRCUIT " AND ( 6 No LOAD
SMALL THREE -PHASE ALTERNATOR .
cuit or no load " characteristic , and the “ short
characteristic .
circuit
(51) “ No Load " Curve. — This curve gives the
relation of the open circuit E.M.F. to the exciting
current. The alternator is run at its normal speed ,

Fig . 35. – CONNECTIONS OF THREE
PHASE GENERATOR FOR “ SHORT CIR
TEST.
CUIT

from “ no load ” to “ full load." In fact, an im
spection of the no load curve gives a good deal
of useful information as to the general performance
of the machine.
(52) The “ Short Circuit ” Curve. - In this case

l
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the phases are short -circuited , an ammeter being
placed in one of the phases. The machine is then
run at any convenient speed , and readings taken of
the short-circuit and the corresponding exciting
current. The curve is practically a straight line,
except at high values of the exciting current. The
connections in the case of a three- phase machine
are shown in Fig. 35. The ammetermust, ofcourse ,
have negligible resistance and inductance. If a
separately excited direct current machine be run
at full speed and short-circuited , the current would
rise to such an abnormal value that it would burn
out the armature, provided the machine did not
fly to pieces. In the case of an alternator, how
ever, the short-circuit current varies from two to
five times the normal current. In machines hav
ing one slot per pole per phase the short-circuit
current is about twice the " full load ” current ; in
machines having three or four slots per pole per
phase the short-circuited value raises up to four ,
or even five, times “ full load ” current. On short
circuit the current rises to such a value that the
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when the field current is about o'9 amp. With the
normal field current 2.6 amps., the short circuit
current is about 30 amps., that is to say, three
times the normal full load current per phase.
It will be noted that the machine's normal volt
age (100 volts) per phase is well up the bend of the
no load ” curve.
(To be continued ).
Notes on

Locomotive

Practice .

By CHAS. S. LAKE .

CONTINENTAL LOCOMOTIVES.
( Continued from page 324.)
NOTHER type of express passenger locomotive
A
in use on the Austrian State railways is
illustrated herewith . In common with the
Austrian engines referred to in the last article, this
is a : Gösdorf compound, but it has the 4--6-0

0400
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Fig . 11. - COMPOUND SIX -WHEELED COUPLED BOGIE PASSENGER ENGINE, AUSTRIAN STATE KAILWAYS .
vectorial sum of the ohmic (C by R ) lost volts and
the reactive back volts in the alternator winding
is just equal to theoriginalopen circuit voltage, i.e. “ No load ” voltage per phase = resultant
voltage drop with short circuit current
flowing through winding (per phase).
Short circuit current in amperes =
Field ampere turns per pole
X Y.
Armature ampere turns per pole per phase
Y being a constant for any given line of machines ;
this constant is roughly 0 63 for two -phase, and
04 for three-phase machines.
In case of the machine of which curves are given
in Fig . 34 , the normal voltage is 100 , the corres
ponding field curren at no load being 2.6 amps.
When the machine is run on short circuit the
normal current per phase (10 amps. ) is obtained

wheel arrangement in place of the 4 -coupled wheels
of the other engines. It will be noticed that the
cylinders are placed inside the frames in this design ,
and although the engine presents the appearance
of having double frames , this is not in reality the
case, there being no framing inside the wheels as
usual. The reason for this is, that the low -pressure
cylinder is so large (324 ins.) that it is impossible
to get it between the frames as well as the high
pressure cylinder, unless the present practice is
resorted to .
There are in all about thirty -fiveof these engines ,
and Herr Gölsdorf in a letter to the writer gives a
very favourable account of their performances.
The valve gear is of the “ Heusinger ” type ; 3
modification of the Walschaert gear and the single
eccentric used with each set can be plainly seen
located between the frame and the outside crarik
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diameter by 28 ins. stroke ; coupled wheels, 5 ft .
1of ins. diameter ; steam pressure, 210 lbs. per
sq. in .; heating surface total 2,225 sq . ft.
The design is thoroughly representative of modern .

of the driving pair of wheels. The long cylindrical
barrel above the boiler acts as a steam reservoir ,
and takes the place of the two domes as fitted to
many of the Austrian engines, including the 4-4-0

FIG . 12. - FOUR -COUPLED TEN -WHEELED EXPRESS ENGINE, AUSTRIAN STATE RAILWAYS.

INN

FIG . 13. - AN “ ATLANTIC " TYPE EXPRESS LOCOMOTIVE ON THE PALATINATE RAILWAY OF GERMANY.
Austrian practice, but has recently been superseded
to a great extent by the “ Atlantic " type engines
introduced by Herr Gölsdorf in 1901-1902.
The next illustration shows an Atlantic " type
express locomotive in use on the Palatinate Railway
of Germany. It is one of six built by Messrs.

-

express type already dealt with . The safety valves
are of the “ Coale ” pattern , and are carried at the
rear end of the cylindrical reservoir. The cab is of
a commodious design with a roof ventilating trough .
The principal dimensions are as follows :---Cylinder
(H.-P.), 21 ° ins, diameter ; cylinder (L.-P.), 321 ins,
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Krauss & Co., the well-known Joconotive builders,
ofMunich . The writer believes himself to be correct
A Model Steam
Plant.
in stating that these engines were the first of the
" Atlantic ” type to be introduced on German
By WALTER J. RUSSELL .
railways. The cylinders are placed inside the
frames , and are not and 22 } diameter respectively .
'HE engine, boiler , and pump illustrated by
The bogie frames are placed outside of the engine
TH the accompanying photographs are my first
main frames to allow of the cylinders being placed
attempt at model engineering.
between
well forward partly
the leading bagie
The engine is of the vertical type, having a cylinder
wheels. The engine framing is double, but single
4 - in . bore by 1 -in . stroke, fitted with an ordinary
pattern slide- valve (5-16ths-in . travel) in a steam
bearings are used , and outside cranks avoided .
The coupling-rods act on crank pins in the wheel
chest i in . by it ins. outside measure , held on to
centres and clearance is arranged between the
the cylinder by four small studs and nuts. The
wheels and the outside frames. The boiler is of
slide, the top cylinder cover, the steam - chest cover,
large proportions and has a firebox of the wide
and all the small parts were made from -in . sheet
brass, while the standard and the base were made
type. The latter has the moderate length , how .
ever, of only 5 ft. A grate area of 301 sq. ft. is
from brass castings, for which I made wooden pat
provided , and the boiler together with the firebox
terns ; also the eccentric strap and rod , which are
locomotive type. The eccentric sheave, the shoe,
has 2,058-8 sq. ft. of heating surface. The valve
gear is of the Heusinger-Walschaert type, but it is
the cylinder, the bottom cylinder cover , with
modified to meet special circum
stances introduced by the design
of the crank -axle , which is of
rectangular section at themiddle,
thereby rendering it impractic
able to fit eccentrics in the ordi
nary way. Motion for the ex
pansion links is derived from the
connecting -rods, as is done in
Joy's gear , so largely in use on
home railways.
The coupled
wheels are 6 ft. 6 ins. diameter,
and the bogie wheels 3 ft. it ins.
diameter , whilst the trailing end
of the engine is supported upon
a pair of carrying wheels , also
3 ft. 14 ins. diameter.
The boiler dimensions are as
follows :-Diameter outside larg
est ring, 4 ft . 9 1-16th ins.;
length, 15 ft. 3 1-16th ins.; num
ber of tubes, 259 ; diameter of
tubes, 1 } ins. ; steam pressure,
186 lbs. per sq . in .; centre line
above rail level, 8 ft. i } ins. The
engine weighs 58 } tons, which
is distributed as follows :--On
the bogie, 154 tons ; on each
coupled axle, 15 tons ; and on
the trailing wheels, 13 tons. The
tender runs on six wheels , 3 ft.
Il ins. diameter . It carries 3,530
Fig . 1.—MR. WALTER J. Russell's MODEL STEAM PLANT.
gallons of water and six tons of
coal, and weighs in working order 40 tons. The
stuffing-box and cɔnnecting-rod , were all castings
total weight of engine and tender in working
of brass. The connecting -rod is forked at the
order is thus 981 tons. The smoke- box front and
small end to fit on either side of the shoe, through
which is driven a 3-16ths-in . pin for the connecting
the cab are designed on the wind -cutting principle ,
it will be noted , thus spoiling an otherwise not ill
rod to work on ; the other end is split for the crank
looking design. The engines were introducej for
pin and two k- in . screws hold it together. The
working fast passenger trains averaging 220 to 250
piston-rod is 3-16ths in . diameter, and is screwed
tons weight behind the tender at speeds of from
into the small boss on the shoe. The shaft -bearing
90 to 100 kilometres per hour on the level. They
caps were made from a casting of gunmetal, and
are used on the Berlin - Strasburg trains, and also
have little oil-cups serewed into them .
on the Bingerbruck - Neustadt-Weissenburg section
The shaft was roughed out of a piece of mild
of the through route between Rotterdam and Basle .
steel ( 1 in . by fin ., 6 ins. long , and turned down
The engines were first put in service in 1898 , and
to 5-16ths diameter), with rectangular cranks and
are still employed on their original duty. The
a 3-16th - in . crank pin , all being one piece, and
heavier trains on the same sections are , however ,
is very strong. The guides for the shoe were made
now dealt with by later engines of the type shown
from 1-16th - in . sheet brass , each being made of
in Fig . 12.
two pieces soldered together, and when finished were
each secured to the standard by three small screws.
( To be continued. )
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I bought a small lubricator for the top cylinder
cover and a casting of a flywheel, 5 ins. diameter ,
in . on face. The pulley wheel was turned from
#sheet brass . The steam is supplied through
3-16ths-in . steam pipe, and exhausted through 1 in .
All the steam ports are rectangular throughout.
The engine runs very well under a pressure of
about 15 lbs. per s7. in ., and at a high speed.
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The boiler is fitted with water gauge with three
cocks, pressure gauge , which registers up to 60 lbs.,
and union tap for steam , which I bought ready
finished . The safety -valve, manhole , and drain cock ,
I turned from g -in . brass rod. The lever of the
safety -valve was cut from 1-16th - in , sheet brass .
The firing of the boiler is accomplished with an
ordinary incandescent burner, which gives a very

FIG . 2. - GENERAL ARRANGEMENT OF MODEL STEAM PLANT.
The boiler was built of solid drawn copper tube,
3 } ins. diameter, 81 ins. long, by 1-16th in . thick .
It has an internal firebox of a conical shape, made
from 1-16th -in . sheet copper, and strongly riveted to
gether . It is well surrounded by water, and has three
3 - in . water tubes through it, with an inch flue tube
up themiddle. The tubes were expanded outside,
and soldered. The top was flanged out of 1-16th -in .
sheet copper, which I intended to fit on the inside,
but having flanged it too large I riveted it on to
the outside instead , which does just as well.

good heat, but owing to its height I cannot get it
low enough in the firebox, and so lose a good deal
of its heating power . I am therefore contemplating
the fitting of a Primus burner, which I think will
suit my purpose very much better. The boiler
stands on three small gunmetal legs, riveted to the
bottom and screwed to a wooden base , stained to
match the engine base . The pump is of very simple
design , being worked by an oscillating cylinder,
3 -in . bore, by 1 -in . stroke, which works directly
on the shaft ; on the other end is a - in . throw
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crank for the pump connecting -rod , as the pump
has too long a stroke for an eccentric . The shaft
runs in a pair of A standards, 2 ins. high . On the
shaft, between the standards, is a small flywheel,
31 ins. diameter, to keep even motion . The shaft
was turned from 4- in . brass rod , and is 3-16ths in .
diameter and 2 ins. long .
The tank is a round tin box , 2 ins, high by 41 ins.
diameter, connected with rubber tube to the pump.
The pump itself has a f- in . ram and 4 -in . stroke,
which I bought ready finished , and I may say it
keeps the boiler well supplied with water . The
whole is screwed to a 1-16th -in . brass plate, which
is screwed to a stained wood base to match the
engine and boiler .
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ing the pressure until the whole is quite cold . The
seal can then be removed , and an accurate im
pression will be found. It is upon the surface of
this wax impression that the copper is to be de
posited, and, as every mark will be truly repro
duced , it is important that there should be no im
perfections in the mould . Now , as sealing wax is
an insulator, it is necessary to make it capable of
conducting electricity before it is possible to deposit
copper upon it. To do this , take some finely
powdered black -lead or plumbago (ordinary grate
polish will do ), and dust this upon the surface of
the matrix with a small camel-hair brush , occa
sionally breathing upon the mould to make the
plumbago adhere. The black - lead must be brushed

Electro

-Zinc rod

typing.
By T. E. THORPE and E. BASIL FALKNER , B.A.
LECTROTYPING is the art of reproducing, in
detail, seuls , coins, or med als by means of
E
voltaic electricity. The method about to
be described is extensively used by printers, and
the theory and practice of the process is so simple
that any amateur can rely upon excellent results ,
if he will undertake to carry out the following
directions to the letter. Copies can be made in
either gold , silver, or copper ; but the two first
mentioned are seldom used , owing to the expense
entailed ; on the other hand, the salt of copper
required ( copper sulphate or blue vitriol) is a cheap
commodity, therefore directions will be given for
the reproduction of objects in copper.
The Battery . — The first thing required is a battery
to bring about the decomposition of the copper sul
phate. The best sort for this purpose is a “ Jaurell ”
cell. This consists of an outer vessel of glass or
glazed earthenware (a large salt jar will do admir
ably ), and an inner vessel made of a porous
material. The outer jar, in which the mould of the
seal or medal is suspended , is filled with a saturated
solution of copper sulphate , and the inner porous
pot contains a dilute solution of sulphuric acid in
water ( 1 part of acid to 8 of water). In this inner
vessel a rod or plate of amalgamated zinc is im
mersed , themetal being either fitted with a terminal
screw , or having a hole drilled through it at the top.
Solutions. -The solutions, as mentioned above,
are a saturated solution of copper sulphate and
vitriol and water. To make the copper solution ,
boil sufficient water and add to it as much of the
blue crystals as it will dissolve. It is bestto powder
the crystals in a mortar, in order to make them
dissolve rapidly . By using boiling water complete
saturation is insured , the salt being more soluble
in hot water than in cold . This solution is poured
into the outer vessel. The proportions for the
acid solution have been given above, but it might be
mentioned that, in mixing, the acid must be poured
slowly into the water , and then well stirred with a
glass rod . This solution is used in the inner vessel.
The Mould . — The next thing required is the
mould , and it is best made out of fine sealing wax .
Melt sufficient of the wax on a thick card ,
stirring it until the surface becomes smooth . Then
take the seal, which must be quite clean , breathe
upon it, and firmly press it upon the wax, maintain

Outer jan

Crystals
Mould

Cu Sos Soin

Inner jar

A SIMPLE BATTERY FOR ELECTROTYPING .
into every line of the mould , as the copper will
only be deposited on those parts which are polished .
If the plumbago will not stick , the brush may be
moistened with the least quantity of alcohol, but
cure must be taken that not too much be used , as
alcohol has the property of dissolving sealing -wax ,
and the impression will lose its sharpness of outline.
A length of insulated copper wire, of medium gauge,
is now taken , and the insulation scraped off from
both ends for half an inch . One end of the wire is
gently heated and laid up on the rim of the mould .
The wax melts, and on cooling the wire and the wax
will be found stuck together. A connection must
now be made between the black - leaded surface of
the mould and the wire itself. This can be done
by painting a thin streak, using alcohol and plum
bago , from the end of the wire to the polished sur
face. The other end of the wire is attached to the
zinc by means of the terminal screw , or fastened by
means of a hole bored in the metal. The apparatus
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can now be fixed up. Fill the outer vessel with
the copper sulphate solution , and place within it
the porous pot containing the dilute sulphuric acid .
Then immerse the zinc rod or plate into the porous
pot, and hang the mould_about midway in the
copper sulphate solution . The complete apparatus
is shown in the illustration on page 422.
The reaction which takes place within the cell
is as follows : The sulphate of copper is split up ion
into”
The So ,
free copper and the “ ion ” So ,
acts on the water, and forms sulphuric acid . This
latter attacks the zinc and zinc sulphate is formed .
The free copper follows the course of the current,
and is deposited in minute particles on the surface
of the matrix . In a short time the layer of copper
will become fairly thick , and as the metal is being
continually extracted from the salt, it is obvious
that the strength of the solution of the “ blue
vitriol ” will become gradually less.
To overcome this difficulty , a few crystals of the
sulphate should be placed in a small muslin bag,
and this should be suspended in the outer vessel
while the electric decomposition is in progress.
These crystals keep the solution at saturation
point. In about twenty - four hours the copper on
the mould will be sufficiently thick , and the action
can be stopped .
The sealing -wax can be detached from the film
ofmetal by inserting the small blade of a penknife
between the copper and the wax , and then levering
the two gently apart. If this method fails , boil the
mould in methylated spirit . This will dissolve
the wax , and leave the copper clean .
The film of metal will now be seen to be an exact
copy of the original seal, but as it is rather brittle
and thin , the back of it must be filled with solder .
Moisten the back of the impression with " killed
spirit
(zinc chloride), and with a hot soldering
iron run a few globules ofmolten solder into the back
of the electrotype. When this has set and cooled,
the seal can be finished off with a sharp pair of
scissors and a fine file. To make the whole more
complete, a screw can be soldered on to the back
on to which a handle can be fitted .
If these directions are carried out faithfully ,
copies can be made of coins, seals , medals , etc.,
which are in every way perfect fac -similes of the
original object.

A New FLYING MACHINE. - The first of a series of
experiments to test the powers of Senor Alvares's
aeroplane was made a few days ago from the
grounds of the Welsh Harp, Hendon , under the
direction of Messrs. Spencer Bros., Ltd., of High
bury. The balloon , inflated with 25,000 cubic feet
of coal gas, carried the machine to a height of 3,000
ft., where it was automatically liberated. No per
son ascended, but the flying machine was weighted
to represent one person . At first it made several
plunges dowwards, but afterwards proceeded
steadily in a horizontal direction , the propellers
revolving rapidly. The machine travelled at a high
speed over the country for about a mile, and landed
in an open meadow , where it was at once recovered
intact. The balloon remained aloft for some time,
but eventually descended to earth in the direction
of Willesden .
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Designs for Model Locomotive
Regulators.
(Continued from page 402.)
R. E. FITZGERALD , who has contributed
.to these pages in a variety of ways in the
MR
past, puts forward another modification of
the “ Simple Locomotive ” regulator, which may
be arranged either on the inside or the outside of
the boiler shell (see Figs. 9 and 10 ), and may at
all times (when the boiler is not under steami be
taken out for re-grindling or cleansing. The plug
is kept in place by an oval plate, which presses on
a shoulder, and is regulated to the body of the
regulator by two screws,

hi

November 3 , 1904 .

Fig . 9.-- INSIDE REGULATOR .

&

FIG , 10. - OUTSIDE REGULATOR ,
MR. E. FITZGERALD'S DESIGNS FOR MODEL Loco
MOTIVE REGULATORS
The steam regulator shown in Fig . 11, and de
signed by Mr. Wm . Cole, is hardly suitable for a
small locomotive, but if mide properly should , on
an engineof above, say, 1-in . scale, work admirably .
It is something like both the “ Simple Locomotive
regulator, and that used for the “ Undertype Engine
Design ” (see coloured Plate , January 1st, 1903),
and consists of a main hollow casting (a ), with a
plug (b ) fitted into the outer end of the opening .
This plug has a stuffing -box and a gland (c ). Be
hind , in the cavity formed by the plug the seating
(f) and valve (e) are situated, the latter being
attached to the regulator rod (d ). The piping
arrangements and passages are quite clear by the
drawing (Fig . 11 ). Only one port is provided in the
design by our contributor, but we should suggest
the use of at least three in an engine of any size.
As we have already explained in answer to Query
No. 12,362, on page 262 of our issue of Sept. 15th ,
1904, care will have to be taken in the matter of
-acing the valve and seating , else leakage will occur,
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no matter how much the valves are ground in . We
append a drawing, which shows how we should ad
vise our readers to make Mr. Cole's design . By
this sketch it will be seen that to remove the plug
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removable , and is near to the boiler back plate ;
but, of course, where it is desired to take the steam
from the firebox (as is, perhaps, the best practice
in raised - firebox boilers ) the long perforated regu .
lator tube is no disadvantage if the seating and
valve are made correctly at the commencement.
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Fig . 11.-MR. W. COLE'S DESIGN FOR A MODEL LOCOMOTIVE REGULATOR .
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Fig . 12. - AN ALTERNATIVE to MR. COLE'S DESIGN FOR A MODEL LOCOMOTIVE REGULATOR .
for getting at the valve and seating, and to ensure
a steam -tight joint, wehave provided a head to the

Plate
soldered
To elbow

HANDLE .
To cylinders

Fig . 13.-MR. F. SMITHIES' SIMPLE LOCOMOTIVE
REGULATOR ,
plug. The device is better, in one respect, than the
Undertype " regulator, in that the valve seat is

A simple regulator, which Mr. F.Smithies has used
on someof his earlier engines, consists simply of an
elbow and a union cock (see Fig . 13), both com
mercially obtainable fittings, with a sector plate
and a properly shaped regulator handle , in lieu of
the ordinary cock handle fitted to it. Of course,
this regulator is only suitable for boilers where
the steam
pipe passes down the backplate
outside and either through the flame and flues
to the cylinders or quite outside the boiler
altogether.
CONCLUDED .
A RECORD SPEED . - The Norddeutscher Lloyd
steamer Kaiser Wilhelm II performed a recent
voyage from New York to Plymouth in 5 days
8 hours 20 minutes, thus beating her previous
record of 5 days 10 hours 42 minutes. She main
tained an average speed of 23.2 knots throughout
the voyage, in spite of a rough sea on the greater
part of the journey.
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A Model Searchlight.
By W. LEIGHTON .
OME time ago, having completed a model
torpedo boat destroyer (copied from models
in the United Service Museum ), I wanted to
make a searchlight for the same that would throw a
good beam of light in any direction , lower and ele
vate, and otherwise approach as closely as possible
the real article. Looking round my workshop , I
gathered together the following materials :-one 4 ;
volt H.E. lamp of the loop variety , two terminal
screws, thin sheet brass for cylinder, copper piping ,
and brass tubing for base. Of course the model
will be made to suit particular boats, and doubtless
your readers will be able to improve on the design ;

re
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Front View .
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Side View .

FIG . 1. - A MODEL SEARCHLIGHT.

but I will endeavour to explain how mine was con
structed in a few words.
A cylinder of wood was first made the size re
quired , a thin sheet of brass bent round it, and
soldered for the case. Small blocks of boxwood D
were then shaped to fit the sides , and through the
middle of these , stout pieces of brass wire were
passed for trunnions. Holes were next drilled
exactly in the middle of the sides of the brass
cylinder , so large that when the blocks containing
the trunnions were cemented to the cylinder there
was no chance of contact between cylinder and
trunnion ; otherwise a false circuit would be set up.
The trunnion projects slightly into the cylinder ,
and after placing the lamp in position by means of
the small wooden blocks shown , the wires from the
lamp are soldered to the trunnions. The best
method is to solder the wires to the trunnions be
fore cementing the side blocks inside the cylinder.
A small circle of wood A inside the cylinder was
next turned to fit exactly, and to it fastened a piece
of looking -glass C , exactly the same size , to act as a
reflector ; but a piece of brightly polished metal,
(or even painting the wood with white enamel) will
answer the purpose nearly as well. On the back
of this piece of wood a small brass handle B is
placed to facilitate removing it for cleaning, etc.
(See Fig . 2.)
A piece of magnifying glass is next placed in front
of the cylinder as a lens ; if a piece can be got to fit
exactly ,well and good , but, if not, a smallmagnify
ing glass, like a linen tester, must be fitted to a
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disc of brass or wood that will fit the front of the
cylinder. Plain glass may be used if magnifying
glass cannot be obtained , and the best way to fit it
will be as follows: Cut two pieces of brass wire,
and make them into rings thatwill fit tightly in the
cylinder ; trace a circle (inside diameter of cylinder)
on a piece of cardboard, place the cardboard on
the glass , and with a glass cutter , cut as nearly as
possible round the circle ; break off the odd corners
with the notches provided on the glass cutter , or
the wards of a key ; then get your circle complete
by grinding where required on an ordinary red
brick with plenty of water. Slip one of the brass
wire rings into your cylinder , then your glass , and
then your other ring. To make the stand take a
piece of copper piping, fill it with lead or rosin , and
melt lead out. Shape a piece of wood to guide
you in curving your pipe, then carefully bend pipe
to curve required . Some very clear and concise
articles have appeared in The Model ENGINEER
about bending pipes, and in them will be found all
the information wanted .
With a half-round file make the incision in the
under part of the tube for the wires to come
through . The base may be of wood for the sake
of lightness shaped as shown in Fig . 1. About | in .
from the top bore a hole large enough to admit the
pipe, then another larger hole up the centre to meet
it, for the wires to come down ; or if it is desired
to make the model as complete as possible, make
the base in two sections of brass tube - one a
sliding fit within the other, with projecting pieces
to prevent cylinder going too far , so as to enable
you to depress or elevate the model as required .
On two ordinary brass terminals twist or solder
some flexible wire, but before doing so fix a little
bone washer on the screws of the terminal so as to
insulate it from the tube. When the wires have
been secured to the terminals cover the joint with
a piece of very thin india -rubber tubing, such as is
used for cycle valves. The two wires may now be
threaded down the copper tube into the base, and
pulled tight, the terminals firmly fixed into the
tubes ; if too small, some Prout's Elastic glue will
secure them . To get the cylinder into its carriage,
A
FIG . 2 .
B

B

DETAIL OF
REFLECTOR .

put one trunnion into the terminal as far as it will
go änd this will allow room for the other trunnion
to go in its terminal. Reference to the diagram
(Fig. 1 ) will explain what is meant.
I only hope that I have made myself clear, and
that some MODEL ENGINEER readers will have as
much pleasure in making a similar little model as
I did , as I am sure when made it well repays the
labour expended .
FLASHLIGHT TRAIN SIGNALS.-- The Rio Grande
Railway is about to equip its locomotives with a
system of electric flashlights, which will throw red
beams up into the sky as a warring to adjacent
trains when they are rounding curves and other
points of danger.
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Practical Letters from

rise above the level of the spirit in the tank ), be
cause in my case the wicks are shorter than the
height of the reservoir A , owing to want of room .
B is a tank supported by two pieces ofbrass, soldered
to the sides of the tank A. On the top the dome C
is made out of a pill-box . On the right of this is
a safety valve, which is also used to fill the tank.
D is a pipe which conducts the vaporised spirit to
the burner. There is a tap in it to regulate the
flame. The burner I made out of a brass fitting
which is intended to support curtain rods on
windows.
I cut off the unnecessary part and left only the
brass tube and the round plug it screws on to . I
then bored a hole through this so that the pipe
would just fit tightly in , allowing about a { in , of
the pipe to show inside. I drilled four holes round
the brass tube like a Bunsen burner.
The pipe is bent so that the burner comes quite
close alongside the wick under the boiler .
This
wick is necessary in order to keep the flame alight

our

Readers ,
(The Editor invites readers to make use of this column for the full
discussion of matters of practical and mutual interest. Letters
may be signed with a nom -de-plume if desired, but the full
name and address of the sender MUST invariably be attached ,
though not necessarily intended for publication.]
A Vaporising Spirit Lamp.
To the EĎITOR OF The Model Engineer .
DEAR SIR , —If you consider that the enclosed
sketch of a vaporising spirit lamp I have made
would interest your readers, I should be very glad
if you could find room to insert it. in The MODEL
ENGINEER .
It is not an original idea, I know , a vaporising
spirit lamp, but it has often struck me as curious
that they are notmore often used for heating model
boilers.

D
С

Boiler
-B

G

• Air
A
E
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A
MR, S , M , FORWOOD'S VAPORISING SPIRIT LAMP FOR MODEL STEAMER ,
I have a model steamer, 3 ft. long , 6 ins. beam .
The boiler is of the ordinary saddle type without
tubes, but fitted with a central fue to funnel i in .
diameter. I have had a great deal of trouble to
make a lamp suitable to keep the steam up for any
length of time. My trouble was mostly owing to
want of space between the floor of the boat and the
top of the furnace. The combustion was not com
pleted when the heat came through the funnel, and
a great deal of heat was lost.
The lamp, ofwhich I give a sketch, is very simple
to make, and it drives my model at a good speed
for one hour without stopping. A is a tank cut to
fit the shape of the bow of the vessel, with a brass
tube protruding through the deck for filling ; a tube
Al is soldered in at the bottom with two wicks,
E and F , one just under the boiler and the other
about 2 ins, from the tank A. A tap regulates the
flow of spirit (which is not necessary
the wicks

in case it blows out through a draught or through
there being too much pressure of gas. To start
the lamp, the two wicks should be lighted , and after
about three minutes the spirit in tank B begins to
boil. The vapor coming out at the burner is then
ignited by the wick E. A blue flame then roars
up the funnel and the boiler very soon gets steam
up. - Yours truly,
Hampstead Heath .
S. M. FORWOOD .
[ The use of a vaporising spirit lamp for heating
small boilers is , of course, not in any way new to
model practice ; however, we have a great many
new readers who will be interested in our corre
Further designs
for
spondent's experiences.
vaporising burners are contained in our issues of
February and December ist and 15th , 1900 , in our
sixpenny handbook , “ Model Steamer Machinery ,'
andaga in in the larger manual, “ The Model Loco .
motive ." - ED ., M. E. & E.]
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Loud Speaking Telephones.
TO THE EDITOR OF The Model Engineer .
DEAR SIR , -I was very interested in Mr. Harri
son's letter on loud -speaking telephones , and was
very much surprised to learn that Mr. Edison had
invented a loud -speaker in the early days of the
telephone. I think it would benefit readers of
THE MODEL ENGINEER to have a description of
of the same. - Yours truly ,
D. LOCKHART .
Coatbridge, N.B.

mass of most interesting and suggestive material
and to retard the progress of model engineeting
altogether.
140
I must apologise for so long a letter on a subject
which will, perhaps, have dropped out of mind by
the time this cari appear, hut my reasons will be
I think , sufficiently obvious without further ex
planation .--- Yours truly,
F. E. POWELL.
Auckland ,
New Zealand.

TO THE EDITOR OF Phe Model Engineer .
Dear Sir ,—In reply to Mr. Lockhart's letter ,
Edicon's loud -speaking telephone was described in
one of the earlier editions of " Electricity in the
Service of Man . "
I have not this by me now , and cannot recollect
the details ; but it involved a revolving cylinder of
chalk , and apart from its interesting character was
not a very practicable instrument. - Yours truly ,
Swansea .
H. H. HARRISON .

Queries and Replies .

Errors in Draughtmanship .
TO THE EDITOR OF The Model Engineer.
DEAR SIR ,—I do not often make use of this
valuable section of your journal, but the letter by
“ Okham Splice
in your July 21st issue, can
hardly be ignored by one who has many times
contributed to your pages . Our friend uses such
emphatic language that young readers especially
may be led to believe his dicta are unanswerable ;
as a matter of fact, on most of the points he raises
he is utterly wrong . Mr. Greenly very properly.
points out some special cases where the terms
“ full ” and “ bare are iightly used in mechanical
drawings , and no practical draughtsman could have
difficulty in adding to the list. Personally (and our
Editor is a judge of my right to an opinion ), I think
po two words are more useful when properly em
ployed , and it is the business of a practical man to
know when to use them , and when to give dimensions
of absolute accuracy .
“ Okham Splice " detects an error in a design in
THE MODEL ENGINEER , and deduces from it the
perfectly obvious fact that some of the models
described and illustrated have never beer actually
made ! It never occuried to me, in all my con
nection with the journal, that anyone thought they
all had . Why, Í should like to ask this severe
critic , should model engine designers be on a
different footing from their
real
compeers ?
Just imagine the astonishment of the Editor
of The Engineer if he were told by “ Okham
Splice that an error in the drawing conclusively
proved that Mr. J. Holden's latest locomotive had
never yet beer made in fact ! Our friend is perfectly
right in criticising a design , and is doing good ser
vice in pointing out errors, but if he considers it
necessary for all designs to be copies of things
actually made I deny, quite as emphatically as he
asserts it. The practical man, when confronted
with a new problem , acts upon his previous experi
ence and produces a design which he knows will
give good results . That the resulting new
machine may be found capable of improvement he
does not for a moment doubt, and is generally the
first to admit . To exclude new designs and novel
ideas from these pages, merely because they appear
for the first time on paper , is to deprive us all of a.
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Queries on subjects within the scope of this journal are replied to
by post under the following conditions : ( 1 ) Queries dealing
with distinct subjects should be written on different slips, on
one side of the paper only, and the sender's name MUST be in
scribed on the back. ( 2 ) Queries should be accompanied ,
wherever possible, with fully dimensioned sketches, and corre
spondents are recommended to keep a copy of their Queries for
reference ( 3 ) A stamped addressed envelope (not post-card )
should invariably be enclosed . ( 4 ) Queries will be answered
as early as possible after receipt but an interval of a few days
must usually clapse before the Reply can be forwarded . (5 )
Correspondents who require an answer inserted in this column
should understand that some weeks must elapse before the
Reply can be published . The insertion of Replies in this column
cannot be guaranteed. (6 ) All Queries should be addressed to
The Editor, THE MODEL ENGINEER , 26–39 , Poppin's Court
Fleet Street, London , E.C.)
The following are selected from the Queries which have been replied
to recently:
( 12,727) Storage Battery and Plant. G. W. K. (Elizabeth .
grad , S. Russia ) writes : We have at present an accumulator of
60 cells , 120 volts by 30 amps. by 10 hours, which we charge by a
dynamo supplied for the purpose. ( 1) We have just put down a
80 h.-p. by 220 volts compound wound plant for motor driving,
to charge the accumulators. Will a motor generator be necessary ?
If so , would it not pay to buy some more cells and bring the
accumulator to 220 volts, and can we charge the accumulator at
the same time dr ve our motors ? (2) Is it necessary to use
lightning arresters, and what damage would lightning do to the
plant if it struck any of the overhead bare leads ?
If increasing the size of your battery will not be too great an
expense, we advise you to do that rather than buy motor-genera
tors to transform to a suitable voltage. Allow about 25 per cent.
voltage above that of battery. That is , if generated voltage is
220 your cells should be about 164 volts, or a trifle less. Use
about three cells as regulator cells. Lightning will play all kinds
of
and it iswas
impossible
say how the
itwould
affect leads.
your plant
if games,
the building
struck tothrough
overhead
A
lightning arrester would , if placed in a suitable position , give good
protection .
( 12,609] Apprenticeship . A. R. D. (Manchester ) writes :
As a reader of The Model ENGINEER , I would be very much
obliged if you could give some of your valuable advice in the
pursuance of my profession, i.e., electrical engineering. I am
184 years old , and have had a good general education , proficient in
two languages , and some knowledge of a third . Then I received
a technical training for one year in Manchester , and it years
in Altenburg , Germany, where I took my diploma as eléc
trical engineer. I have spent five months in a fittng shop
in Manchester , one month in a ' turning shop at Altenburg ,
and two months in an electricity works in Denmark as switch
board attendant of electric light installation . I returned to
England in April, 1904 , and then worked as junior draughtsman
in the drawing office of the General Electric Co. here. Now , what
I would like to know is this :-(1) Do you consider that for my
age I am sufficiently far advanced ? ( 2) Would it be best for me
now to finish and servemy timein the shops ? (3) If so , as appren
tice or improver ? (4) Whether in large mechanical engineering
shop in Manchester, or in shipbuilding dockyard ? (5) Iwould like
to go in for marine engineering . Could I witi my present know
ledge and experience get a situation on a steamer as electrician
or assistant engineer ; and , if so, what wage would I be likely to
get ? (6) What wages could I expect as improver or apprentice ?
(7) Which course would you consider best for me to pursue ?
(1) Yes. (2) We advise you to complete your time in the work
shops of some firm . (3) You are too old to go as an apprentice
you must go either as an improver or as a pupil at a high rate of
premium , unless you find an exceptional case ; perhaps your besi
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plan will be to work as an improver and go to more than one firm .
whilst the paraffin does not. We doubt whether it will be worth
( 4) Depends entirely upon the branch of engineering you intend to
your while to convert this lamp to work with oil, and unless you
pursue. If marine, then you should get into a marine engine or
have had some experience in brazing we do not advise you to
shipbuilding works. (5) You have not sufficient practical experi
attempt it. For raw hide strips write to Christopher & Sons, of
ence to obtain an electrician's berth on board ship unless as an
Clerkenwell Road, London, E.C.
assistant, and you require also more practicalknowledge of marine
(12,691) Small Gonerating Plant. S. G. (Wandsworth Com
engineering to obtain an engineer's berth ; wages are low ; write
mon ) writes : (I ) Will you kindly inform me if it is practicable
to some of the shipping firms. (6) About 12s. per week as an
to light five 8 C.-p. lamps with dynamo driven by a water motor ,
improver, or ros. per week as an apprentice . (7) If you intend
worked
from dynamo
an ordinary
tap ? would
(2 ) What
the
to go in for seagoing marine engineering work , get into the repair
motor and
be ? main
(3) What
be power
the lifeshould
of above
shops of one of the large steamship companies or dock repairing
if it was working three hours daily ? 4) Should I require accumu
shops of a firm of marine engineers . If you want to be a sea -going
lators with above ? (5 ) I should be grateful if you could inform
electrician , join the works of a firm of ship -lighting contractors in
ne also where I could purchase same complete, and about what
theNewcastle or Glasgow district. Perhaps you may care for cable
would be the cost, as I do not see water motors advertised in THE
MODEL ENGINEER .
ship work , laying and repairing submarine cables, in which case
the thing to do would be to try and enter the marine departments
(1) Yes, if there is good pressure._ ( 2) Motor should be fully
of such firms as Siemens Bros. & Co., Woolwich , or the Telegraph
h .- p.; dynamo 150 watt size. (3) Depends on many unknown
Construction and Maintenance Co., Woolwich . Messrs . W. H.
factors
; we cannot say definitely. (4 ) Not necessarily , (5) W.H.
Allen & Co., Queen's Engineering Works, Bedford, carry out a
Bailey & Co., Albion Works, Salford , Manchester , could do the
great deal of ship - lighting work, and also make the engines and
water
motor,
and any of our electrical advertisers , such as Thomp
dynamos. They pay special attention to the training of appren.
son , Avery, or Whitneys, or the Universal Electrical Supply Com .
tices, so it may be worth while applying to them . They do not
the dynamo.
supply
could
pany
make the large marine engines for driving the ship .
[ 12,4951 Dimensions of a 440- watt Dynamo. J. W. W.
(12,589] Induction Coll. A. S. W. (Hollinwood) writes : 1
(Wrexham ) writes : Would you kindly give me the dimensions of
have got a good many of the parts
a large sparking coil and I
the pole-pieces of Manchester type dynamo for 55 volts 8 amps ?
want to rewind the secondary so as to get a 6 -in . spark from it.
The armature is a cog ring with ten slots, i in . by ; in . and 5 ins .
The following are particulars of it:-- The core
is bulit up of 3 lbs. of soft iron wire ; it is
If diameter and 12 ins. long ; the primary
consists of three layers of No. 14 d.c.c. wire
(about 3 lbs.). I was thinking ofwinding the
secondary with 8 lbs. of No. 36 s.c.c. wire, but
not being quite certain of the result this will
give I write for your advice , and if there are
any modifications required , please mention
them . (1) Is there any very great advantage
in wiring s.s.c. in preference to s.c.c. wire (in
sulating properties) ? (2) What size of con
denser will be required. (3) How many and
what type of cells will be required to work the
coil ? (4) Is there any advantage in using an
electrolytic interruptor, and what number of
cells would be required for this ?
( 1) Yes, single silk covered wire is decided
ly to be preferred to cotton covered . (2 )
About seventy -five sheets of tinfoil, each
8 ins. by 5 ins ; the condenser must be ad
justed by means of experiment ; make it in
several sections and try more or less until you
TICH
obtain best results. ( 3) Try six bichromate
pattern cells in series, at least of 3 pints
volts
capacity each ; accumulators to give 8
and about 5 amps. would be better. (4) An
electrolytic interruptor requires, at least, 60
Query 12495
volts ; it is not suitable for use with batteries
owing to the large number of cells required .
You will find a great deal of information on
FIELD -MAGNETS OF A MANCHESTER TYPE DYNAMO .
the subject in our sixpenny handbook No. 11,
“ Induction Coils for Amateurs."
(12 695) Regulating Resistance. “ Hydro " writes : have
diameter and 4 ins. wide, and is wound with 5 lbs. No. 17 S.W.G.,
D.C.C. copper wire, The magnet cores are 21 ins. diameter and
a dynamo of 10 volts 5 amps., driven by a water motor. Will you
please sendmeparticulars as to themethod of calculating the length
57 ins. long, wound with 11 lbs.No. 20 S.W.G., cotton - covered wire
and gauge of copper or other wire to be used as an adjustable
51 lbs. on each . The length of spindle is 141 ins. Speed equals
resistance to compensate for variable voltage when switching lamps
1,800 revolutions per minute. What I want to know is the length ,
in or outof the circuit ? Also ,where can I obtain a 10-volt lamp of
width , and thickness of pole -pieces ; also, what size wire , and how
12 C.-p. ?
much of it must I use to get the same output at a lower speed
say , between 800 and 1,000 revolutions per minute ? I shall be
It is not clear to us what you wish to know . If your dynamo
very grateful if you can answer the above questions.
generates 10 volts, and you use 10-volt lamps in parallel, you will
need no resistance in the lamp circuit. On large shunt-wound
We send you a scale drawing, giving the sizes of magnet yokes .
machines a resistance, or rheostat,is placed in circuit with the field
The depth is, of course , to be made the same as the length of
coils of machine, in order that the latter can be run at normal
armature, that is, 4 ins. The yokes are to be made of cast iron .
speed with either heavy or light load . At full load , nearly, if not
As you do not say what is the depth of winding on the cores, we
all, the resistance is taken out, and when toe load decreases re
have had to guess at the space required , but you can easily set the
sistance is again inserted to keep the voltage from rising unduly .
cores more outwards or inwards, if necessary. You cannot get the
Tables otwire resistances are to be found in any electrical pocket
same outputat a reduced speed from any dynamo ; with any given
book, or in January ist , 1901, issue of The MODEL ENGINEER ;
machine the outputwould be reduced in proportion to the speed
also in our handbook “ Small Electric Motors " 7d . post free. A
half the speed, half the output. A new winding is necessary when
few ohms resistance in your field -circuit would probably give you
you alter the speed. If you desire a lower speed ,we advise you to
all the variation you require. . Whitney's, or any other of our
re-wind the armature with No. 19 d.c.c. copper wire, and the fields
advertisers, might supply you with the lamps you want. Write
with No. 22 s.c.c. copper wire, and try how much current you can
and ask them .
get without the machine becoming too hot. Use the same weights
ofwire, as near as possible , as in the presentwinding.
(12,693] Converting Spirit Lamp to Burn Oil. G. H. D.
(Walthamstow ) writes : Would you kindly tellme the best way to
(12,651) Cycle Motor and Carburettor. D. H. (Tunbridge
convert naphtha blow lamp into paraffin ditto ? I am not sure
Wells) writes : I have at hand a petrolmotor, 21-in . bore and 3 -in .
that it is a naphtha lamp, because it has a pump, but it will not
stroke; about what h..p . would this develop ? I have also the
evaporate
any Iprice
only spits
sendslamp,
streamsof
carburettor for same, which consists of a square thin sheet iron
oil
out theparaffin
nozzle, at
which
have; itheated
with and
another
so as
tank , 8 ins. long, 3. ins. wide and 5 ins. deep ; it has a tube in one
to get it hot enough. Would you also tell me of a firm that would
end at the top, which I intended to connect to a mixing chamber
supply strips of raw hide similar to that round belting is made of ? ,
nd throttle of an ordinary surface carburettor ( the same as de
You will have to introduce a vaporiser coil in which to convert
scribed in THE MODEL ENGINEER in the construction of a motor
the paraffin into vapour before it leaves the nipple . Spirit or,
tricycle carburettor). At the same end of tank there is a division
naphtha needs very little heat to vaporise it thence it burns easily ,
3 ins. from it, fixed at the bottom and loose at sides, and a t-in .
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clearance at top, so that petrol is the same level at both sides of
division . Between this division and the supply end of tank there
is a f tube running from outside top of tank to the bottom inside,
perforated at the bottom , so that air is drawn down this tube and
petrol through the bottom and up through petrol before it can
gain admission to engine. Having now given dimensions of car
burettor, my question is - Is this carburettor efficient for supplying
engine to develop its full power ? If not, could you advise me on
the necessary alterations to make it so ? I have got piston fitted
to engine cylinder , but owing to the spring of the piston rings it
takes a considerable amount of power to force the piston up and
down. Will a great part of this resistance cease when engine is
hot, and has done a considerable amount of work ? If not, what
is your advice ? If engine is mounted on a motor bicycle frame,
and geared 5 to 1, how many miles would i amp. from accumu
lator run the ignition of engine ? The pulley wheel of engine is
only fit to cut a belt groove 1-16th in , wide. Is there a V belt in
the market to suit this ? If not, what angle should I cut groove
for a belt circular in section ? Could you also give me the weight
of a bicycle of the full roadster type ?
Your motor of 24-in . bore by 3-in . stroke should , if well finished
in the matter of piston rings and cylinder bore in particular, de
velops about 2 h.-p. at 1,800 revolutions, but the chief factors con
trolling thenumber ofrevolutions per minute are not stated , these
being the ratio of compression and weight and diameter of Ay .
wheels . If the flywheels are on the small side (say 6 or 6 } ins.
diameter), a compression of about six atmospheres would be needed
to give the power, and the speed would probably exceed 2.000 .
A better working condition would be 8 -in . flywheels,
45 atmospheres' compression , and from 1,500 to 1,800 revolu
tions, as although this would not reach quite the same b.h.-P.,
the engine would run much steadier on slow speeds, and be alto .
gether more elastic. Your description of carburettor is rather
obscure, and in the absence of sketches dimensioned we are not
able to advise definitely , but you seem to be on the right principle
for a surface carburettor. If your piston ring friction is very
excessive, it would be best to turn or file away a little from the
thick portion on the inside, maintaining the circle by graduation.
As an alternative connect the engine pulley to some driving power ,
and run it some hours under finest four emery and plenty of
lubricating oil. The same result may be attained on the road ,
but takes longer time, and entails considerable trouble . This
engine, geared 5 to 1 on 26 -in . wheels, should attain a speed of well
over twenty miles on level. Impossible to know what you mean
by how many miles would i amp. run ignition . A 15 amp. hour
accumulator, in perfect order, with other ignition items well
planned, would probably cover 500 to 600 miles ; butwith careless
treatmentmight not go 100. If your V belt is at the same angle
as pulley groove, you need not worry about its not quite burying
itself. If the groove is 7-16ths to 1 in . at top , a 9-16th to f -in .
beltmay be used with advantage. Circular belts are no good . All
depends what you call a full roadster ; but for your type and power
of engine total weight, with 2 ins. by 26 ins . motor cycle tyres,
should come out about 85 lbs.
(12,701)Model Yachts. A.G. S. (Aberdeen ) writes : I wish to
build a model yacht for racing, and I should like it built ofwood ,
in the solid piece, about 3 ft. long, with a wide beam . Could you
kindly send meinformation as to weight of keel,length ofmast, etc.?
Articles on this subject have appeared from time to time and we
advise you to peruse a few before starting on this job . You should
read “ The Construction of Built-up Model Yachts " in August ist,
1901, issue, and August 15th , 1901 ; also “ Fittings for Model
Yachts " in November 15th , 1901, and February 15th , 1902,
from which we think you will get all the information you want.
(12,682] Steam Taunch . E. N. L. (Edinburgh ) writes : I
have been a constant reader of your valuable Journal from Volume
III, and am desirous of building a 35 -ft. steam launch (open type)
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or boat rivets in planking ? (2 ) What dimensions of compound
engines, whether two high -pressure or high- and low -pressure,
condensing -- for running launch at a speed of from eight to ten
knots per hour ? (3 ) Size of boiler and also type -- whether water
tube ormultitubular vertical - to supply above engines ? (4) Kindly
explain the principle of the surface condenser as applied to marine
engines of above type. (5) What fuel should be used -- oil or coai ?
And it oil, what kind would be best for economy and efficiency ?
(6 ) What quantity o oil would require to be carried for a run of
fifty miles at a speed of nine knots an hour ? (7) Also, what
quantity of water would be required for above run with condensing
engines ? (8 ) Would “ Practical Boat Building for Amateurs
be su table as a handboo and guide in the construction of the
above launch ?
(1) Copper nails clenched and rooved . (2) Cylinders, 41 ins. by
8 ins., by 7-in. stroke. (3 ) There are so many patterns available
for use with condensing engine. We should advise a vertical
boiler having about 100 sq. ft. of heating surface. (4 ) Look up
some text book , such as Jamieson's “ Advanced Steam and Steam
Engine." Use an outside condenser ; two i-in. pipes alongside the
keel. (5 ) Welsh coal or “ Union " briquettes. (6) Oil, at the
present price , is out of the question, we think . (7) See No. 4.
( 8) Yes. Also see “ How to Build a Motor Launch," price 5s. nett
(12,687] Model Vertical Boiler . J. H. (Netherfield ) writes :
will you kindly give me an answer to the following questions in
the next issue of The MODEL ENGINEER ? My engine is it -in . by
24-in . stroke . The friction is small ; one can tum the engine very
easily by putting the finger on a spoke of the wheel, and I want a
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for cruising on the Clyde and West Coast, and should feelgreatly
obliged by your answering by post the following questions, viz. :
( 1) In the construction of the launch ,should I use brass screw nails

Query Ne 12687

SECTION THROUGH A Model VerTICAL BOILER .
boiler to correspond with the engine. Do you think I ought to get
piece of 6-in. diameter seamless tube , with internal firebox , with
about half-a-dozen -in . tubes ; or do you think I could make a
more suitable boiler by getting the plates from Mr. T. Goodhand
to make a 9 by 18 centre flue boiler ? What size fittings should I
get to correspond with the boiler you recommend me to make ?
I want the engine to run at about the speed of a sewing machine,
though it is not intended to drive anything.
You will get better results if you use a multitubular boiler. You
can get a piece of 6 -in . tube, and by fitting a bottom tube plate of
cast gunmetal, as shown in the sketch, the upper end and smoke
box crown being of the ordinary pattern , you will have a simple
yet powerful boiler. The endsshould be 5-32nds in. thick (finished ),
and the shell at least No. 14 S.W. sauge. You can use three
“ Primus " burners, or , better still, a " gas ring." Fit at least
fifteen or twenty flue tubes, and use a superheater in the smokebox .
Probably the prize design ofverticalboiler in our issue of June and ,
1904, would suit you. However, it is larger than you require,
if you do not intend to load the engine continuously during its
running . Fit a water gauge with a t- in . glass and a 5-16ths in .
safety valve.
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***112,492] Four- pole Dynamo Winding's."
F. (Beccles)
writes : These drawings (not reproduced ) are G.ofJ.an unwound
dynamo I have justbought. Could you tell mewhat wire to wind
this with , how many layers I should want on the field -magnet and
he armature, and how to connect the wires up ? I want to wind
it to give 12 volts, if possible, and am not particular what ampere
age. How many revolutions a minute would this want ?
This machine is a motor of special design, and was made by a
Leeds firm of electrical engineers who are not now in existence.
It will work very well as a battery motor, but it is not of suitable
design for a dynamo, and we doubt if you will be able to get any
current out of it. Wind the armature with No. 28 s.s.c. copper
wire, filling up the winding spaces levelwith the iron ends ; if you
intend to try the machine as a dynamo, wind the field -magnet
FOUR -POLE Dy .
NAMO WINDINGS.
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FIG . I.

FIG . 2 .

about į lb. on each coil, and connect
with No. 22 s.c.c. copper wire,
in shunt to the brushes. This field -winding would also enable
themachine to be worked as a motor from a battery giving about
6 volts 2 amps. A better motor winding would , however, be No.
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FIG . 3. - FOUR -POLE DYNAMO WINDINGS.
19 gauge d.c.c. copper wire for the field coils, connected in series
to the brushes ; a battery giving 8 or 10 volts could then be used
to drive it. We give you diagrams of direction of windings and
connections. The coils must be cross-connected to opposite bars
as shown by the dotted lines inside the commutator ; these connec
tions must be insulated from one another . The armature will
take about an ounce ofwire for each coil. The armature has been
shown circular in the sketch for convenience. The direction of
winding is the same for each coil. When the machine is running
each set of coils is cut out in turn as it reaches the poles .
(12,587] Piston Rings for Gas Engine ; Jointing Lathe
Band ; Speed of Circular Saws. B. y . C. (Liskeard) writes :
Would you kindly answer the following questions ? (I) What
should be the speed of a 3- in . circular saw for brass, wrought iron
and steel respectively ? Should it be the same as that require in
turning 3 -in . stuff ? Also the speed of a 4- in . circular saw for
wood ? (2 ) Is there any book (or books) you can recommend on
the practice and construction of wireless telegraphy apparatus?
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( 3) For a small gas engine (1f-in . bore, water-jacketed) would you
recommend piston rings, or asbestos packing ? Could I make
satisfactory rings from iron piping ? (4 ) Is there any other method
of driving a small lathe than by gut ? If not, what is the best
method of joining ? I find hooks and eyes come off, as the gut is
only 1-16th in . (larger gut will not fit on the pulley), and I usually
make a knot, but I find even this soon get sworn out. Other
knots comeundone immediately. (5 ) What is the formula for cal
culating the best number of revolutions, the diameter, and the
angle of the blades of a fan , given the best number of revolutions
and horse-power of a small motor which is to drive it ? The fan
is to be driven by a belt from a water motor.
(1) Speed of 3 -in , diameter circular saw can be about 200 revo
lutions per minute for brass , and about 100 revolutions per minute
for wrought iron and steel. The speed can be much higher than
for turning. Speed of a 4 -in .diameter circular saw for cutting wood
can be practically as high as you can make it - 3,000 revolutions
per minute at least. (2 ) We shall very shortly have ready a hand
book on wireless telegraphy. Meanwhile, either of the following
may suit you : “ Wireless Telegraphy and Hertzian Waves ," by
Bottone, price 3s. " A History of Wireless Telegraphy," by
Fa'vie, price 6s . (this is an advanced book). ( 3) We think you
will be able to get the piston to work well without rings at all by
making it a very good fit in the cylinder ; if not, use three cast iron
rings. Iron piping, if of wrought iron , would not be suitable .
(4 ) Screw the hook and eye on to the gut, so that the ends project
through ; then pass a hot iron wire into the loop of the hook and
eye, so as to burn the projecting end of the gut into a little ball,
and thus burr it over. Try this plan ; if it does not succeed
try a leather belt, hooked at the ends with a steel wire link .
( 5) You do not say what kind of fan you are using and the work it
will have to do. If you will let us know these particulars, wemay
be able to help you ; but a formula is not likely to be ofmuch use
with a small fan . So much depends upon the work the fan is put
to do and the way in which it is used , that you will be wise to rely
upon experiment to find out the best proportions.
(12,723] roo -watt Motor Windings. W.L.P.(Southampton )
writes : Will you kindly answer the enclosed queries. I have a
motor like the enclosed sketch (notreproduced ) ; I want it to drive
a light car by bevelwheels and it is not powerfulenough. I want
to rewind it to get as much power out ofit as I can . Would you
please give me the windings and the current required to drive
motor about two or three hours ? The fields are wound with No.
18 wire and connected in series, the armature — which is tripolar
If ins. diameter , it ins. long, is wound with No. 24 wire (I do not
know the quantities); the brushes are brass rod in brass tube with
springs and are opposite. I have a 4 -volt accumulator ,which drives
it from two to three hours without any load .. ( 2) How can I
reverse the motor before the current enters the rails (central rail
carrying positive current) ? I have tried this switch but it will
not work (sketch not reproduced ) .
(1) The windings of your motor are all right but you need more
than 4 volts pressure to drive it properly . Use an 8 or 10 volt
accumulator and you will get more power ; otherwise rewind
armature with No. 21 S.W.G. wire and use the same field winding .
( 2) The switch shown in April 16th , 1903 issue, page 381, can be
used for reversing motor, but must bemounted on the, or with ,
the motor. Reversing the direction of flow in the third rail will,
of course, not affect the direction of rotation of motor.
(12,730] Dynamo Castings Partly Machined . L. H. A.
(Largan) writes : I wish to build a small dynamo, and would feel
obliged if you would inform meif one of the Kapp type-- as adver
tised by the British Modelling Co.- would be suitable to start on :
also if there ismuch machinework to be done to the partly finished
sets of castings which are occasonally offered by same Company.
This ismy first attempt at this line of work.
Yes ; they would do any machining you required to be done,
such as boring out armature tunnel, and turning up arınature, & c.
Let them know what you want and no doubt they will quote you a
price for same.
(12,732] Oil Machine Motor Manufacturers. P. W. T.
(Wisbech )writes : Will you please give me the address of themakers
of the Hillier paraffin launch motors ?
H. W. Hillier. Oil Marine Motor Specialist, Romsey, near
Southampton .
{12,612] Model Compound Condensing Engine. W. S.
( Birmingham )writes : I shall be obliged by replies to the following
questions respecting a model compound condensing marine engine,
with cylinders it- in . by 2 -in . by it-in . stroke. (1 ) Size of steam
and exhaust ports ? (2) Distance between ports ? (3) Best cut- fi
tor : high speed ? (4 ) Size of condenser, and size and number
of tubes , the condenser being fixed at back of engine, supporting
the columns for cylinders as sketch ? (5 ) Size of air -pump ?
(6 ) Size of circulating pump ?
F1) High-pressure, 9-16ths in . by * in . and 1 in. exhaust ports ;
low -pressure, i in . by | in , and } in. exhaust ports. ( 2) Port bars,
in . wide. (3) About60 to 75 per cent. in the H.P.C., and 75 per
cent. to 80 per cent, in the L.P.C. (4) About 20 to 40 sq . ins .
of cooling surface . Tubes about 3-16ths in . outside diameter.
About twenty will be required if ey are 2 to 4 ins. long. (5 ) Air
pump (single -acting) in , or 9-16ths in. in diameter. (6 ) Cir .
culating pump should throw at least 40 cubic ins, of water per
minute ; reckon on 60 per cent, efficiency.

-
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locomotive, which is one of Messrs. Bassett-Lowke's specialities,
and a two pageindex . Among the new lines listed are several new
pattern vertical steam engines and boilers, the new model steam
crane which will herewith reproduce an illustration, fresh designs
in model motor cars, wireless telegraphy outfits, automatie
model gunboats , model Thames houseboats, steam and
clockwork locomotives, several of the previously listed loco
motives in other gauges, motors, dynamos, and new type
of model steam launch engine. In boiler and engine fittings
a number of improvements may be noticed - viz., needle
valves for model steam boiler spirit lamps ( locomotive, stationary ,
or marine), a very conveniently designed blower cock , horizontal
hand force and vertical donkey pumps, model Roscoe displace
ment lubricators, boiler mountings, and a new three-way cock . In
the railway section , the addition of the model standard goods
wagon for 3t-in . gauge is to be welcomed , also the new pattern
girder bridges and the high -class bogie carriages to go with the
Midland or Great Western 31-in . gauge locomotives. Fery
handsome and proportionate bogies for these carriages are illus
trated separately . We also see that a very good range of
locomotive wheels are obtainable in excellent soft iron or in gun
metal, from f-in . to 2-in. scale , for different types of engine.
Mention must also be made of several new lines, stamped
brass letters and numerals for attaching to models , coal
briquettes, flexible met llic tubing, brass taps and fittings for
automotor ork , and also of a considerable reduc ion in the
price of Scha er nnd Budenburg pressure gauges. As it would
be impossible for us even to give the names of all the things
listed, we must refer our readers to the catalogue itself , and we
can heartily recommend model engineers in general to send 7d.
in stamps to Messrs. W. J.Bassett-Lowke at the above address and
secure a copy without delay.
8. Holmes & Co., Albion Works, Manchester Road , Brad
ford. – From this firm we have received an illustrated catalogue
giving prices and particulars of machines and tools for amateur
engineers. In it we notice their well-known bench , treadle and
screw -cutting lathes are specified , also twist drill grinders, hand
planers, bench milling machines , and drillers ; slide-rests complete,
or castings, foot motors for lathes , bench vices and anvils ,
sets of stocks, taps an . dies, drills , chucks, and their new Tip Top
Tool Set. Castings are supplied of all their lathes. The list ,
besides containing a number ofdetachable order forms, has forty:
eight pages, and includes a screw -cutting supplement, and
will be sent to readers of this journal post free for six penny
stamps.

The News of the Trade.
(The Editor will be pleased to receive for review under this heading
samples and particulars of new tools, apparatus, and materiais
for amateur use. It must be understood that these reviews are
free expressions of Editorial opinion , no payment of any kind
being required or accepted . The Editor reserves the right to
criticise or commend according to the merits of the goods sub
mitted , or to abstain from inserting a review in any case where
the goods are not of sufficient interest to his readers. ]
• Reviews distinguished by the asterisk have been based on actual
Editorial inspection of the goods noticed .
Patent Screw Clamp with Ball and Socket Grip .
In view of the difficulty often experienced in clamping together
such work as shown in the accompanying illustration , Mr. Stian

MR STIAN
BACKER's New

PATENT SCREW
CLAMP WITH BALL

AND
SOCKET GRIP.

Backer, 48, Lancaster Road, Notting Hill, W., has recently
placed upon the market a ball-seated clamp as shown herewith .
The clamp allows the work to be firmly secured even when the
surfaces to which the clamp is to be
applied are not parallel. There is no
slipping of the clamp, nor side
straining of the clamp screw . Mr.
Stian Backer issues a leaflet, giving
prices and particulars,which will be
forwarded to any address upon re
ceipt of a stamp to cover postage.
Competition Result.
In connection with the recent com
petition detailed in our advertisement
columns, Messrs. S. Holmes & Co.,
Bradford, write us as follows :
“ After a careful perúsal of the ideas
submitted in our recent competition ,
we have decided that the best is that
of F. A. Jenkins, Esq., 4, Eastbourne
Terrace , Leamington Spa. We are
writing this gentleman to this effect,
and might say that the competition
has been a success, and that the
number of clever and original ideas
sent to us, reflect great credit on
your numerous readers."
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New Catalogues
and Lists .
W. J. Bassett -Lowke & Co..
Central Engine Works, Kingswell
Street, Northampton . - In issuing the
new season's catalogue the above
firm of model engineers have reverted
to their original practice of listing
their goods in one instead of two
books, and have succeeded in pro
ducing one of the most comprehen
sive lists yet offered to our readers.
The catalo ue is very well printed ,
comprises some 250 pages and has
an embossed cover, a coloured
frontispiece of the model Midland
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W. J.' BASSETT - LOWKE & Co.'s New MODEL STEAM CRANE .
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Page.

ROBABLY most of our readers have at some
PROBA
time or another seen references in both the
general and the technical press to a proposed
substitution of the metric system of weights and
measures for the English system at present in
ordinary use. This subject has been freely dis
cussed for many years past, and recently the flow
of public opinion seems to have been tending in the
direction of favouring the pioposed change. Cer
tainly somevery able arguments have been advanced
in support of the metric system , and so far as
scientific apparatus and scientific literature are
concerned the use of the Continental standards has
made very great headway in this countıy . Many
people are so convinced of the advantages of the
metric system as to advocate its compulsory
adoption for all purposes. Such a change would ,
however, entail some very serious consequences,
and in a pamphlet recently issued by the British
Weights and Measures Association , 25, Victoria
Street, Londor, S.W., the case for the opposition
is very forcibly stated . So far as manufactuiing
engineers are concerned thenecessary reorganisation
of plant and methods would involve a very heavy
outlay and in this connection the followin . opinions
of leading firms are decidedly impressive : - Mi.
Tannett-Walker , of Messrs. Tannett-Walker & Co.,
hydraulic engineers, Leeds, says that on a very low
estimate it would cost his firm £ 10 to £ 15 per man
employed to introduce the metre measures. Dr.
Coleman Sellers , of the firm of Messrs . Wm . Sellers
and Co., machine makers, of Philadelphia , puts the
cost to his firm at $200 (£40) per man employed .
Mr. McFarland , Vice -President of the Westing
house Electric and Marufacturing Co., estimat it
would cost their Pittsbug works alone $650,000
£ (130,000 ) to make the change. According to cal
culations made on behalf of the Franklin Institute ,
than which it is claimed there is no higher scientific
authority in the United States, in a well regulated
machine shop, thoroughly prepared foi doing mis
cellaneous work , employing 250 workmen , the cost
of a new outfit adapted to metric measures would
be $ 150 (£ 30 ) to $600 (£ 120 ) per man . A low
estimate of the cost of the change to Biitish
Engineers would be £ 100,000,000 ; whilst Mr.
Towne, of the Yale and Towne Manufacturing Co.,
of America , says $ 1,000,000,000 (£ 200,000,000 )
would not pay American manufacturers for the
cost of the change. These figures may induce our
readers to consider how far the change would
affect them either in their business or in their
private workshops, and such consideration may.
perhaps, influence the opinions they have hitherto
held on the desirability or otherwise of the proposed
change. The other arguments advanced in the
pamphlet referred to are put forward
a very
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forcible fashion and we can heartily commend a
perusal of its pages to all who are interested in the
pro ard con of the metric system .
*
The prizes we recently offered for the best sugges
tions for new technical books have resulted in a
very large number of entries, so numerous in fact
as to entail a good deal more consideration in
making the awards than we anticpated . We hope
to announce the results in our next issue, but may
say in advance that many of the suggestions appear
to be made as the result of imperfect knowledge on
the part of the senders as to the range of techrical
literature already available . For the information of
those concerned , however, we propose to give a list
of published books which fill many of the wants
expressed

Notices .

The Editor invites correspondence and original contributions on
all amateur mechanical and electrical subjects. Matter intended
for publication should be clearly written on one side of the paper
only, and should invariably bear the sender's nameand address It
should be distinctly stated, when sending contributions, whether
remuneration is expected or not , and all MSS. should be accom
panied by a stamped addressed envelope for return in the event of
rejection . Readers desiring to see the Editor personally can only do
so by making an appointment in advance.
This journal will be sent post free to any address for 135. per
annum ,payable in advance. Remittances should be made by Postal
Order.
Advertisement ratesmay be had on application to the Advertise
ment Manager.
HOW TO ADDRESS LETTERS.
All correspondence relating to the literary portion of the paper,
and all new apparatus and price lists, & c.,for review , to beaddressed
to THE EDITOR , " The Model Engineer," 26-29, Poppin's Court,
Fleet Street, London , E.C.
All correspondence relating to advertisements and deposits to be
addressed to THE ADVERTISEMENT MANAGER , " The Model Engi
neer, 26-29 , Poppin's Court, Fleet Street, London , E.C.
All subscriptions and correspondenoe relating to sales of the paper
and books to be addressed to Percival Marshall & Co., 26-29
Poppin's Court, Fleet Street, Lender , E.C.
Sole Agents fer United States, Canada, and Mexico : Spon and
Chamberlain , 123, Liberty Street, New York, U.S.A., to whom
all subscriptions from these ceuntries should be addressed .
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Brig .

By W. H. GRENFELL .

MR. W. H. GRENFELL'S MODEL SAILING BRIG .

" HE photograph and description herewith is of
THEa model sailing brig I have made. This
model is 19 ins. long, 5 ins, beam , and 5 ins.
deep from keel to rail, and total height about
20 ins. I got my ideas from seeing ships in the
Bristol Docks. I used to go round the quays and
look at the ships then do a bit to the model, then
have another look at the ships and do some more
to the model, and so on ; but the greatest difficulty
was to see two vessels alike . However , I got over

that by asking questions. I learnt to splice so
that all the rigging is spliced as it ought to be.
There are seventy -six blocks, double and single,
and fifty -six dead -eyes for setting up the rigging,
all of which I made msyelf. The blocks are ; in .
and fin ., and the dead -eyes for the lower rigging
are about in . full, and for the upper rigging about
* in . bare ; in fact, I made all the fittings myself,
excepting the anchors, the bell, and the compass.
The belaying -pins I made out of 1 in . brass wire,
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and some smaller ones in close to the mast of
1-16th in , wire. I have no lathe to make anything
with ; I got a friend to turn the bell and the stand
for the compass . The blocks on the davits are only
in . both single and double . At the Fine Arts
Academy Exhibition , in November of last year she
was awarded a certificate of merit. This model
took two years and eleven months of my spare
time to build .

it to be better to allow the collet to turn in its seat
in A when tightening up on B , than to make the
nut B turn on the front end of the collet, as the
F
G

E
с
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The Society of Model Engineers .
Н
[Reports of meetings should be sent to the offices of THE MODEL
ENGINEER without delay, and will be inserted in any par,
ticular issue if received a clear nine days before its usual
date of publication .]
London .
FUTURE ARRANGEMENTS —Monday, November
14th : Annual General Meeting ; the attendance of
all members is requested . Thursday, December
8th : Usual monthly meeting ; Lecture and practi
cal demonstration on Casting and Founding by Mr.
John O'Neil. — HERBERT G. RIDDLE, Hon . Scc.,
37, Minard Road , Hither Green , S.E.

Fig . 2. - AN ATTACHMENT FOR HOLDING SMALL "
DRILLS AND TAPS .

slots in the collet are inclined to hang to B under
the friction . This way of holding small drills in
the lathe is, I think, much superior to the usual
way of fitting a small drill chuck to the tail spindle ,

Workshop Notes and Notions.

Fig . 3. - A SIMPLE SPLIT COLLET.
[ Readers are invited to contribute short practical items for this
column, based on their own workshop experience. Accepted
contributions will be paid for on publication , if desired , accord
ing to merit. All matter intended for this column should be
marked " WORKSHOP " on the envelope. ]

as the two -jawed drill chucks in common use are
very apt to kink small drill shanks.
Fig . 2 shows an attachment for holding very
small drills and taps in the lathe. A is a machine

Drilling and Tapping Small Holes in the Lathe.
A correspondent in the American Machinist
gives the following methods for small drilling and
tapping in the Lathe. Fig . I shows the tail spindle :
of lathe, with a taper plug A (of tool steel, hardened
and ground ) fitted to the centre hole in the spindle .
A has a fine thread cut on the front end, which
engages with the nut B , which in turn presses the

C
A

Fig . 1.
SECTION OF
TAIL SPINDLE .
B

DRILLING AND TAPPING SMALL HOLES
IN THE LA HE .

split collet C into A. ' B should be of tool steel,
hardened , and have a couple of spanner wrench
holes in it, as shown. The collet C can be the
regular collet furnished with the lathe, if you have
it. You will notice that C is not keyed to A , as it
is when using it in the head -spindle. I have found

steel piece fitted to the centre hole in the tail
spindle . B is a tool-steel bushing hardened and
ground to fit the bore of A ; and to receive the
collet C ; B has a fine thread on the front end to
engage with the clamping nut D , also another fine
thread at E to engage with the friction nut F , which
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is provided with a couple of set-screws wth soft
points (copper) to hold F securely from turning
on B. B is a free running fit in A , and between E
and A is a felt friction washer at point indicated by
H. In D there is a hole into which a pin is putwhen
screwing on or off. This arrangement has saved me
endless trouble in breaking small drills and taps.
By careful observation , in a short time I had the
nut F graduated roughly to just about the point
where certain sized taps and drills would revolve
the collet.and B in the friction joint without break
ing. When drilling, or tapping hard metal at a
fair speed , if the flutes or drill or tap become clogged
with chips, the only thing that can save them from
breaking is some sort of a friction holder, such as
shown.
Fig . 3 shows a simple split ' collet bushing,
which is easily made of drill rod, for holding very
small drills and taps in a larger split collet.
A Substantial Scribing Block .
By A. H. STYRING .
The body of the scribing block here illustrated is
of cast- iron , 51 ins. high , with base 21 ins. by
1 } ins. The slot through the upright portion is

F
MR. A. H. STYRING'S SCRIBING BLOCK .
4 ins. by 11-32nds in ., and measures 9-16ths in .
thick through the slot. The pin carrying needle
is a steel turning , 11 ins. long by 5-16ths in .
diameter , the head being left
in . diameter by
3-16ths in , thick . The pin is screwed 5-16ths in , for
* in . of its length . A washer,
in . diameter by
į in . thick , and drilled 21-64ths in ., is slipped on
the pin , and a fin . hole drilled between the pin
and the washer . The side of the washer which has
half the fin . hole in it, is rubbed on a file till it
will grip the needle when placed in the hole , and the
brass wing nut is screwed up . Another washer of
the same dimensions is slipped on the pin when the
latter is passed through the slot in the scriber, and
then a brass wing nut, tap ped 5-16ths in ., is screwed
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on . The needle mentioned is 64 ins. long over-all
by } in . thick , having one end bent as depicted in
the photograph. The bottom of the sciiber is
scraped to a surface plate and the angle formed by
it with the upright portion is a right angle . By
turning the block face downwards, a useful depth
gauge is obtained .

The Junior

Institution

of

Engineers .
SUMMER MEETING

IN

GERMANY.

[ BY OUR SPECIAL REPRESENTATIVE . ]
(Continued from page 415.)
EAVING
the overhead and underground
electric railway at the Knie terminus, we
L
walked to the house of the Students' Union
Club , situated amidst pleasant surroundings near the
woods of the Thier Garten, to partake of luncheon at
the invitation ofour hosts of the day ,Messrs. Siemens
and Halske. Amongst the many pleasant reminis
cences of our trip I am sure that I shall express
the feelings of all my fellow members by saying
that the recollection of this agreeable function gives
special pleasure to recall. Not only by reason ofthe
charming location in which we were situated , the
fine weather and the —dare I say it once more
generous spread of good things provided for our
appetites, but because it was here that we had the
real pleasure of meeting Director Spiecker, of
Messrs. Siemens & Halske, who presided at the
head of the table. Now chatting over engineering
matters or urging the selection of some particuļarly
choice dainty , whether addressing us in English
with words of friendly welcome or pleasantly
insisting that the Rhine wine should be taken in
the proper kind of glass , and the Moselle wine in the
Moselle glass, the director continued to charm and
instruct us. Hemay be severe in business , but we
shall find it difficult to think of him otherwise than
as one of those gentlemen who prefer to smooth out
the rough places of life and who have always a kind
word for those in need of it.
Luncheon over, the Junior Engineers, surrounded
by an appropriate halo of smoke from the cigars
provided by our hosts, made their way to the great
works which bear the name of Siemens, a name to
conjure with all over the world. Famous not only
in Germany , but also in England and amongst the
Junior Institution of Engineers, for Mr. Alexander
Siemens has been President of this Institution ,
the illustrious family has accomplished great things
in the making of dynamos, telegraph apparatus ,
submarine cables and steel. Readers of THE MODEL
ENGINEER may be interested to know that the
shuttle armature used in dynamos and motors was
invented in 1856 by Werner Siemens, and that the
drum armature was produced at these works in
1873 by von Hefner Alteneck , who modified the
shuttle armature for this purpose. Founded in
1847 by Werner Siemens, at the age of thirty, and
J. G. Halske, a mechanical engineer, the firm com
menced business in a little shop at the back of a
house in Berlin , with three lathes , and at the end of
a year ten men were employed ; by 1874 the
number of workmen had risen to 2,500 .; in !
1899, alone the output, of, dynamos and motors..
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Fig . 22. - EXPERIMENTAL TRACK USED FOR HIGH
SPEED ELECTRIC RAILWAY TRIALS BETWEEN
MARIENFELDE AND ZOSSEN .

inspected by us proving very interesting . Our
visit also included the electric power station of the
works, which produces the electricity required by the
different departments for driving the tools and
lighting the workshops and offices, large engines ,
of 800 h.-p. each and smaller ones of 250 h.-p.
each , were at work ; the dynamos have internal
multipolar field -magnets with external revolving
ring armatures, the surfaces of the armature wires
on the outside circumference of the ring are bare ,
and form the commutator segments , being specially
thickened up for this purpose . The current is
collected by brushes rubbing on these wires , so that
the armature really becomes its own commutator .
A working week of sixty hours is in force here ;
girls are employed for coil winding at rates of pay
varying from ios. to 12s. per week ; an average
mechanic earns about 4 d . per hour, and a first
class man about 7 d . per hour. The firm ofSiemens
and Halske is now amalgamated with the celebrated
Schuckert Co., of Nuremberg , and is known by the
title of Siemens Schuckert.
An example of the skill of Messrs. Siemens and
Halske has recently been given in the famous
railway trialsmade between Marienfelde and Zossen ,
near Berlin , with high -speed electric locomotives ,
in which a speed of 207 kilometers per hour (nearly
100 miles) was attained on a gradient of 1 in 200 .
Though not part of the programme of the Junior
Institution of Engineers, the trials having been
carried out some time previous to our visit to
Germany, these experiments are of such great
interest that I feel sure the readers of THE MODEL
ENGINEER will appreciate a few particulars. By
the special kindness of Messrs. Siemens Schuckert ,
I am able to give some illustrations taken from
photographs, lent to meby this firm , and by the way
I may say that not only these photographs, but
those of the Berlin Overhead and Underground
Electric Railway, also kindly lent to me byMessrs.
Siemens Schuckert, are yery fine specimens of the
photographer's art.
The experiments were made with locomotives
constructed for the purpose, one ( see Fig . 23) is
entirely a locomotive ; the other, which will be
illustrated in the continuation of this article , takes
the form of an electric car with accommodation for
passengers ; the highest speed was attained by this
car and not by the locomotive. Fig. 22 shows the
experimental track with its overhead equipment,
it is situated by the side of the main line of one of
the Prussian State Railways, and is 23 kilometres
in length — that is, about 15 miles . The current was
three -phase , alternating, at a periodicity of 45 to
50 periods per second, the line pressure being
10,000 volts .
( To be continued .)

stamping of armature discs , the winding and con
necting of armatures, and the construction of
various kinds ofswitches were shown to us ; the tools
are driven by continuous current electric motors,
either by a small separate motor on each tool, or
by a large motor driving a group belted to a line of
shafting . In the arc lamp department we saw
various patterns of lamps under test, the lamps
being suspended in rows with the carbons behind
screens of red or blue glass so as to permit the
adjuster to observe the burning of the arc ; the
manufacture of the different parts of the lamp
mechanism is carried on in this department and was

WIRELESS TELEGRAPHY . - A message was re
cently sent from Chicago to St. Louis Ex
hibition .
WARSHIPS' SMOKE. - A foreman in the workshops
of the Hungarian State Railways has invented ; an
apparatus which , it is said , will bring about a revo
lution in naval warfare. According to this inven
tion , the smoke from the funnels will no more be
tray the presence of war vessels. The funnels of
the vessels will be lowered ; they can even be taken
away completely , for the smoke is directed into a
canal which absorbs it.

was equal to 200,000 kilowatts. The great business
now carried on has made it necessary to divide up
the works into several establishments, so that
in the time at our disposal we were not able to
inspectmore than the Charlottenburg works making
dynamo electric machinery and arc lamps. The
main tool shops were crowded with dynamos and
motors in process of construction , from motors
having armatures if ins. diameter with twelve slots
to the largest sizes for central station work .
The
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The Latest

Walschaert Valve Gear on the G.N.R. - We
are indebted to the proprietors of Transport and
Railroad Gazette for the illustrations herewith of
the
Atlantic " type four -cylinder express loco
motive No. 271, on the Great Northern Railway,

in
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Engineering .

however, the gear was inside, and, therefore, not
visible, whereas in No. 271 it is, of course, a notice- :
able feature of the engine. The photograph (Fig :
2 ) clearly shows the arrangement of the gear, and
it will be seen that the valves work above the

271

Fig . I. - GREẠT NORTHERN “ ATLANTIC " Type Four-CYLINDER Express LocoMOTIVE , WITH
WALSCHAERT VALVE GEAR.

Fig . 2. - ARRANGEMENT OF THE Walschaert VALVE GEAR ON LOCOMOTIVE No 271,
GREAT NORTHERN RAILWAY.
which appeared in their issue of October 14th . This
engine has been fitted with Walschaert valve-gear
for the outside cylinders, and this is theonly instance
in which the Walschaert gear is used for express
engines on English railways, with the exception of
the G.W.R. compound
La France," although
some of the Belfast and Northern Counties' com
pounds are — or were — so fitted . In those engines,

cylinders. Stephenson link motion is employed
for the inside cylinders, the valves occupying the
same position as those outside, a rocking -shaft
being used for transmitting motion to the higher
plane. The cylinders are in line, all driving the
first coupled axle. The dimensions remain_as
before, viz., 15 ins. diameter by 20 -in . stroke. The
coupled wheels are 6 ft. 6 ins. diameter ; total wheel
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base, 26 ft. 81 ins. The boiler is 4 ft . 8 ins. dia
meter, and 14 ft. between tube plates, and the fire
box measures 8 ft . long outside. The totalheating
surface is 1,303 sq. ft . ; grate area , 244 sq. ft ., and
steam pressure 175 lbs, per sq . in . The engine
weighs, complete with tender, 102 tons 18 cwt.
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started , the engineer would not be able to give any
minute or careful attention to it, especially on a
cold , dark night with a heavy sea running. For
the same reason , the lubrication must be entirely
automatic , the usual sight drip- feeds employed being
quite useless .
The life -boat selected for experiment was an old
one formerly stationed at Folkestone, measuring
38 ft. long by 8 ft. beam , pulling twelve oars,
double -banked , and of the usual self-righting type,
rigged with jib , fore-lug, and mizzen. After she
had been hauled up in Mr. Guy's yard , where some
of the air -cases under the deck amidships were
taken out, a strong mahogany case measuring 4 ft .
long by 3 ft, wide, and as high as the gunwales ,

An ExperimentalMotor Lite - Boat. The Com
mittee of Management of the Royal National
Life -boat Institution have now for many years
had the problem before their mind of the successful
employment of a motor in a life -boat, so as to assist
by mechanicalmeans, and thus relieve some of the
tremendous work entailed by getting a life-boat to
a wreck against wind and sea ; and , with this idea
before them , they have care
fully watched the gradual deve
lopment of the modern motor
until, from a more or less un
reliable and often capricious
machine, it has developed into
the present form as we know , it ,
with nearly all its previous faults
eliminated , and ready for use
either ashore or afloat. Thinking
that the time for actual experi
ment in this direction had now
come, they consulted with the
Institution's Consulting Naval
Architect (Mr. G. L. Watson )
last autumn as to the best and
most suitable form in which such
experiment should be conducted ,
and it was decided that an old
life-boat should be selected and
fitted up with some form of
motor, so that various experi
ments in all sorts of weathers
could be conducted , and thereby
valuable experience - obtainable
in no other way - gained .
The general scheme on which
themotor should be installed in
this life-boat, together with its
necessary details , were entrusted
to Captain E. de Boulay, of
Fig . 1. — THE New MOTOR LIFE -BOAT BEING CAPSIZED .
Messrs. Thellusson & Co., who
has had a good deal of experi
ence in fitting up motors as auxiliary power to
lined with sheet copper so as to be watertight,
sailing-boats and yachts , and the preliminaries
with a close fitting lid which could be easily re
having been settled , the actual work was com
moved on shore, was fitted in place, and the whole
menced at Mr. Guy's yard at Cowes, Isle of Wight,
of the vital parts of the machinery, comprising a
early in the spring of the current year.
2 -cylinder motor of 10 h.-p., together with all the
The problem of the successful use of a motor in
necessary pumps , carburettor, electric equipment,
a life-boat presents certain difficulties which are not
etc., were fitted inside this case. The engine drives
met with in other boats, as the whole of theuses and
a three-bladed propeller through a long shaft with
customs of life-boat work always have differed ,
a disconnecting clutch between , so that for starting
and always will differ , materially from those ob
the engine or stopping temporarily the screw can
taining under other conditions. Thus, to begin
be disconnected from the engine.
The petrol is carried in 13a metal tank stored away
with , the motor must be so boxed up inside a per
inside the forward “ end box . Sufficient fuel for
fectly water-tight case that its working will be
a continuous run of over ten hours is carried . The
quite unaffected by the water breaking on board
engine is started by a handle fitted on the fore
in bad weather , This case cannot be actually air
side of the case, which can be worked by two men.
tight, because motors require a certain amount of
The position and size of the engine case is such that
air each minute for breathing, so to speak , just as
only two oars are interfered with , but it does not
in the case of living creatures , so that the pipe
follow that the propelling power of the two dis
leading this air into the case must be guarded
placed men is entirely lost, because they can double
against any influx of water, and moreover, the air
bank some of the other oars when necessary .
must be dried and heated before it is fit for the
Fitted thus, the life-boat was tested in all sorts
motor to use. The motor itself must be as com
pletely automatic as possible, because, when once
of weather during the month of April, and it was
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found that she could be driven fairly well against
a sea by means of the motor alone ; but when it
was used to assist the sails , the true use of the
motor as an auxiliary became apparent, and the
boat would work to windward in a way previously
unobtainable. Neither the heeling effect of the
sails , nor the pitching or rolling in
seaway , in
any weather then obtainable , interfered at all with
the proper working or starting of the motor, which
worked steadily and well throughout.
Having been through these preliminary tests ,
Commander St. Vincent Nepean , R.N., the Chief
Inspector of Life -boats, and severalmembers of the
Committee of Management then visited the Solent,
and put the life-boat through the following severe
tests and trials :
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at the second turn of the starting handle and
worked well.
The above tests , which are probably the most
severe that a motor has ever been subjected to ,
would seem to show clearly , that by the addition
of comparatively very little weight (probably about
a ton ) to a life-boat, a combination can be obtained
which seems likely to prove of the greatest value in
assisting either oars or sails in reaching a wreck ,
especially should the casaulty be dead to windward .
It is also interesting to note that, in the case of
self-righting boats, the motor can be introduced
without interfering with the self-righting quali
ties.
Encouraged by the success of these tests, the
Committee decided to further test the life-boat by

to
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Fig . 2. - EXPERIMENTING WITH THE NEW MOTOR LIFI- BOAT.
( 1 ) Running on the measured mile , with full
crew and all stores on board , she developed a speed
of just over six knots. Her mean draft in these
conditions was practically the same as when she
was an ordinary life -boat, with her crew and gear
in her and her water-ballast tanks filled .
(2 ) With the equivalent weights of thirteen men
lashed on the thwarts , and with all the equipment
on board , she was capsized by a crane no less than
four times, but never failed to self- right, even with
her sails set and sheets made fast.
( 3 ) During the capsizing, the motor, which had
been previously started , was automatically stopped
directly the boat reached a position just beyond
that of on her beam ends."
(4 ) After the capsizing the motor started again

placing her ready for service at Newhaven , Sussex,
during this autumn and winter , where it is hoped
that she will continue to do as well as she has
hitherto done. At any rate, very valuable infor
mation will be gained by these further tests , which
cannot fail to be of use in deciding on the future
position the motor is to occupy in the splendid
feet of life-boats round our coast.

A CORRECTION . — The address of Mr. James
Smith, hon . secretary of the Sefton Model Steamer
Club, is 120 , Rosslyn Street, Aigburth Road ,
Liverpool, not 102, as stated in our issue of October
20th .
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Page 187.)

XIV . - Grinding with Grindstones , Emery and
Other Wheels.
By Chas, W. Cook ,
T is proposed , in this and the succeeding article ,
grindstone and emery wheel for tool grinding,
and afterwards with the emery and other wheels for
use in a small lathe.
Grinding is probably one of the most important
and necessary processes employed in themechanical
industry ; in fact,we may go further, and regard it
as the fundamental operation in all manufacturing
processes, every manufactured article being either
ground into shape or worked by tools that have
themselves been shaped by one or other of the
abrasive substances employed for the purpose .
It is not many years since the only method in
use for tool grinding was the grindstone, which has
been in use for centuries ; but of late years this has,
to a very great extent, been superseded by the
emery wheel, this having many advantages over the
natural stone, being quicker, cleaner, and better
in every way ; and it is the writer's opinion , based
upon a considerable number of years' practical
experience, that the grindstone in the smallmechani
cal workshop, as in the more pretentious engineer
ing establishments, is out of date, the emery,
corundum , and carborundum wheels being much
more efficient substitutes. Grindstones are blocks
of sandstone, worked out into wheels of different
diameters and widths, and having holes cut through
the centres to allow of being fixed on a spindle
to revolve in a suitable frame.
These stones vary considerably in hardness and
texture of grain , and should be free from cracks and
flaws, a good stone appearing quite uniform , both
in regard to colour and texture, the coarse-grained
stones being used chiefly for the rougher kinds of
grinding ; consequently , when selecting a stone, it
is advisable to obtain the variety best suited for
the work it will have to be used for, as, for instance,
a stone suitable for grinding lathe tools is not of
much use for fine cutlery, and vice versa . The
stone most suitable for small workshops is the

FIG . 1. - SPINDLE FOR GRINDSTONE .
“ Bilston ," quarried in Staffordshire , this being a
fine quick cutting stone, not too hard , and is suit
able for most small tools.
Another good stone is the “ Newcastle ,” which
may be obtained either coarse or fine, the “ Blue
Grit " and the “ Brackenhill Yorkshire " being also
good stones of their class , but, for the most part,
these are coarser and most suited for rougher work .
Several other stones might be mentioned , such as
the “ Craigleith ” and the “ Blue Mitre," but these
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are used chiefly for special purposes, such as glass
cutting and bevelling . Wheels may also be ob
tained worked out of lumps of “ Turkey,"" " Arkan
sas," “ Washita, " and 1. Water of Ayr ” stone,
but they are expensive and not of much practical
use in the average workshop:
In most cases the user of a stone will probably
buy it complete, that is to say, it will be mounted
on its spindle and running in roller bearings fixed
to an iron trough , the wheel being turned ready for
use, but sometimes a stone that has become too
small for a particular purpose may be picked up,

Fig . 2.- BEARINGS FOR GRINDSTONE SPINDLE,
which would answer quite well for a small workshop ;
and the sketches herewith and description of how a
similar stone was fixed and rigged up may be of
service to others.
Grindstones usually have a square hole cut
through them , but as this hole , as a rule , is not
exactly in the centre, that part of the spindle which
passes through the-hole, and which is square in
section and turned and screwed as shown at Fig .
I , should be a very loose fit, so that wood wedges
may be driven in between the sides of hole and the
sides of spindle until the wheel is brought as true
as the hole will allow . Two circular pieces of 3 -in .
deal are then cut, and a hole bored in each to fit
over the spindle to act as packing pieces on each
side of the stone, and clamped up in place against
the stone by iron plates (steam flanges can be
made to do for this ) by means of nuts fitted on the
screwed part of spindle , which is then arranged to
run in small plummer blocks or in a split brass
collar fitted in bearings cut from a block of hard
wood (Fig . 2 ) the two halves of which are held to
gether by two 4 -in . coach screws. The bearings
are then screwed to a substantial wood frame,
similar to that shown in the sketch (Fig . 3), which is
made from 3- in . by 2 - in . deal or pine, mortised and
bolted together , and the wheel is driven by a treadle
arrangement, as shown , the connecting-rod being
a piece of k -in . round iron rod , bent over to form a
hook at each end , the hook at the upper end fitting
over a crank fixed to the end of the spindle ; this
crank being made from any piece of metal large
enough to admit of being drilled to fit a spindle and
to allow of a f -in . bolt being screwed into it to form
the crank -pin about 1 } ins. from the centre. The
hook at the lower end of connecting -rod fits through
a hole drilled in the treadle for foot bar, which is
a piece of f -in . by 14- in . iron of suitable length ,
bent round at the front end for the foot and fixed
at the other end to the frameby means of a bolt or
coach screw . The bracket in which the treadle
bar works is a piece of flat iron bar, bent and
screwed to the frame.
piece of wood or bent iron
should be fixed to frame in front of wheel to serve
as a rest for the tool when grinding, and a zinc or

442

The Model Engineer and Electrician .

sheet iron trough may be made to fix under the
wheel, to contain water ; but if this is done it
should be made so that it may be lowered away
from the stone when not in use , or a cock or plug
should be fitted underneath to allow of the water
being drawn off .
The stone should be kept as true as possible , and
care should be taken not to allow the stone to re
main in water for any length of time, this being a
very fruitful cause of the stone losing its trueness ,
the part of the wheel that is immersed becoming
soft and wearing unequally ; and when grinding
the tool should not be kept pressed upon one part
of the stone, but should , as far as possible , be
slowly moved to and fro across the face, neglect
of this precaution when grinding narrow tools,
such as chisels, resulting in the forming of a
hollow or groove, which makes it quite impossible
to correctly grind such tools as plane irons, & c.
The direction in which the stone should revolve
depends somewhat upon the tool that is being
ground , but, as a rule, the stone will be found to cut
best when it revolves in the direction of towards

FIG . 3. - GRINDSTONE.
the worker ; but care must be taken to firmly hold
the toolon the rest, or itmay dig into the stone and
cause a nasty injury to the fingers.
The most disagreeable but necessary operation
associated with a grindstone is the trueing up or
turning, and which is a very dirty job. In the
bigger shops this operation is performed by a small
apparatus, called a grindstone dresser , fixed to
the frame in front of the stone, which is operated on
by a circular and conical steel cutter rotating with
the stone, and worked backwards and forwards
across the face by a screw . In most small shops,
however , it will not run to the cost of a dresser, so
the job must be managed as simply as possible , and
is best performed by using a piece of -in . gas
barrel about 12 ins. long, to enable a good grip
being obtained with the hands, and holding it
firmly on the grindstone rest, with the point of the
pipe tilting downwards and at an angle horizontally ;
press it against the stone, first taking off the high
parts or places, continually rolling the barrel over
and presenting a fresh edge until the stone is fairly
true, when a cut can be taken right across the face.
Work from the two sides or edges towards the
middle of the face , don't hurry , and don't use water.
The speed at which the stone should be run is
a very important matter when considered in con
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nection with a stone of large diameter , on account
of the danger of bursting, due to centrifugal force
when run at too high a speed ; but for small stones
driven by foot power, it will be sufficient if the
stone is driven as fast as can be comfortably
managed with the treadle.
We now come to what is one of the most useful
of modern engineering appliances — viz ., the emery
wheel, and although wheels made of emery have
been known formany years, it is only comparatively
recently that they have been used to any con
siderable extent, the excellent wearing qualities of
the wheels now made of almost any shape and size
and suitable for nearly every class of work being
responsible for their largely increased use.
Emery is a compound of alumina and oxide of
iron , and is obtained from Asia Minor and the
Grecian Archipelago. It is found in the form of
nuggets imbedded in the soil, and also in very large
masses or blocks sometimes weighing as much as
50 tons. The blocks are exported to Europe,where
they are reduced to powders of many different
grades and built up into the many different shapes
of wheels that are now so extensively employed in
the manufacturing industries .
These wheels are now made of almost any shape,
size, and coarseness of grain , and may be employed
on almost any class of work , and will cut the hardest
steel with comparative ease and without wearing
away to any appreciable extent ; one of these
wheels having been in constant use in the writer's
workshop for at least seven years, and is apparently
good for another seven .
For the small workshop it is far and away before
the grindstone, as it can be used for so many pur
poses as well as tool grinding, whereas the grind
stone is practically limited to the last named
purpose .
For tool-making , where a large amount ofmetal
has to be removed , the emery wheel will do it much
quicker and better than the file , and for shaping up
work and for dressing small castings it is certainly
very much superior to the ordinary method of
chipping and filing, and , to mention one other
purpose for which it is of immense advantage, we
have only to refer to the milling machine, the
success of which is due almost entirely to the emery
wheel cutter grinding machine. To obtain the
best results with an emery wheel, it is necessary to
run it at a high rate of speed , a 6 - in . wheel, for
instance, requiring to be run somewhere about
3,000 revolutions a minute, and this question of
speed may be regarded by the worker, whose work
shop does not possess power, as a grave objection ,
when considering the question of installing an
emery wheel, and to remove this objection it may
be stated that small treadle machines are now on
the market, and can be obtained for less than the
cost of the average treadle grindstone, that will
run at this speed .
Again , with the exercise of a little ingenuity, it
is by no means a difficult or expensive matter to
rig up a home-made emery grinding machine. The
parts and materials necessary for the purpose being
a couple of small brass bearings to be fixed to the
bench , a spindle turned down out of a piece of mild
steel shafting, with collars and pulley to fit, one
end of spindle being turned down to a shoulder
and screwed to allow of the emery wheel being
clamped between two washers by a nut, a driving
pulley about 2 ft. 6 ins. diameter similar to a lathe
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driving pulley , which may be a casting or a wood
wheel made from pieces of deal or pine screwed
and glued together opposite ways of the grain ,
marked off and rasped round to size, a bolt about
2 ins, from centre of wheel being fixed in the side
to act as a crank -pin , and some sheet lead fixed
to the sides of wheel to weight it and form a fly
wheel. Instead of the crank - pin , the driving shaft
on which the wood flywheel is fixed may be cranked ,
and held in suitable bearings fixed to the wall or
floor, and a hooked iron rod or old bicycle chain
forming the connecting-rod between crank and
treadle , which may be a piece of wood fixed to the
floor by a hinge or a piece of leather. A strap or
belt from flywheel to small pulley, about 3 ins.
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Model Railways .
XII. - The Woodcote Cottage Model Electric
Railway .
By “ LOCOMOTIVE."
N hearing from Mr. A. Hoboken's engineer, Mr.
model railway of about 1- in . scale, at the
former's charming residence at Epsom , and in re
sponse to a kind invitation, I made it a pleasurable
duty one fine afternoon to journey, on behalf of the
readers of this journal, the eighteen miles from
London Bridge, in company with my well-worn
camera . This I loaded with only four or five plates,

FIG . 1.-MR. A. HOBOKEN'S MODEL ELECTRIC LOCOMOTIVE,
diameter, on the emery wheel spindle will give
about the right speed for a 10- in . wheel.
It is also possible to utilise the lathe to drive an
emery wheel, which is run in suitable bearings fixed
to a convenient bench or floor and driven by a belt
from the lathe overhead , or by a belt from the cone
pulley on lathe mandrel.
The next article will deal with the various kinds
of emery and other wheels and their use in the
lathe.
(To be continued .)

New BATTLESHIPS . –The Admiralty have placed
contracts for two battleships of the Lord Nelson
class, one with Beardmore & Co., Clyde, and the
other with Palmer & Co., Jarrow . Had the two
lowest tenders been accepted both vessels would
have been built on the Clyde. However, the
Government wished to distribute the work . The
battleships will be the most powerful yet designed ,
and will be the highest conception of science as
applied to destructive power. They will be 410 ft.
long by 73 ft . 6 ins., and 16,500 tons burden , while
the speed will be 18 knots. The cost of each is putat
practically one and a half millions sterling. Many
of the 6 -in . guns will be replaced by 12-in . guns.

little thinking that I should subsequently wish I had
taken somewhere about forty. However, I am able
to further brighten the subject matter of this article
with several pictures commandeered from Mr.
Cross's stock , and trust the readers will not be dis
appointed in any way as regards this portion of my
efforts in this direction .
Electricity , in all its phases, is Mr. Hoboken's
hobby, and for an amateur he studies the subject
very thoroughly indeed . He possesses his own
electric lighting plant, consisting of two gas engines
of 1 and 8 h.-p. respectively, with dynamos to suit ,
and besides lighting his house, running his lathe
motor, models, and other apparatus, he also em
ploys it to charge the storage cells of his electric
automobiles.
Although the engine-room at Woodcote Cottage
forms the main workshop , and is the place where
all the heavy and dirtier jobs are accomplished, in
Mr. Hoboken
true model engineering fashion ,
encroaches upon the house, and here and there in
the large and pleasant sitting-room overlooking the
lawn (and the railway, by the way), may be found ,
amongst the things domestic, a complete or partly
finished model, an electrical instrument, or some
other interesting piece of handiwork . A portion of
this room contains Mr. Hoboken's lathe and a large
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sideboard (upon which are laid several sets of rails
with points and crossings and a turntable), where
the railway locomotive vehicles are kept, when not
in use or under repair .
As an outlet for his “ electrical energy
in the
domain of model engineering, Mr. Hoboken

The regulating resistances are contained in the
boiler (as shown in Fig . 2 ).
The proportions of
the motor are given in the accompanying diagram
( Fig . 5 ).
It has a four-coil field -magnet, and is

Wires to
motor

171113
Fibre

Slale rod

uur.00m
Brass rod connected
To requloling switch

)

Fibre
Slule rod
Requioling
Swilcn

FIG . 2. - SHOWING ARRANGEMENT OF RESISTANCE FOR ELECTRIC LOCOMOTIVE .
gives his attention very largely to railway work ,
and has laid a rectangular track , with rounded
corners, around the lawn. The gauge of the line
is 5fins., and the locomotive is an electrical one,
although , as viewed from the outside, it is modelled
on the lines of a steam locomotive of perhaps an
unusual type .
The engine collects the current, not from a third

fixed between the frames driving on to the wheels
by plain spur gearing. The tender is a four -wheeled
vehicle , and weighs about 60 lbs.
The locomotive is provided with an ingeniously
designed miniature lifting jack , a full-size sketch
of which is depicted in Fig . 8 .
I understand that
Mr. Cross made the bevel gear wheels for this tool
by hand without a wheel-cutting attachment. How

44

Tá "

Fig . 3. — THE REGULATING SWITCH ,
Armature
26x25
Fig . 4 .--CARRIAGE
AND WAGON AXLE
BOXES, SHOWING
THE ARRANGEMENT

Top

OF BEARING
BRASSES.
FIG . 5. — THE MOTOR OF THE ELECTRIC LOCOMOTIVE .

rail, but from two accumulator cars, both of which
represent covered goods waggons, which contain
twelve cells each, coupled in series. The engine
weighs about 80 lbs., this proportion making lamin
ated springs possible. Eighteen plates are em
ployed , measuring 7-16ths in . wide by 1-32nd in .
thick , and made of spring steel, hardened and
tempered . The regulating switch is in the position
of the regulator of a steam locomotive, and the re
versing lever which actuates the reversing switch
is of the usual form , and in the proper position .

ever, they work well, and are a credit to his skill.
The other vehicles in the train consist of a horse
box , a cattle truck , an open goods wagon , two
coal wagons, and a well-made breakdown tool truck .
The train is made complete by a very fine electric
breakdown crane. This vehicle was shown to me
at work , and switched on to the accumulator car, it
lifted very heavy weights, viz., up to 56 lbs. To
enable this to be done the truck is provided with
proper rail-crabs , so that the vehicle is tied down
to the rail when in use , the crabs being a species of
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screw coupling which clip the rail at each corner,
and prevent the truck overturning .
The engine runs very well indeed, and has estab
lished a record of 47 miles, without stopping , within
the hour. It will run faster, and was during my
visit put at its top speed, with the whole of the
rolling stock attached . As in all model railways
the speeds must be reduced at the curves, and
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Mr. Hoboken is an excellent woodworker, and
makes his coach bodies, underframes, and patterns,
etc., entirely himself. His painting and lettering
are also commendable ; indeed , there is an element
of realism in all his railway models. This, as my
readers will agree , is made apparent by the accom
panying photographs. In Mr. W. Cross, he has
à clever mécanicien , who is, in every way, an all
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Fig . 6 .-- A TRAIN ON THE " WOODCOTE COTTAGE ” Model RAILWAY .

M
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Fig . 7 .-- THE ELECTRIC TRAVELLING CRANE AT Work .
therefore , although the latter are of comparatively
large radii, themaximum powers of the locomotive,
as regards speed , could not be tested . Altogether
it is a very realistic train , and provides an immense
amount of profitable amusement. As to the rail
way line, this is in the beginning only, and will be
amplified considerably as time goes on .
Padded axleboxes ( a sketch of which will be found
in Fig . 4 ) of exactly the same, construction as those
used in standard railway practice are used through
out, and conduce very largely to the easy running
of the rolling stock .

round man . In Mr. Hoboken's words, he can not
only make and repair his clocks, do a little bit of
forging, build a shed, make motors and dynamos,
but devise and make throughout the many little
accessories that are always being required for the
up -keep and improvement of electrical generating
plant, such as that serving Mr. Hoboken's house.
The fitting on the model locomotive
is first-class
6
work ; this is evidenced by the sweet ” working
of the coupling -rods, which are made an absolut
fit without slack or bind.
Among other models I was enabled to inspect
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was a large six -wheeled passenger carriage, which ,
although it is not used on the present line (because
of the rigidity of its wheel base) is an interesting

November 10 , 1904 .

the details of the design have been very much im
proved . The bright portions of the model are
lacquered to prevent them tarnishing.

To reversing
lever in cab

日

CDOOCC

Plummer block on frome

2

Fig . 9. - REVERSING
SWITCH .

Fig . 8.-A MINIATURE SCREW -JACK .
( About full size.)

piece of work.
The coach is upholstered
in accordance with the prototype, and is
fitted with electric lamps inside every com
It has opening doors and all
partment.
the other minuta of railway carriage prac
tice . A photograph of the model is repro
duced in Fig . 12 .
Under a dust-proof cover, Mr. Hoboken
has also a model electrical reciprocating
engine, of the horizontal steam engine type,
made after the design described in detail
in our issue of January 29th , 1903.
It is
rather larger than the one described , and
works at 20 vots ; and in place of the elec
tric surface contacts , which it was found
gradually burned away , has mercury cups
arranged as in the sketch (Fig . 13) here
with .
This enables the engine to be re
versed. The engine is beautifully finished ,
and works splendidly (of course, as is
usual with this type of model , developing
no great power ), running with a series of
pops and flashes at every dip of the contacts

With a rattling spin on Mr. Hoboken's electric
automotor --my host driving - to the Brighton
railway station terminated a very pleasant and in
structive visit ; and in conclusion I would like to
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FIG . 10. - A MODEL CATTLE TRUCK .
express my sincere thanks for the kindly way in
which Mr. Hoboken and his engineer explained the
various details of their work .

Mercury
FIG . 13. – CONTACT Switch Model RECIPROCATING
ELECTRIC ENGINE.

in the mercury , which amuse (and sometimes
frighten ) the visitors. The engine is fitted with
governors and other embellishments, and generally

New RAILWAY WORKSHOPS. — Lucknow has been
selected by the Government of India for the central
workshops for building carriage and wagon stock
for all Indian State Railways. A chief master
builder will be appointed in England.
FUEL FOR FRENCH LOCOMOTIVES . — Coalbriquettes
form 10 per cent, of the fuel used on the Paris ,
Lyons and Mediterranean Railway, these being
made of slack and dust from the company's
mines. It is found that steam can be raised
more quickly with the briquettes than with ordinary
coal.
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For the Bookshelf .

Any book revlewed under this heading may be oblained from The
Model ENGINEER Book Department, 26–29, Poppin's Court
Fleet Street, London , E.C., by remitting the published price and
the cost of postage. ]
ELECTRIC LIGHTING FOR THE INEXPERIENCED . By
Hubert Walter. London : Edward Arnold .
Price : paper, is , net ; cloth, 2s, net ; postage,
3d .
This book is intended to explain as simply as
possible the things about electric light that everyone
ought to know who either uses it or intends to use
it. There are many people who use electric light

sw.IR
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FIG . 11. - A MODEL OPEN GOODS WAGON .

in their private houses for the sake of the many
conveniences it offers, but who are in complete
ignorance of the nature or details of the various
fittings in use, and of the considerations which
govern the lighting of their houses to the best
advantage. Their knowledge is limited to the
fact that they must turn a switch on or off to light
or put out the lamps. To such the perusal of Mr.
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METAL WORKING . Edited by Paul N. Hasluck .
London : Cassell & Co , Ltd. Price, 9s.;
postage , 6d .
The sub -title of this book is “ A Book of Tools ,
Materials , and Processes for the Handyman ," and
it is intended as a companion volume to “ The
Handyman's Book of Woodworking " recently
issued by the same publishers. Wemay say, without
hesitation , that this is one of the most comprehen
sive and useful instruction books for the amateur
metal-worker which wehave yet seen. It deals with
practically every class of workshop operation in
volved in metal-working, and the information is
very full and sound. The following selection of
headings will serve as a general indication of the
scope of the book : Foundry Work ;
Smith's Work ;
Metals ;
Surfacing
Annealing, Hardening, and Temper
ing ; Drilling and Boring : Soldering,
Brazing and Riveting ; Working Sheet
Metal ; Repoussé Work ; Lathes and
Lathe Work ; Spinning Metals ; Tools
for Measuring and Testing Metal Work ;
Gold and Silver Working ; Electro -plat
ing ; and Wire Working.
In addition
to these general sections there are about
200 pages devoted to instructions for
making various articles, such as hori
zontal and vertical steam engines, boilers,
petrolmotors, watermotors, electric bells ,
dynamos and motors, a microscope and a
telescope , and a skeleton clock . The illus
trations are very clear, and are more
than 2,000 in number. The book is one which
every amateur mechanic and model-maker might
with advantage add to his library . It is hand
somely bound in cloth , and the printing is good .

TESTING CONTINUOUS CURRENT MACHINES. By C.
Kinzbrunner, A.M.I.M.E. London : Harper
and Brothers. Price 6s. net ; postage 5d .
In Mr. Kinzbrunner's admirable
book we have a comprehensive, well
written treatise on testing continuous
current dynamos, motors, and other
machines, which should be well re
ceived by electrical engineers and
students. The author seems to be
thoroughly well up in the subject,
and has had considerable practical
experience in the work ; engineers
engaged in supervising new installa
tions and in testing new machines
will, therefore , find this book of con
siderable service to them .
The author opens by describing
the instruments and other apparatus
required , and then proceeds to deal
FIG . 12. - A MODEL SIX -WHEELED PASSENGER CARRIAGE.
with the methods of arriving at the
various data required to be known
Walter's handbook cannot fail to be of value, and
where the true efficiency of a given machine is to be
it should also be of especialassistance to those who
obtained . Chapter II describes the measurement
are about to have the electric light fitted for the
of temperatures and speed ; the following chapters
first time, and who do not wish to leave the decision
the 64 no load ” and load characteristics of tests,
of everything to the contractor. Mr. Walter's
magnetic measurements , efficiency, separation of
advice, while accurate and sound , is devoid of un
losses, the actual testing, and conclude with notes on
due technicality of expression . We think that the
thecareand managementof electricalmachinery and
absence of illustration may prevent the non
specimen forms of " test sheets " for use in the test
technical reader from fully understanding some of
room and laboratory . The book contains 325 pages ,
the descriptive portions of the book, but apart from
249 very good illustrations, a two -page index,
thiswe can fully commend it to the " inexperienced .”
and altogether is a commendable piece of work .
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Architecture .

Yacht

By W. H. WILSON THEOBALD, M.A.
(Continued from page 400.)

VI. - CURVE OF STABILITY AND METACENTRE .
"HERE remain now a few calculations which
THERE
are usual in yacht architecture, but which
are not absolutely necessary, although of
great interest to those who wish to go thoroughly
A curve of stability simply
into the subject.
means a curve which will show at a glance the
" righting moment ” of the hull at any angle of

H

L
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9

IN

8
y

6 E

5

position for the measurement of the # G and 4 d
elements of the rule.
Now , the centre of buoyancy is very seldom
found so far aft as section 7 , nor yet so far forward
as section 6 , which is the centre of the L.W.L. It
is situated generally about midway between these
sections, and for the purpose of calculating the
stability it will be better to take off another section
at the exact position of the centre of buoyancy for
its fore and aft position . On the other hand , if
the L.W.L. had been differently divided in the first
instance, say, into twelve equal parts and num
bered 1 , 2 , 3 , & c ., from the fore end ; it would
probably be found that section number 8 would
be sufficiently near to the
centre of buoyancy to
justify the curve of this
section being used .
It must be remem
bered that the calcula
the
tions for finding
lengths of the righting
lever to be now given
are approximate only ,
3
and do not pretend to give
2
results of sufficient accu
racy for large yachts . The
M
curve of the section at
which the centre ofbuoy
ancy is found to fall is
drawn off on both sides of

مس
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FIG . 21.
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Fig . 22 .

the centre line, thus representing the complete body
plan at that section (Fig . 21). The centre of gravity
having been found is marked as at G. This section
may be taken as that of a 42 L.R.of 1945 ins. beam .
The area of the section , as shown, is 36 sq. ins.,
which would give a displacement of about 26 lbs.
on a 40 ft . water line. Allowing it lbs. for the
weight of the spars, & c., acting at a point 20 ins.
above the W.L., 4 lbs. for the hull, and 20'5 lbs.
for the lead keel, the centre of gravity of the whole
mass will be found at 3.8 ins. below the W.L. The
base line is taken at the lower edge of the lead keel
7 ins. below the water line then :
Lbs.
Length above base line. Moments ,
I'5 (sails , & c .)
х
27
= 40.5
Х
4 (hull)
5.55 = 22'2
x
= 20.5
20 : 5 (lead )
1

heel. To work out this curve in all its exactness
is a most tedious operation ; but a plan which
gives very fairly accurate results may safely be used
for model work .
The foundation of the method is to find how far
the centre of buoyancy has shifted from its original
position for every degree of heel. It is, however ,
unnecessary to calculate at less than every ten de
grees of inclination . The first step will be to find the
position of the centre of gravity of the whole mass,
which will always act through the same point no
matter what the angle of heel, and will also act
downwards at right angles to the water level.
Having found this centre of gravity, it is next
necessary to know the position of the centre of
buoyancy for the fore and aft length of the L.W.L.
(see issue of October 13th , 1904) .
It is usual to divide the L.W.L. at the com
mencement of the design into ten equal parts and
number the sections 1, 2 , 3, & c ., starting from the
fore end. This is the more usual now that the
rating of racing boats has two of the elements
measured at 6 of the L.W.L. aft of the fore end,
and the section numbered 7 will be the exact

A

26

83'2
26

83.2
3: 2 ins.
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That is, the centre of gravity of the whole mass is
3.2 ins. above the base line, or 7 - 3'2 ins, below the
L.W.L , which equals 3.8 ins.
Therefore, 26 lbs. will be acting downward
through the point G , 3.8 ins. below the L.W.L.
the centre of buoyancy is found by Simpson's rule
by the aid of water lines drawn parallel to the
L.W.L , at convenient intervals and for the upright
position is situated at B , 2'2 ins. below the L.W.L.
As the two halves are identical, only half the area
of the section need be calculated (if convenient),
and the result afterwards doubled . The necessity
for finding the area of the section lies in the fact
that at all angles of inclination the area of the
submerged section must be made equal to this
original section , viz ., 36 sq. ins.
Now draw a line through E at 10 ° inclination .
Perhaps the student has no protractor or a table
for finding how to draw this line at the proper

H
S
R

QATL
W

IN
E

G

Fig . 23.

IK
inclination , aud , therefore, it may be convenient to
give a simple method for doing so. The following
table gives the value of the sines and cosines of
various angles to a radius of 1 :
Angle in degrees. Sine of angle to radius i Cosine
O
o
I
IO
* 174
985
20
* 342
'94
.866
30
5
40
* 766
.643
50
• 766
.643
60
.866
5
94
70
' 342
80
985
* 174
90
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On reference to Fig . 22, the circle is drawn with
a radius of ' I in . The sine of the angle B A C is
CD
expressed by the fraction AC ; hence it follows,
since the length A C is always constant, and in this
case equal to 1, that the denominator for the sine
of any angle to a radius i is always unity , and the
numerator is equal to the length of the perpendicular
CD drawn from the end of the revolving radius
to meet the base line B A. If then it is desired to
draw a line to make any particular angle with the
line BA, the table of sines is referred to .
The first angle required is one of 10 ° and the
sine of this angle is '174 ; therefore, it is known that
the perpendicular CD divided by the radius AC
is equal to '174, and so the perpendicular (since
AC
I ) is equal to '174. Had the radius of the
circle been made 2 ins, long, the equation would
CD
still have been
AC = ' 174, from which the perpen
dicular CD would have been '174 X 2 (since
AC = 2 ).
Having found this length ,
draw the line EF parallel
to B A and at distance
from
B A
* 174 , and cut
ting the circle at C , and join
CA ; then the angle con
tained between C A and BA
will be one of 10 °. Having
drawn this line on the sec
tion as HE J in Fig . 21, the
D
next step is to calculate the
area of the figureHEJFC
to see if it is of the same
area as the original section ,
viz ., 36 sq . ins. In most
cases it will be found to be
too great .
The method for finding
the area of the inclined
section is from the “ in ”
M
and
out " wedges. In
Fig . 21 the area contained
in the figure CEJF is
common to both sections. First find the area
of the “ in ” wedge (HCE ) by means of the
triangle HCE and the small figure outside the
line H C ; and afterwards the area of “ out ” wedge.
In the figure, these areas are 2.84 and 253 sq. ins.,
respectively . The “ in ” wedge is added to the
original area 36 , making 38.84 sq. ins., and the
out " wedge then deducted , leaving 36 °31 sq. ins.
as the area of the whole of the inclined section .
This is '31 sq. in . too much , so a new line at 10 °
inclination must be drawn below HEJ to cut off
an area equal to '31 sq . in . This can be done by
an equation as follows :
The line H J, which is 10-4 ins. long, multiplied
by a certain depth x must be equal to 31 sq . ins .
From which
31
10'4 = '03
The new line, therefore, must be drawn '03 in .
below H J as at L M. The two areas are now of
equal size and the centre of buoyancy of the inclined
section must be found . The best way to do this
is by Simpson's rule. The line L M is divided
equally into an even number of divisions, and
perpendiculars drawn to meet the curve of the
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Practical Letters from
Readers .

our

(The Editor Invites readers to make use of this column for the full
discussion of matters of practical and mutual interest. Letters
may be signed with a pom -de plume if desired. but the full
name and address of the sender MUST invariably be attached ,
though not necessarily intended for publication .)
A Design for a Powerful Model Locomotive .
To The EDITOR OF The Model Engineer .
DEAR SIR ,-By way of a friendly criticism of
Mr. John Case's handsome design for a 4- in , scale
model 6 -coupled express locomotive ; I may say
that I do not quite agree that an engine built to
this drawing would be so powerful as one would be
led to imagine.

Wheel

I

section . The procedure is then exactly the same
as shown hitherto in this series,
The working is shown in the following table for
the inclination of. 10 ° :
TABLE .
Multi
Multi
No. Lengths. pliers. Results . pliers. Results.
I.
0
0
0
0
2
I
I'94
7.76
4
7:76
2
10:24
5'12
2
3
2:56
4
12'4
31
37.2
4
3
2
3.68
5
7:36
29.44
18.8
4'7
4
94'0
80'4
2
6.7
134
26
182
6 :5 :
4
2
2 :7
43.2
5.4
IO
6 :0
I'5
4
9
54
'O
II
I
o
10
Total
102:24 Total = 538-24
102-24 multiplied by } of the spacing , in this
case 1'08 , will give the area, and so checks the result
3
of the previous calculation for the area. There is
almost bound to be a small error. The second total
divided by the first and multiplied by the spacing
gives the distance the centre of buoyancy of the
inclined section is from i (in this case 5.26 ins.) ,
and is marked off along L M at B '. Now L M is
the new water level and it is known that the pres
sures through the centres of buoyancy and gravity
act at right angles to the surface ; therefore, the
centre of buoyancy must be somewhere along a line
N B'O drawn through B ' at right angles to L M
and the weight of the displacement must always
act through G at right angles to L M. The length
of the righting lever is the distance between the two
forces represented by GO which , is .75 in . The
displacement being 26 lbs., the “ righting moment
of the hull is for 10 ° inclination , 26 multiplied by
length of lever “ inch lbs,” that is, 26 x 75 = 1995
in . lbs.
It will be safer for the beginner to draw a new
section for each 10 ° degrees of heel, as one drawing
is apt to get rather confused with the number of
trial lines drawn up it . At an inclination of 30 °
and more the new water level will, in all proba
bility , fall over the rail as shown in Fig . 23. This
will give a little more trouble in computing the area
and centre of buoyancy for the inclined position ,
but one illustration will show a way of surmounting
the difficulty .
The same section will be taken as in Fig . 21, but
for an inclination of 40 ° (see Fig . 23). The line
H J is drawn at an angle of 40 ° with CED. Con
tinue the body curve CQ in a fair line to meet the
line H J in H. Calculate the areas of the “ in "
and out " wedges as before ; using the triangles
EJ D and HCE, and also the small extra pieces
contained outside the lines J D and CH. Now the
“ in ” wedge is too large by the figure HR Q , which
is not part of the boat, so calculate the area of this
excess , and deduct from the first area of the " in "
wedge. Having now the actual areas of the " in "
and “ out ” wedges , proceed as in the previous case ,
to find out how much the total area of the inclined
section is in excess of the area of CEDK , and,
using the line R J as the base , find how much be
low this line the new level L M must be struck so
as to - deduct the excess and make the area
LMKCQ equal to 36 sq. ins.
( To be continued .)

2ź
TOT
Clearance
Axle

3
Fig . 2 - WIDTH OF GRATE FOR SOLID FUEL .
Without laying stress on the fact that the de
sign - unless the prospective builder has in mind
only a model of an
up -to-date " locomotive, in
preference to a model which shall for its weight
and the amount of the work expended upon it prove as
powerful as possible in actual working — is not, in

3 **
Pinc
24ha to
N04-2ź "burner

36

FIG . 3. - SECTION OF FIREBOX ARRANGED FOR OIL
FUEL.

my opinion, the best that could be put forward ,
as a smaller type of locomotive to a larger scale
would not only be more efficient, but could be made
to pass around sharper curves. I would like to
point out one or two features detrimental to the
perfect success of such a model. The chief one is
in the firebox. Supposing that solid fuel is to be
used : the grate, owing to the relatively large driving
wheels, will be, in a scale model very shallow in .
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deed . Again , as I pointed out in a similar case in
my article on modelling “ Atlantic ” type loco
motives (see Fig . 9 , page 176 , August 26th issue),
and as shown by the reply to Query No. 12,444,
page 333, October 6th issue, if an ash - pan is used
to protect the axle -boxes from both dirt and the
radiant heat of the fire, the front and back portions
of the grate overhanging the middle and trailing
coupled axles will be very little use, unless an ash
pan such as is sketched in Fig . 1 herewith is
adopted ; even then the front end will not be much
improved, and therefore I suggest that the throat
plate be carried forward about an inch, as shown
in the accompanying sketch .
Looking at the design in cross-section , where
the engine is to be fired with solid fuel and a deep
firebox employed, width of firebox will have to be
considerably reduced if the axle -boxes are to be
provided with a proper amount of bearing surface
see Fig . 2 ). To obtain the best results from oil fuel it
would be wise to get the maximum width of firebox
by placing the foundation ring over the main
frames , To do this the firebox should be made very
shallow - not lower than the level of the raised
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Queries and Replies.

(Attention is especially directed to the first condition given belotu
and no notice will be taken of Queries not complying with the
directions therein stated . Letters containing Queries must be
marked on the top left-hand corner of the envelope " Query
Department" . No other matters but those relating to the Queries
should be enclosed in the same envelope.
Queries on subjects within the scope of this journalare replied to
by postunder the following conditions :-(1) Queries dealing
with distinct subjects should be written on different slips, on
one side of the paper only, and the sender's nameMUST be in
scribed on the back. (2 ) Queries should be accompanied,
wherever possible, with fully dimensioned sketches, and corre
spondents are recommended to keep a copy of their Queries for
reference. (3 ) A stamped addressed envelope (not post-card )
should invariably be enclosed . (4) Queries will be answered
as early as possible after receipt, but an interval of a few days
must usually elapse before the Reply can be forwarded . (5 )
Correspondents who require an answer inserted in this column
should understand that some weeks must elapse before the
Reply can be published . The insertion of Replies in this column
cannotbe guaranteed . (6 ) All Queries should be addressed to
The Editor, The MODEL ENGINEER , 26-29, Poppin's Court,
Fleet Street, London , E.C.]
The following are selected from the Queries which have been replied
to recently: -(12,737 ] Book on Launch Hull Construction A. T. R. C
(Northampton ) writes : I am thinking of making a small river
launch capable of carrying three ' o four persons. Will you kindly
recommend me a book of full instructions how to make the modern
hull of such a boat, and also what
horse-power engine would be required
to drive same, say, from 7 to 1o miles
an hour.
See" How to Build a Motor Launch ,
price 5s. from this office.
[ 12,736] Marine Engineering.
B. D. H. (Bolton ) writes : I write to
ask if you would give me some in
Ashes foll either side
formation regarding marine engineer
ing. I may state Iam in a small engi
neering works at present. Would
you kindly tell me what arithmetic
56 "
Í should use to get through the ex
amination,and how far I should have
Would the book on ele
Fig . 1. - SHOWING PROPOSED ASHPAN OR FLAME GUARD AND New Position mentary
to study it.
questions ,written by Tod
OF THROAT PLATE .
and McGibbin , be sufficient ? Should
I have to serve four years'appren
footplating ; otherwise the frames will be weakened
ticeship at sea ? What pay should I get during my four years,
my examination ? Should I be
I
passed
after
pay
what
and
to too great an extent - and, so that the two
able to get on a large steamship as an improver or something
burners can be got in conveniently, the rear coupled
of that sort so that I should pay no premium ? Would it be
wheel-base should be extended to 5 * and the dis
possible to obtain last year's examination papers ?
tance between the driving wheels and middle
You would require a good knowledge of ordinary arithmetic;
such as rule of three, extracting square and cube roots ; the use of
coupled wheels reduced to, say, 5 } ins.
logarithms, and the solution of simple equations, & c. " Read's
One of your correspondents has already pointed
Engineer's Handbook " is an excellent book , and is intended for
out that the height of the engine is not in accord
this kind of training which you are inquiring about, and is specially
written
for intending marine engineers, price 125. 6d. from this
standard
ance with the British
loading gauge, and
office. Postage would be about4d. It is preferable to serve so long
if the boiler is lowered to make it agree with this,
in a marine engineworksbefore going to sea. Then a year or twohave
to be putin at sea before you can sit for your second engineers ' exa
the depth of the firebox is curtailed still further.
mination . You could obtain definite information on this point from
H.GREENLY .
Yours faithfully ,
either the Shipping Office (Board of Trade) at any seaport, or from
London , E.C.
the authorities at a sailors ' home--if you have one in your district.
We cannot say whether you could get on a large steamer or not ;
it all depends upon the port you sail from , and the number of ships
A New SLIDE -VALVE . — Mr. James Judge, con
sailing and various other unknown factors. You would probably
go as 3rd or 4th engineer. Few " tramps ” carry more than three
sulting engineer, Newcastle, has patented a new
engineers and a donkey -man, the latter usually taking the chief's
slide-valve gear for locomotives and marine and
night watch . Read's book gives a number ofquestions and answers
stationary engines, which , he claims, will effect a
which are typical of the kind of thing you are examined upon .
great saving to steam users through reduction in
[ 12,704) Capacity of Secondary Cells . “ Cells " (Gateshead)
writes : I will be much obliged if you would answer the following
coal consumption . The valve, by a quick admission
questions. I have made some accumulators, the plates of which
and a quick cut- off, achieves a maximum power for
are 4 ins. by 4 ins. by 1 in ., punched with t -in . holes to the number
of 240 for each plate, countersunk on each side, each cell of which ,
a minimum expenditure of steam . The new valve
is claimed to be easily and cheaply adaptable to
there are five, having two positive and three negative. ( 1) What
will
be the capacity of each cell, and what will be the charging
any existing gear, and to be the only slide-valve
current for each cell, in series and in parallel ? (2) What are the
gear that can be applied to any ordinary engine
proportions of water and sulphuric acid to paste the negative grids
with single eccentric, to give any grade of travel
with litharge ? Is it as good as pasting with precipitated lead, as
in your handbook (" Small Accumulators," page 22)? (3 ) How
and cut-off to the slide-valve , with a wide range of
long will it take to charge these cells in series and in parallel ? I
expansion of steam ; thus giving an engine with
am going to charge through an adjustable resistance from supply
single gear the same advantage as an engine with
mains giving 230 volts.
( 1) Reckon 30 amp. hours per sq. ft. of positive plate area. Two
double eccentrics and expansion link . The patent
positive plates 4 by 4 by 2 equals 32 ; and as there are two sides to
is said to be capable of saving a great percentage
each plate,itmakes it 32 by 2 equal64 sq . ins.,and 64-144thsequals
of coal used to produce steam .
sq . ft., and 1 of 30 equals 20. Therefore capacity should be
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20 amp. hours. (2 ) Charging current should be not more than
5 amps. per sq. ft. of positive plate ; hence equals 3 amps. approxi
mate . ( 3) From 2 to i ofwater and acid ; slightly weaker solution
can be used. (4 ) At 3 amps . will take about eight hours.
(12,6754 ] Model Vertical Boiler . H. G. A. (Wellington )
writes : I have an engine (vertical) with a cylinder i 5-16ths by
21-in , stroke, and want a boiler to drive the sameat 500 revolutions
and 30 or 40 lbs. pressure. Would a 6 by 12 ins. vertical centre
fiue boiler prove large ough ?

2"

2

vsa "steel

y"
..,16 or 18
☆ flue Tubes

-Stoy & diam .

6

2x3 doorway

SECTION THROUGH MODEL VERTICAL BOILER.
No ; you should go in for a more powerful generator -- a 7 -in .
by 141-in . verticalmultitubular boiler burning coal briquettes will
do what you require if the exhaust is turned up the chimney. Fit
it with about ten f -in . or sixteen 4-in . tubes.
(12,709] Concerning Dynamo Field Windings. A. 0. G.
(Wrexham ) writes : There is one thing in your issue of September
22nd that I do not quite see, I refer to reply to Query 12,474 .
You seem to insinuate that adding wire to shunt coil may increase
the voltage. Is this correct ? As the excitation of magnets
depends
on ampere
turns, thesemust be increased to raise voltage .
But in the
same propor
as you add wire you increase the
resistance , therefore, decrease the current, The result is, that
turns increase and amperes decrease , in the same proportion,
leaving net result exactly the same, except that the current round
shunt is a little less , thus slightly increasing efficiency. I would
be very glad if you will say whether I am correct or not ?
You are quite correct in assuming that if the ampere turns remain
the same there will be no advantage gained by adding more wire
as regards obtaining an increased magnetism , and you will note
that in the reply referred to we have advised the querist to rather
rely upon decreasing the gap space . As a matter of fact, improved
results are to be obtained under certain circumstances by adding
wire to the field coils , the practical effect being that as the field
coils are not taking so much current the lost volts in the armature
are less and, therefore, you obtain an increased voltage at the
brushes , this will reach again on the field coils and tend to build up
a slightly increased field if the magnets are not in a saturated
condition . If the reluctance of a magnetic circuit remains the
same you must increase the ampere turns to obtain an increase
in magnetism , but, nevertheless, you may obtain an improved
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result by adding wire to the coils of a field -magnet, though in some
cases it may produce little or no effect. The added wire may be
of a thicker gauge.
(12,889] ModelMaking for Begioners. G. H. S. (Brigg )
writes : l'am thinking of taking up as a hobby in my spare time
model engine making. I should be greatly obliged if you would
kindly intorm me what tools I should require and the probable
cost of the same. I should also like to know what kind of engine
I should start to construct. Any further information on this
subject that you think would be of interest would greatly oblige .
See " Simple Mechanical Working Models,” and “ Metal Working
Tools and Their Uses," 7d. each , post free . After tackling some of
these models you could make a choice from someof the descriptions
of engines which have appeared in our pages from time to time .
Any particular difficulty you have we shall be happy to help you
over if you let us know .
[12,681] Motor for Phonograph . R. D. (Leicester) writes :
I should be greatly obliged if you could tell me which design of
electric motor given in No. 14 , MODEL ENGINEER handbook would
be most suitable to drive a phonograph of the Edison home type
by batteries at 2 volts ; if possible , I should like one that is self
starting. I might say that I did not know of your smart little
paper until lately , but I have found it greatly interesting and
instructive since I have. You might state what kind of batteries
and how many cells I shall want ?
Very small power is required to drive a phonograph and, there
fore, the motor need only be a small one as far as power is con
cerned , but as it is desirable to avoid noise as much as possible ,
the motor should preferably be fairly large and run at a low speed .
The motor - described in Chapter III, size B - would do very well :
use the winding given on page 36 for 12 volts 31 amps., and work
the motor at a lower voltage. We do not advise you to work so
low as 2 volts , but to try 4 volts to start with , and if this does not
give enough power, add one or more cells until matters are satis
factory. The motor shown in Figs. I and 2 , page 17, could also
be used if you prefer this pattern ,made to the largest dimensions
as given by the lowest scale on page 18. Armature, il ins. diameter
by i ins. long, tri-polar pattern ; wind the armature with No. 24
double silk covered copper wire, and the fields with No. 20 gauge
D.C C. copper wire : get as much as you can on the armature, say .
about 21 ozs, and about 4 ozs, on each field coil : connect up in
series. For battery, use two-quart size bichromate cells, in series
to start with ,
( 12,936 ] Sizes of Coil for Motor Ignition . W. R. C.
(Romsey, Victoria , Australia) writes : I am getting a set of Mr.
H. Butler's 2 h.-p. " Hercules ” motor cycle castings and want
to make coil and accumulator myself. Will you please give me
measurements ? The coil will not need either condenser or contact
breaker, I suppose. Australia is a difficult place for model engi
neers . You can get so few castings from stock and even then they
are cheaper imported direct. For instance, the 2 h.-p. cycle motor
castings are listed here at £ 4.
Dimension of induction coil are as follow :: it is necessary to
use a condenser and you can either work with a contact-breaker
on the coil or use a make-and-break at the engine on the De Dion
system ; the condenser should be connected across the break as in
ordinary spark coil. Length of core, 6 ins.; diameter, & in .;
diameter over secondary coil, 21 ins. approximately ; winding
primary, 6 ozs. ofNo. 18 d.c.c. wire : secondary , 1 lb. No. 36 D.s.c
wire ; condenser , forty sheets 4 ins. by 3 ins. ; accumulator, two
cells joined in series to give four volts, each cell containing two
positive and three negative plates ; size of plates, approximately ,
5 ins. by 3 ins. each .
(12,6611 Dynamo for Charging Cells. F. H. G. (Hand .
forth ) writes : Re your reply to Query No. 12,106 owing to shrink
age of steel in magnets, the sizes of dynamo have come out as sketch
(not reproduced ) which please return . I now desire to charge
twenty-three cells only. What difference will thismake to voltage
and winding and to field winding ? The voltage, I suppose, should
be 60 ? What current can I expect ? The poles are cast in Edgar
Allen's dynamo steel. Limbs are of Edgar Allen's dynamo steel,
and armature punchings already bought.
The small difference in the size of your field -magnet will not
affect theresult to any great extent, and you need not feel concerned
about it. To charge twenty - three cells you will require about
60 volts. We do not advise you to make any change in the
armature winding ; the volts can always be adjusted to some extent
by running themachine faster or slower ; you can also reduce the
voltage by putting a regulating resistance in the field -magnet
circuit. We advise you to wind the field cores with No. 23 gauge
wire instead of the No. 24 gauge. If your engine is suiticiently
powerful you should obtain about 14 amps. from this armature .
(12,752] Miniature PetrolMotor. R. R.W. Belfast) writes :
I would be much obliged if you would answer me the following
queries ( 1) Given all the proper tools, is it practicable for an
amateur to make a petrol motor of a size small enough
propel
a 4 ft. 6 ins. by 6 ins. beam model destroyer, who has already made
a steam enginé (cylinder, I ins. by i in .) and boiler for the same ?
(2) If not practicable, wherein lies the difficulty ?
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It depends to a great extentupon your capabilities and previous
experience with petrolmotor design and construction and running .
It would notbe an easy task for one well up in such work to make
so small an engine, and the matter would be to a great extent
experimental. Internal combustion engines are totally different
to steam , and though you may bewell up in the latter branch that
would not help you in this case , except as far as the mechanical
and constructive work went. It is purely a matter for experiment
-and a very interesting experiment too .
( 12,738] Bichromate Cells . E. J.S. (Bromyard ) writes : I.
have had a double fluid bichromate battery in use during the last
three summers for charging 4-volt accumulators once a month or
six weeks. At first I used chromic acid at is . 4d . per Ib . tin , as
follows (they are three-pint size and have four carbons and a wide
zinc) : Water , 22 } ozs. ; sulphuric acid , 45 ozs. ; chromic acid ,
6 ozs. Inner cell : Water, wij ozs.; sulphuric acid , 1 oz. Latterly
I was supplied with some chromic acid locally - at is. 2d.-- but it
looks like impure bichromate, cakes on to the bottom of the jar,
and deposits purple crystals on the carbons very badly . I enclose
you some. Are these chrome alum ? and how can I avoid the
nuisance . Moreover, my carbons, since using this new acid , are
cracking and splitting dreadfully. Would this be owing to the
crystals penetrating and forming in the pores of the carbons, or
would it be owing to soaking the carbons in warmish water for, say,
a couple ofhours , or simply from old age, as pressed carbons cannot
be expected , I suppose, to last for ever ? If you know of a dynamo
set for charging 4-volt accumulators, eitherwith petrol, or gas engine
or turbine or Pelton water wheels , I should be glad to have the
address and some particulars.
The crystals sent by you are chrome alum ; you are probably
correct in assuming that there is bichromate of potassium in the
chromic acid which you have been using. To aviod this trouble,
use only the best quality of chromic acid . We are inclined to the
opinion that the cracking of the carbons is due to the acid ;
but, as you suggest, pressed carbons will eventually crack and
split up. The proportions of chemicals which you have been using
are very fair ; you might try less chromic acid , say, 22 ozs. water,
3t ozs. sulphuric acid ,4. ozs. chromic acid . Re dynamo for charging
accumulators,write to M.A. H.Avery, Fulmen Works, Park Street,
Tunbridge Wells, or the Universal Electric Supply Co., 60 , Brook
Street, C.-on -M ., Manchester.
(12,528 ] Sbock from Field Coils. F. B. (Nottingham ) writes :
I beg to thank you for information received in reply to my recent
query. In reply (see No. above) you say " Join bobbins in series
with each other ." This I did , but the machine refuses to build
up properly, making only 2-4 volts at 2,000 revolutions perminute ;
but in joining up in parallel shunt at 2,000 revolutions per minute
it will make 30 volts. In testing field windings with galvanometer,
I notice one coil gives a decided shock on breaking circuit, and other
does not - should this be so ? I fail to trace any leakage to core
from either, and both coils answer the galvanometer , moving the
needle about 30° with a Leclanché cell. If you could help me
further in this matter , I should be extremely obliged.
You say by joining up your fields in parallel shunt the machine
gives 30 volts . This, we gather, is what you require ? A shock
will often be felt on breaking the field circuit when current is flow
ing in it ; and unless a sensitive instrument (galvanometer) and a
high voltage current be used in testing, a slight leakage will not
be apparent. When the field circuit is broken , a very high E.M.F.
is induced in the coil momentarily , and this is the cause of your
feeling a shock perhaps . We can offer no other explanation . For
this reason the brushes should never be lifted off the commutator
while machine is running. Itis liable to break down the insulation
of the coils .
(12,616] Size of Pulley for Dynamo. IL.C.C.(London )writes :
should be much obliged if you would reply to the following query :
What size diameter pulley is required for a dynamo in order to give
35 volts 6 amps. ? The dynamo is shunt wound, ring armature,
overtype (as T. W. Thompson's, of Greenwich ), two-pole. It
gives at present, with a 2- in. diameter pulley, anything up to 100
volts and about 2 amps., although it is wound for 35 volts and
about 6 amps. The shaft is $ in . diameter. I was advised , when
purchasing the dynamo, to get a larger pulley, and endeavoured
to calculate it by the " torque " method ; but it came to nothing.
The machine was made by theGeneral Electric Company, ofQueen
Victoria Street.
The diameter of pulley is usually determined by the speed at
which the dynamo must be driven , and its relation to the speed
and size of driving pulley of the engine, or other source of driving
power. We should not recommend a smaller pulley than 3 ins .
diameter by 2 ins. wi e on the dynamo shaft. if the pulley is too
small, there is risk of the driving belt slipping. Judging from the
high volts your dynamo is giving, it would seem that the pulley on
its shaft is too small. If you can give the speed atwhich the arma
ture is designed to rotate, and also the speed and diameter of the
engine pulley, the diameter can be calculated for the dynamo
pulley by the following formula :
diameter of engine pulley X speed
dynamo speed
If you do not know the speed at which the armature should be
driven , and cannot find out from the makers what it should be
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you must run it at varying speeds until you get a correct output by
trial. If supplied with current at 35 volts, themachine should run
as a motor at about 10 per cent, lower speed than it requires as a
dynamo; you should load it until it takes 6 amps .
( 12,554) Induction Coil Failure. T. W. (Oldham ) writes
I received your answer tomy query (No. 12,437), for which I thank
you . I do not quite understand certain parts ofit, and I wish you
to kindly give me a little more information . Before going any
further I will repeat the particulars of the coil: weight of secondary
wire , 41 lbs. s.c.c., wound in sixty -nine sections ( the reason there are
so many sections is because there is too much paraffin wax on the
wire) ; the sections are insulated with the best grey filter paper,
soaked in paraffin wax ; a vulcanite tube, if in . diameter, t'in
thick , 14 ins. long, insulates the primary from the secondary . The
primary consists of 2 lbs. of 14 D.C.C., wound in three layers, 12 ins.
long ; core, it lbs. of 22 iron wire, 13 ins. long, I in. diameter ; ends
of coilmahogany , condenser seventy -five sheets, 8 ļos. by 5 ins. I
have not as yet finished the coil off, there being no covering on the
secondary, nor is it fastened to the baseboard . When I connect to
an accumulator giving 4 amps. at 6 volts., I only get a thin f -in .
spark . In your answer to No. I you say the coil is earthed . Now
I have placed a quantity of strips ofmica under the langes, raising
the coil about 1 in . above the base ; this has no apparent effect on
the spark length . I have touched each secondary terminal
separately with one hand , and the gas pipe with the other , and can
get no shock . ( 1) Do you still think the coil is earthed with the
mica under the flanges ? If so , how can it be earthed ,?
For instance , I took a piece of wire fron one of the
secondary terminals and held it momentarily near one of the
primary terminals, and got a small spark. I can also get a violent
shock by touching one primary and one secondary terminal (2) Do
you think there is a breakdown of the insulation between primary
and secondary ? If so, how would you remedy it ? If the break
down is only slightwill it preventme from obtaining a larger spark ?
(3) If the vulcanite tube has been pierced, how can I find the spot ?
(4) From the dimensions given , what length of spark should I get ?
(5) Would vulcanite ends make any great difference in the spark
length ?
(1) Very likely ; the mica under the flanges does not affect the
question . By, earthed is meant a breakdown from secondary
to primary ; in induction coil work the whole of the base and
flanges may be considered as earth . (2) Yes ; it seems probable ,
as the effect you obtain points to a breakdown, owing to a pierced
tube. The smallest hole will make every difference between a
good result and practical failure. (3 ) Very difficult ; you may find
a tiny burnt place by careful examination . (4 ) About 41 ins.
(5 ) They would certainly improve the insulation . If you can look
down one end of the core so as to see inside the tube, you may see
a little spark of the secondary has pierced the tube, and your con
denser may be pierced ; this would also practically destroy the
Spark : try a new condenser bef re dismantling te coil ; if that
fails, try a wrapping of paraffined paper round the ebonite tube,
wrapped round several times. There may be faults in the sections,
owing to careless winding ; if any of the turns happen to be culled
down so as to short-circuit some of the turns, you will not obtain
much of a spark , as such coils damp the action of the core. Take
off half the sections and try the remainder to see if there is a faulty
section. Half the sections should give you a 2- in . spark, and so on
in proportion . By trying the coil in a dark room you may see
where the leakage is if leakage exists.,
(12,631) Accumulator Charging ; Lathe Tools; Telephone
Trouble . D. E. (King's Lynn ) writes : I have put up an inter
communication telephone in my house, and want to run same
to use
down to my workshop , about 100 yds. away, and so wantsoldered
an earth connection for one wire to save expense , I have
my wire from zinc to lead gas pipe in house, but when I join carbon
wire up to galvo , and take connection off water pipe only a dis
tance of 2 or 3 yds. away, from where each other are earthed , I
cannot get the minutest deflection (hardly visible). Can you tell
me where to look for the fault ? I have made it a regular practice
of charging my small accumulator 4 volts by passing town supply
of 200 volts through them off one side of my fuse board without
noticing any ill results, as far as I can see. But would you say if
it does them any realharm ? I am about to purchase one dozen
slide-rest tools, and should be obliged if you would give me sketch
of shapes and names of the ones which I shall find most useful in
ordinary turning .
( 1) It looks as if your battery power was not sufficient. Try
somemore cells. There is evidently high resistance in the circuit.
( 2) No harm should occur to your accumulator, provided you are
it. We presumeyou have
notpassing too heavy a current through
it in series with your house lamps. Ascertain what the charging
enquiring
the
makers
from
of the accumulator,
should
rate
be by
and then you can find out the greatest currentwhich will be passing
number
maximum
of lamps alight at
note
of the
through by taking
one time in your house, and their candle-power. A 16 C.-p. lamp
and an 8 C.-p.
volts,
200
ampere
approximately
at
3 of an
passes
lamp .15 ampere. You must be careful to always connect the
positive terminal of the accumulator to the positive pole of your
mains. Relathetools :—We give you a list of names of lathe tools.
You will find further information in our handbook “ Practical
Lessons in Metal Turning," price 25. Lathe tools are usually sold
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in sets. A useful selection would be-- one front roughing tool for
iron, one pair right and left ditto , one pair right and left tools fr
brass, one front tool for brass, one parting tool, one screw -cutting
V tool outside, one ditto inside, one boring tool, one pair right an
left-hand knife tools . Patterns vary, but you can order in these
names. They should be of a size to suit your lathe. When order
ing, state the height of your lathe centre from the bed and the
height of the centre above the top plate ofyour slide-rest. If your
rest is fitted with a slott tool post, you must take care that the
tools will go into theslot. SomeAmerican lathes have narrow slots
really designed to take flat cutter bars .
[12,629 ] Carbon Spark Plug . L.T.R. (nr. Exeter) writes : 1
should be obliged if you would tell me if the following is worth a
patent. I have arranged a sparking plug, using hard carbon in
stead of metal, at the sparking gap, and the exhaust passes between
this gap, tending to clear away deposit of carbon, & c. (from the
explosion).
Your description is not sufficiently explicit for us to give you an
opinion. Why not apply for a Provisional Protection, and if you
obtain this show your idea to somepeople interested in petolengines.
You will find our sixpenny handbook Patents Simply Explained
full of information on how to take out a patent, with particulars of
fees, & c.
(12,571) Storing Calcium Carbide. J.S. P. (Margate) writes :
Could you tell mehow much carbide of calcium I should be allowed
to keep for private use without a licence ? I have a large acetylene
lamp, which takes about 1 lb , to charge it, and as I have to pay
gd. per lb.,it makes it come rather expensive, I thought if I could
buyitin 14 or 28 lbs. at a time I could get itmuch cheaper. I have
your book on “ Acetylene Gas : How to Make and Use It," and
have read through the regulations therein , but I do not quite under
stand whether they apply only to persons wishing to sell the car.
bide, or whether they would be the sameif you wished to keep it
only for private use. If you can make this clear to me, I shall feel
greatly obliged.
We are indebted to Mr. C. N. Turner for the following reply :
In reply to your query, the absurdly small quantity of 5 lbs. is all
one is allowed to store (of calcium carbide) without a licence.
Licences are obtained at the offices of the local authorities. The
price you are paying, i.e., ed . per lb., is excessive. I can always
buy 7-1b . tins, either lump or broken for lamps, for 2s. 6d . retail.
You can buy 1 -cwt. kegs at 215. to 228. on rail London .
(12,482] Exolanation of Formula in August 18th issue.
P.W.S. (Ireland )writes : In reading last week's paper, I do not quite
understand what the number 2 is for in the top corner of page
149 in the article " Testing Small Electric Motors .” It reads like
this 2TRNW and I do not understand what the number 2 is for
33,000
the rest is quite clear to me. A few days ago Iwaswiring up some
motor car accumulators, and by accident the blade of my knife
touched some acid which had been spilt or shayen out from the
inside of the accumulator on to the top , and the part of the blade
which touched the acid became coppered . I experimented a little
with some sulphuric acid , but could only get the coppering colour
by rubbing the blade of the knife in the shaken out acid on top of
the accumulator. I should esteem it a great favour if you could
tell me how to get this coppering colour to any extent ; also to ex
plain the first query.
"The number 2 is part of the expression 27R ; that is, 27 times
the radius of a circle gives you the length of the circumference ;
it is exactly equal to the expression 7 times the diameter --that is,
3'1416 times the diameter, which also will give you the length of
the circumference . To find the circumference of a circle you take
either 27 times the radius, or 7 times the diameter. The result
is the same. T can be taken as 3 1-7th, which is near enough for
all ordinary work . The acid evidently contained copper, so that
it formed a solution of sulphate of copper. You can deposit copper
on steel by making such a solution of sulphate of copper, and
dipping the steel in it, or by rubbing the steel with a moistened
piece of blue sulphate of copper, which can be procured from any
chemist.
[ 12,923] O.N.R. Locomotives. A. B. (Doncaster) writes :
Would you kindly publish a drawing of Patrick Stirling's No. 776
class of8 ft, singles on theG.N.R. ?
We append herewith a scale drawing of the locomotive you
request.
[ 12,538 ] Accumulator Grids. F. M. (Watchet) writes : ( 1) Can
you tell me of an alternative method of making plaster of paris :
moulds for accumulator grids to that described in your handbook ?
I find it extremely difficult to cut out a decent half-mould ; and
then when I have got it " good enough " the paraffin wax persists
in sticking, although you may try to get it out by " inserting a pin
at one corner ." I should prefer to make smaller spaces, because,
should two or three squares of paste fall out, of the size illustrated
in the handbook, the results would be undesirable, although not
at all unlikely to happen. (2) Will you please give me a rule for
calculating the internal resistance of accumulators given - sp . s.
of electrolyte, size of plates, number of ditto , & c . ? (3 ) What is
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the greatest discharging current permissible per sq. in. of positive
plate area in an accumulator ? (4 ) How can I tell whether differ
ent samples of lead are sufficiently pure for accumulator grids or
not ? (5) Is the variety of lead used for packing up Mazawattee
tea pure enough ? (6) How can I purify impure lead ? (7 ) How
can I tell whether zinc is pure enough for battery purposes or not ?
(8) How can I purify impure zinc ?
( 1) We are unable to suggest a more simple method of making
an accumulator mould . You could make a wood pattern , and pour
the plaster over it ; the pattern should be coated with grease to pre
vent it sticking to the plaster . Why not try again ? Get a
smoother surface formed to prevent the wax from clinging ; a coat
ing of shellac varnish may help matters. You can try smaller
spaces if you prefer them . (2 ) We do not know of any rule. The
resistance of the electrolyte decreases with the density, and varies.
therefore , during charging, being least at full charged condition .
( 3) For pasted plates 6 amperes per sq. ft. of positive surface
( 4) You must rely on the lead merchant to give you a commercially
pure lead ; English lead is the most pure. (5) We are unable to
give an opinion . (6 ) Melt it in a ladle and skim off the dross
which formson the surface ; the longer you continue the operation
the more pure will the lead become. (7 ) Only by practical test in
the battery ; if it rapidly becomes filled with holes it is of poor
quality ; blackness is also a sign of impurity. Zinc must be well
amalgamated with mercury over its entire surface before being
used in a battery. (8) As with lead you must rely on themerchant ;
it can be purified in the samemanner as lead but requires great care
in melting as it readily takes fire and burns with a greenish flame,
if the temperature becomes too high . Commercial zinc always
contains impurities.
( 12,518] Windings for 60 -Watt Dynamo Galvanometer
Cords. W. B. (Larkhall) writes : I intend making an undertype
dynamo of about 16 volts 4 amps. Please tell me size of armature
and length ; I intend using 8- slot stampings. Also give size of wire
and weight for same. Should cores ofmagnets be round, and what
diameter ? What size and weight of wire would be required for
magnets ? Would 11-16ths steel be large enough for spindle, nd
would gun -metal be better than cast-iron for bearings ? Could you
also tellmewhere I could get a galvanometer face already marked,
or how I could mark one ?
If you will obtain a copy of our sixpenny handbook , No. 10 , on
“ Small Dynamos and Motors," you will find in it a complete
series of designs of dynamos both under and over-type, also Man
chester , with drawings and sizes ; also tables of windings for various
outputs, as well as a great deal of information on armature winding
testing and connections ; in fact, just the information you require.
Steel of 5-16ths in . or 3-8ths in . diameter would be a suitable size
for a dynamo of the size you mention : 8 -slot drum stampings would
do very well ; the bearings in which the shaft runs should be of
gun-metal butmay be carried in cast-iron pedestals. You can
obtain galvanometer face from T. Tamblyn Watts, ofGoldiehands,
Settle, Yorkshire.
(12,555] Concerning Motor's Shunt Windings, Resist
ances, etc. V. H. S. (Godalming) writes : There is a connection
on somemotors from the rheostat to themotor called the “ shunt."
Will you please tellmewhat the shunt is ? Does it go to the arma
ture at field ? Does itmatter if it comes from the positive wire or
negative wire of the supply current ? If possible, a sketch would
oblige. Do you publish any book where I can find how to work a
testing set which has shunts again , and some shunts marked ; or
99
can you give me any information on such shunts ?
(I) The rheostat in question is intended to start a motor whose
field coils are connected in shunt to the armature. When connect.
ing up a wire is run from this terminalmarked shunt to one end of
the field coils, which is fixed to a separate terminal on the motor.
Such a rheostat is usually so arranged that it feeds the motor from
the positive main by being connected to the positive main at the
terminal marked " line " , but it makes little difference if it is
joined to the negative main . You will find an explanation with
sketches which will give you a great deal of information in our
sixpenny handbook , No. 14 , “ Small Electric Motors." (2) In this
case the word “ shunt ” applies to a coil which is connected to the
galvanometer of the testing set and acts as a kind of bye-pass
which shunts some of the current past the galvanometer ; these
shunts are in common use with all kinds of galvanometers, and are
made with a resistance which is some fraction of the galvanometer
resistance ; in your case the fraction 1-99th means that the shunt
in question is that fraction of the galvanometer resistance, and
will shunt almost all the current past the instrument, only 1-tooth
partgoing through the galvanometer coils, the result is that you are
able to reduce the deflection of the needle to a readable amount.
You cut in by means of a plug or switch the shunt most suitable
for the particular test. If you will apply to the maker of the par
ticular testing set he will give you full instructions how to use it
If you wish to study the theory of shunts, you will find information
in " Electrical Engineering," by Slingo & Brooker , price : 25. This
is also an excellent text-book on Electrical Engineering in general
as it covers a very wide range .
(12 488 ) Electric Lighting from Accumulators, S. E. M .;
( Edinburgh ) writes (1) I have an 'accumulator of 6 volts 7 amps.
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I am using same for small electric lamps. I want to know what
voltage and amperage of lamp I should use to get the best possible
light with the smallest consumption of circuit. ( 2 ) I have tried
53-volt 1 amp. lamp, but it only lasted for a few days and suddenly
went out. Could you tell me whether the defect was in the con
truction of the lamp or was the current from the accumulator too
strong ?
The highest efficiency is obtained by over -running the lamp, that
is, giving it more volts than it has been designed to take normally ;
but the penalty to pay is that by this means the life of the lamp is
very much shortened. You appear to have been going on this
plan , but the lamp, of course, depends upon the current for the
light which it will give, and it is for you to determine if a 4 amp.
lamp gives sufficient light. It is necessary for the lamp to be of first
c'ass manufacture, and consequently you must pay a fair price ;
there are plenty of cheap small lamps which are almost worthless,
One difficulty is that the accumulator will give rather more than
6 volts at first when fully charged, and therefore there is danger
of burning out a 5t- volt lamp in a short time. A safeguard is a
small adjustable resistance fitted on the accumulator so that ġou
can ease matters for the lamp ; with such a resistance and a 5t-volt
Jamp you should get good results. The amount of current which
the accumulator can give, or its capacity, does not affect the life
of the lamp. The whole question practically comes to this : by
over-running the lamp you can get a brilliant light with a com
paratively small consumption of current, but the lamp does not
last so long ; the better the make of the lamp and the less the excess
of volts, the longer will the filament hold out. Weadvise you to
continue with 5t-volt lamps, but to add an adjustable resistance
for compensating the variable voltage of the cells .

The News of the

Trade .

[ The Editor will be pleased to receive for review under this heading
samples and particulars of new tools, apparatus, and materials
for amateur use. It must be understood that these reviews are
free expressions of Editorial opinion , no payment of any kind
being required or accepted . The Editor reserves the right to
criticise or commend according to the merits of the goods sub
mitted , or to 'abstain from inserting a review in any case where
the goods are not of sufficient interest to his readers.]
• Reviews distinguished by the asterisk have been based on actual
Editorial inspection of the goods noticed .
Small Electro -motors .
The illustration herewith shows the small Ant " and " Bee "
model vertical type electro motors which Messrs. F. Darton & Co. ,
142, St. John Street, Clerkenwell, E.C., are now supplying at
BEE

F. DARTON & Co.'s

MODEL ELECTRO
MOTORS ,

prices from is, 6d . upwards . We understand that these motors
are of the best make, and require but one cell to work them . Other
types of motors are also listed, and Messrs .Darton & Co. will forward
an illustrated leaflet upon receipt of stamp to cover postage,
Dissolution of Partnership .
Mr. F. Smithies, lately trading under the name of Flooks and
Smithies, of 60 , Leavesden Road, Watford , informs us that he
has issolved partnershipwith Mr.Geo .E. Flooks, and with whom
he from henceforth has no connection.
The 3t-in . gauge, 4 -in . scale, Great Western tank locomotive,
reviewed in our columns February 25th , 1904 , and described in
our new book, “ The Model Lacomotive," castings and parts for
the 2-in . scale locomotive, “ Nipper," and, other railway special
ities, will be obtainable from W. J. Bassett-Lowke & Co., North
ampton , and all orders for these goods will have the personal
attention of Mr. Smithies.
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FTER a careful consideration of the various
suggestions in our Book Competition, we
have decided to award the prize of half- a
guinea to
Mr. E. HOWELL,
27 , Lake Street ,
Hull,
who sent in a set of six suggestions, all carefully
thought out and explained in detail. Of the vn
successful entries, we have selected the following
for commendation , and have in each case sent the
competitor a book as a consolation prize :-L. A.
Featherstone (Catford ), R. B. Chatwin (Birming
ham ), S. C. Fildes (Ulverston ), J. Fitzgerald (New
Barnet), W. Coulston (Melton Mowbray ), W. E.
Common (High Wycombe), W. G. Pearn (New
Cross), Dick Lewis (Machynlleth ), A. F. Hoare
(Haileybury ), J. E. Dobson ( Bradford ). C. L.
Wilkinson (Gainsborough ), and W. L. Rutherford
( Thornley Colliery ). A number of other readers
took part in the competition, and although we have
not been able to make an award in these cases, we
should like to express our thanks to them for the
interest they have shown in the matter. We shall
take an early opportunity of giving the promised
list of books already published which answer many
of the requirements expressed by the various com
petitors.
A

.

Answers to Correspondents .
J. H. N. (Weymouth ).- Morse twist drills may be
bought from almost any good tool dealer. Try
George Adams or the Fairbanks Company, whose
advertisements appear in this jou nal.
C. S. S. (Sheffield ).— Your gramophone queries are
too extensive to answer fully through the paper.
We suggest that you read Bottone's book on
“ Talking Machines and Records," price is . 8d .
(post free) from this Office.
J. H. P. (Basingstoke ).- Primary to be wound with
about 6 ozs. No. 20 gauge d.c.c. copper wire ;
secondary to be wound with about 6 ozs. No. 16
D.s.c. copper wire ; the exact amount does not
matter ; fill up your bobbin comfortably .
R. C. (Bethnal Green ).— We cannot say from your
sketch . Possibly you could make it into a motor,
but a dynamo so small would not be much
practical use . See our handbook , " Small
Dynamos and Motors," 7d . post free.
0. T. D. (Shewen ).— We always insert the price of
a catalogue whenever information as to the
amount is obtainable. When a trade firm does
not stipulate that their list will only be sent
upon receipt of so many stamps we can only
infer that no charge is made for it. It is always
safe to send a penny stamp to cover the postage .
L. R. T. (Dudley ).-Our arrangements are already
made. We shall not, as far as we know , publish
another coloured design for a steam locomotive
for at least a year or two.
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M. N. (Aston ). --You cannot get the water back
into the tank from which motor is supplied
except by means of a pump, which would take
more power to drive it than the water motor is
developing . The only other way would be to
See articles on
carry it back by the bucketful.
Water Motors in back numbers, such as Decem
ber 15th , 1901, issue. We shall be publishing a
handbook on the other subject you mention very
shortly.
“ RAILWAYS .” - You should address your query to
the Locomotive Magazine, 3, Amen Corner, Pater
noster Row , E.C.
H. H. C. (Chelmsford ).- Messrs. Hardy & Padmore ,
Ltd., Worcester ; Messrs. F. Darton & Co., 142,
St. John Street, Clerkenwell, London , Messrs.
Norris & Henty, of Upper Thames Street, London ,
make sizes such as would be useful for driving a
small lathe. Hot-air engines give out very small
power in proportion to their size . A 1-20th h.-P.
size would be a fairly large engine and could
scarcely be considered a model.
T. G.– Please see our handbook , Induction Coils
for Amateurs.'

Notices.
The Editor invites correspondence and original contributions oa
all amateur mechanical and electrical subjects. Matter intended
for publication should be clearly written on one side of the paper
only,and should invariably bear the sender's name and address. It
should be distinctly stated, when sending contributions, whether
remuneration is expected or not, and all MSS. should be accom .
panied by a stamped addressed envelope for return in the event of
rejection Readers desiring to see the Editor personally can only do
so by making an appointment in advance.
This journal will be sent post free to any address for 138 per
annum , payable in advance. Remittances should bemade by Posta )
Order.
Advertisement rates may be had on application to the Advertise
ment Manager
HOW TO ADDRESS LETTERS.
All correspondence relating to the literary portion of the paper ,
and all new apparatus and price lists, & c .,for review ,to beaddressed
to THE EDITOR, " The Model Engineer " 26-29. Poppin's Court
Fleet Street, London , E.C.
All correspondence relating to advertisements and deposits to be
addressed to THE ADVERTISEMENT MANAGER , " The Model Engi
neer , 26-29. Poppin's Court, Fleet Street, London , E.C.
All subscriptions and correspondence relating to sales of the paper
and books to be addressed to Percival Marshall & Co., 26-29
Court, Fleet Street, London, E.C.
. Poppin's
Sole Agents for United States, Canada, and Mexico : Spon and
Chamberlain , 123, Liberty Street, New York, U.S.A .. to whoto
all subscriptions from these countries should be addressed.
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Model Vertical Engine.

By E. H.

A MODEL VERTICAL STEAM

NTIL THE MODEL ENGINEER commenced its
first Volume hadi Nitle of nomidea ofthe
action of the steam engine, but at the present
time I hold a position of no small value in connec
tion with a large steam plant, which I consider is
entirely due to the instruction that I have received
from the above.
The model, of which a photograph is given,

U

ENGINE .

was built by myself from my own patterns in about
two years of very limited spare time, and has been
coupled up to a large boiler , and steamed for several
hours at a time at 400 revolutions per minute.
The principal dimensions are as follows :
Cylinder, if bore, 2 -in . stroke, fitted with two gun
metal rings ; steam ports, f by $ ; exhaust, f by
£ ; standards, 6 ins. high between bedplate and

The Model Engineer and Electrician .

458

cylinder cover ; crosshead , 15-16ths wide by 11-16ths
deep ; connecting -rod (marine type), 34-in , centres,
7-16ths at thickest part ; crank -shaft, which was cut
from steel boiler plate, is 6 ins. long and { in .
diameter, reduce to fin . diameter for bearings ;
flywheel, 6 ins. diameter , { in . wide on rim ; eccen
trics are if diameter , and have a throw of 7-16ths :
link has slot if ins. long , to same radius as the length
of eccentric rods, viz ., 5 ins. ; piston and slide
valve rods are and $ diameter respectively ; con
necting -rods to link , 2 centres ; bedplate, which is
of } in . steel plate, is 64 by 44 ins. ; the base is of
wood , painted dark , with white stencilling on sides
end ends, but is not shown in the photograph ;
the paint, which although showing rough, is in
reality very smooth .
I should be pleased to give any further informa
tion at any time.
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flame, and to be sure and apply plenty of the flux ,
especially just before applying the solder.
Mouldings for Model Yachts and Railways.
By O. L. HARTLEY .
Having proved the following to be a good method
for making small mouldings for the use of decorating

The Society of Model Engineers ,
[Reports of meetings should be sent to the offices of THE MODEL
ENGINEER without delay, and will be inserted in any par.
ticular issue it received a clear nine days before its usual
date of publication .)
London .
FUTURE ARRANGEMENTS. – Thursday, December
8th : Usualmonthly meeting ; lecture and practical
demonstration of moulding and casting, by Mr.
John O'Neill.
A new Session having commenced on the ist
inst., it is to the interest of any readers who are
thinking of joining the Society to do so at once, so
that they may be able to participate in all the
arrangements which are being made for the ensuing
year, which promises to be a very interesting one.
Full particulars as to membership will be sent in
response to any enquiry addressed to HERBERT G.
RIDDLE , Hon . Sec ., 37 , Minard Road, Hither Green .

Fig . 1 -MOULDINGS FOR MODELS.
model yachts, railway carriages, & c ., I think other
readers will welcome the idea . Procure a few

Provincial Societies .
Wolverhampton . - A Society is being formed
in this district. Gentlemen interested in model
engineering and wishing to join , are asked to com
municate with Mr. T. E. CLARK , Albany House,
Shaw Road , Bushbury .

Workshop Notes

and Notions.

(Readers are invited to contribute short practical items for this
column, based on their own workshop experience. Accepted
contributions will be paid for on publication , if desired, accord
ing to merit. All matter intended for this column should be
marked " WORKSHOP " on the envelope.]
A Soldering Flux.
The following formula for making a soldering
flux will be found a great help in soft soldering
or tinning iron and steel. The flux consists of 2
parts zinc chloride, 3 parts glycerine, 5 parts
alcohol. The writer has used both the granulated
zinc chloride that comes in small vials, and also
that made by dissolving zinc in hydrochloric acid ,
but prefers the former. In using the flux it is
very essential that the surfaces to be tinned or
soldered should be perfectly bright and clean, and
it is possible to solder even cast iron , if due care is
used . It is generally the best policy to heat the
parts to be soldered directly in the gas or other

Fig . 2. — METHOD OF MAKING MOULDINGS.
hacksaw blades, take the temper out of them so as
to enable you to file them into scrapers , such
shapes as shown in Fig . I. Now fasten a piece of
planed wood (say { in .) in the vice (see Fig . 2 ), and
plane the edges down to the angle of your scrapers,
as shown in Fig . 1 ; then proceed to scrape the
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new tool along the wood, finishing off lightly. This
will give you a decent moulding, and the lengths
can be sawn off as required .

The Junior Institution

Phosphor Tin .
A method formaking phosphor tin was described
by D. Rogers in a recent issue of The Foundry as
follows : - “ I use red phosphorus, which can be
obtained in the form of powder . It will not ignite
below a temperature of 240 ° C. The melting
point of tin is about 230 ° C., or 10 ° less than the
ignition point of red phosphorus, and it is this
difference of 10 ° which makes the method possible .
For every 28 lbs. of tin , take 4 ozs. of phophorus,
and ram fairly hard into the bottom of a crucible
of sufficient size to receive the required quantity of
tin . The phosphorus should be covered with

SUMMER MEETING IN GERMANY.

IT

of

Engineers,

[ BY OUR SPECIAL REPRESENTATIVE. )
(Continued from Page 436.)
'HESE experiments were carried out to the
E
THES
orders of a company formed for the purpose
of studying the working of electric high
speed railways. It's German name is “ Studien
gesellschaft fuer Elektrische Schnellbahnen," and
it is composed of a number of German manufac
turing firms and financiers, Messrs. Siemens and
Halske being amongst themembers. A large num

Fig . 24.-HIGH -SPEED ELECTRIC CAR RUNNING AT A SPEED OF NEARLY 100 MILES AN HOUR BETWEEN
MARIENFELDE AND ZOSSEN , NEAR BERLIN .
powdered charcoal, and the crucible warmed be
fore putting the phosphorus in . Melt the tin in
another crucible, bearing in mind the fact that it
must be just melted and not overheated , on account
of the fact that there is only a 10 ° leeway between
the melting point of the tin and the ignition point
of the phosphorus. Pour the tin into the crucible
containing the phosphorus, and after stirring and
allowing some time for mixing, place the crucible
in the furnace, and burn off the excess of phos
phorus. Arsenic tin can bemade in the same way.”

New T.B.D. - The torpedo boat destroyer , Ure ,
the first of a new batch of similar vessels which the
Palmer Company are constructing for the British
Admiralty, was launched recently at Jarrow . She is
225 ft . long, 35 ft. beam , and has a displacement of
570 tons. Engines of 7,000 h.-p. will be driven by
steam supplied by Reed's water-tube boilers, and
the vessel will steam 251 knots an hour.

ber of experiments have been made, and important
information acquired from them . The German
Government lent it's aid by permitting these trials
to be carried out on the military railway between
Marienfelde and Zossen, whilst a neighbouring
municipality placed a piece of land at the disposal
of Messrs. Siemens and Halske for the earlier ex
periments . One of the first difficulties was in
collecting the current at high speed, and after pre
liminary failures the arrangement seen in Fig . 26
was adopted , and has given perfectly satisfactory
results. " It is interesting to note that it is necessary
to balance the effect of the wind pressure on the
collecting arms, or they will be carried away from
the live wires when the car is in motion . The wind
vanes for obtaining this balance can be seen near
the upright pillar on the top of the car at the end of
the collector carriers. The conductor wires are
supported upon poles placed at intervals along the
line by means of insulators attached to a vertical
elastic cord stretched in an iron frame at the top of
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each pole. They are provided with lightning
arresters and earthing devices, so that if any wire
should break it is at once put to earth , and all
danger of shock avoided . In the course of the
trials one of these wires actually fell upon an
official, and hereceived no harm .
The following particulars relate to the car :
The armatures (or rotors, as they are called ) of the
motors are mounted directly on the axles, no gear
ing is used, current is supplied to these motors
from the secondary windings of transformers
carried on the car, the primary windings are wound
in sections, each section being contained in a mica
bobbin so as to minimise risk of breakdown ; the
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the car and driven by means of motors supplied
with current through transformers at 110 volts ; a .
battery of accumulators is carried for the purpose
of supplying current to the lights on the car, candles
are used as emergency lights . Switches and fuses
are arranged so that any motor can be cut-out of
circuit if it is out of order . The diameter of the
car wheels is 4 ft . 2 ins.; weight of car complete
with all its gear, 92 tons.
The locomotive was designed in order to dispense
with the weight of the transformers, as the car
proved too heavy for the permanent way, which
suffered repeated damage. The line pressure of
10,000 volts is applied direct to the motors and a

FIG . 25. - HIGH -SPEED ELECTRIC CAR USED IN THE MARIENFELDE-Zossen EXPERIMENTS, SHOWING AIR
GRATINGS FOR VENTILATING THE TRANSFORMERS.
primary volts were approximately 10,000 and the
secondary volts varied from 1,850 at starting to
1,150 when running at high speeds. The total
horse -power given out by the motors was 1,000 ,
but they are capable of working up to 3,000 h . -p .;
this power is , however, only required at starting,
when it is desired to reach normal speed in the
shortest possible time. The speed is regulated by
means of resistances inserted in the rotor circuits
through slip rings on the axles, the control switch
has a range of four steps for starting and twenty
five steps for regulating the speed . The switches
are operated by compressed air at eight atmospheres
pressure under the control of the driver, the air
compressors of two -cylinder pattern being fixed on

saving in weight of some 20 tons resulted ; the
motors are geared to the axles through spur gearing
having a reduction of about 2 to 1, the teeth being
lubricated with oil forced between them by air
pressure, the diameter of driving wheels is the same
as those of the car and starting speed and speed
regulation are also effected by resistances in the
rotor circuits ; in each case these resistances are
made of special resistance wire fixed on porcelain
insulators in iron frames ; switches are operated by
means of compressed air , and both vehicles are
similarly equipped with measuring and recording
instruments ; Westinghouse compressed air brakes
are used . Notwithstanding the reduction in weight
the locomotive only attained a speed of 65 to 70
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engines of a German liner , with falling gauge
miles per hour. These trials necessitated a number
glasses and feed pumps which would not work , only
of experiments on air resistance. Much attention
had to be given to the best form for the ends
to find in the morning that it was all a dream , and
of the car, and a great deal of valuable information
that mywindɔw , which was just above the electric
lighting and steam plant of the hotel, had been
has been acquired . The line is almost straight,
its sharpest curve being of about 14 miles radius.
left wide open since the evening before.
Returning by electric tramcar along
the road which runs through the woods
of the charming Thier Garten , we reached
our hotel with ample time to dress for our
Summer Dinner, which always takes place
during these summer excursions. The oc
casion provided an opportunity for us to
entertain some of the gentlemen to whose
efforts and hospitality so much of our
enjoyments and instruction was due ; so
at 7.30 o'clock behold the members of the
Junior Institution of Engineers and their
friends assembled round the festive board
in a room of dazzling splendour, walls
and ceiling consisting entirely of mirror
glass lavishly enriched with gilded scroll
ornamentation, and flashing in the rays
of the electric light, tables loaded with
good things, and everybody thoroughly
enjoying themselves ; waiters slipped and
tripped on the waxed floor in their eager
ness to serve the courses in a manner
quick enough to please these mad Eng
lishmen , who seemed to be cramming
three months'work and pleasure into four
teen days, and insisted upon keeping their
engagements with a punctuality correct
to four places of decimals — in fact, Ihad
to keep hold of my plates with one hand ,
and get along as best I could with the
other , as they were whisked away the in
stantmyhold was relaxed ; but the result
was that everything wentwell. The beam
ing faces of our guests showed that they
shared our pleasure ; appropriate toasts
were given and responded to ; our good
friend of the day, Director Spiecker, had
honoured us by accepting our invitation,
and again charmed everybody with his
courteous ways and kindly speech . Mr.
F. R. Durham , our local honorary secre
tary for the occasion , was presented with
a writing- case as an acknowledgment of
his efforts in assisting to organise and
carry out the arrangements ofthis trip ,and
finally we ended up in the good old British
fashion by singing “ Auld Lang Syne,"
each with one foot on the table in correct
style . “ There was no doubt about it,
the Englishmen were quite mad .” My
own confidential waiter would not admit
that my translation was correct, but I
really believe that this was his opinion,
because he had been to London , and most
seriously asked me if we still had St.
FIG . 26. - HIGH -SPEED ELECTRIC CAR USED IN THE MARIEN
James's Park ! He appeared much re
lieved when I assured him that it still
FELDE -ZOSSEN EXPERIMENTS , SHOWING THE OVERHEAD
existed . After a cup of coffee with our
COLLECTING GEAR .
Secretary, Mr. Dunn , who, like all secre.
taries, had carried on his shoulders the burden and
Saturday, August 20th , saw us at Mariendorf, in
anxiety of the arrangements, and brought them
the suburbs of Berlin , visiting the Mariendorf
to a successful conclusion in his usual tactful
works of the Imperial Continental Gas Association ,
and inimitable way, I sought my room , having
After making a
liminary inspection of the ex
taken the precaution to keep the key in my pocket,
cavations for the new canal and dock designed to
turned into bed and spent the night driving the
permit coal to be carried by barges to the works,
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we proceeded to the retort houses , passing on the
way the site of the overhead runways and travelling
grab cranes , which will be used for handling the
coal, the structural ironwork for these being
already in course of erection . The cranes will be
of somewhat similar construction to the one shown
in Fig . 7 in the issue of The Model ENGINEER for
October 6th , so that the coal
be lifted from the
barges, and deposited over a large area of ground
until wanted ; it will then be picked up by the
travelling cranes , and deposited in a series of sus
pended trucks, which travel along the overhead
runways to the retort house, The whole of this
plant is to be driven by three - phase electric current,
and an electric power station is in course of erec
tion here to supply the current for the motors, so
that we have a very interesting example of elec
tricity actually assisting in the manufacture of gas
for lighting and power purposes. I think this
point is instructive as showing how the one new
industry need not necessarily destroy the older one
with which it is competing , but that the two may
live side by side to their mutual advantage. By
the way, the use of three -phase current for these
cranes was adversely criticised by some members
of the Junior Engineers, who had experience with a
similar problem in England, in which , after much
consideration continuous current had been adopted
as being more economical in cost of working. * An
examination of the retorts followed . They are of
the double-ended inclined pattern , the coal being
fed in by hand at the upper end, and the coked
residue is withdrawn at the lower end . Leaving
the retort house, we witnessed a demonstration
with the water-gas plant, and two De Laval high
speed steam turbines at work driving the blowers ;
they were non -condensing, and worked at a steam
pressure of 90 lbs. per sq . in . The speed of the tur
bines was 20,000 revolutions per minute , geared
down by helical spur- gearing to 2,000 revolutions
per minute ; each developed 30 b.h.-p., and was
mounted on a pedestal about 3 ft . 6 ins. from the
ground , the size of the turbine casing being about
the size of the wood cover of an ordinary domestic
sewing machine. At these works is situated the
largest gas -holder at present erected on the Con
tinent, having a capacity of 3,827,000 cubic feet.
It was built and erected by an English firm , Messrs.
Cutler & Sons, of London, originally at Vienna ,
but was taken down by the makers and re-erected
in its present position under, I feel proud to say ,
the superintendence of the present Chairman of
the Junior Institution of Engineers, Mr. Samuel
Cutler, junr., when very much younger than the
young engineer he still is . Oh , yes, there are some
quiet young men in London and Sheffield and
Glasgow , and other parts of our Old Country
coming on very nicely , someof them belong to the
Junior Institution of Engineers, and the others
ought to . But my morning newspaper hasn't
heard of them yet, because it says that our young
men think of nothing else but - well, there may
be some truth in it, I've had many a
100 up ” at
billiards myself ; and there is a charm in putting
down the red when you just want three to win , and
the loser pays for the table ; and ( let me breathe it
softly ) there is a nice little billiard table at the
Junior Engineers ' rooms in Victoria Street, West
minster, at which on Friday evenings the dynamics
of spheres in motion are keenly studied with cal
culations of centres of percussion and angles of
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gyration , usually ending in the loss of the white
in the top left corner pocket. And yet here was
this great gas-holder towering aloft, and our Chair
man looking at it with a loving eye ; but alas ,
another great and larger gas -holder was being
erected close by it, having a capacity of 51 million
cubic feet, by a German firm , and being very smartly
erected too . A vertical travelling frame, equipped
with compressed air riveters, was at work , and was
evidence that as we had seen in other instances ,
the latest appliances in engineering were being
pressed into service. The English firm mentioned
have achieved a very high reputation for their
work with the owners of these gas works, and also
tendered for the new gas-holder , their tender being
the same price as that of the German firm . The
owners of the works would have been well pleased
to have accepted the English tender , but the pro
tective duty stepped in and said , " No, you don't,"
unless you like to pay some thousands of pounds
for the privilege, so the contract went to our friends
in Germany . Well, strolling round the compressed
air plant - the compressor, by the way, was of
American make — I reflected on this question — now ,
why was it that under the protective tariff the
customer bought his gas-holder at the same price
as he could have bought it in England under Free
Trade ? Why was it that the price did not go up ,
as weare told the prices are going to rise in England
when we have
I was fairly cornered this
time, so waylaying one of our guides, I was about
Look here, if you
-” , but he evidently
to say ,
saw the gleam in my eye, and said , “ Yes , it is a
very fine gas-holder, if you look down the items
in your programme, you will see that at one o'clock
luncheon awaits you by invitation of the Imperial
Continental Gas Association , I recommend the
salmon mayonaise , and venison with fruit sauce to
follow , champagne will go best with the cigars .”
I quickly looked at my watch : it was five minutes
to one ; there was no time to be lost in the discus
sion of fiscal politics, for those Juniors can tackle a
luncheon , especially in Germany.
After this pleasing function, the ordeal by photo
graph followed , resulting as shown in the MODEL
ENGINEER, for September 29, page 291, and we com
pleted our inspection of the works. Everywhere was
evidence of up -to -date management , the buildings
good , in some cases being scrupulously clean , with
frescoed walls ; the workmen are well cared for, a
dining hall is provided for them , with refreshment
buffet and gas stoves with which to cook their food ;
each man has a cupboard in which to keep his clothes.
There are ample and well arranged washing basins,
also shower baths, so that all may leave their work
in a clean condition and in clean clothes. As usual,
we were received with the greatest courtesy and
attention . I need only mention that the engineer is
Mr. E. Korting, a son of our kind friend of the
Hanover Gas Works, to prove that we had an
exceedingly enjoyable and instructive morning ,
though clouded by the knowledge that the chief
engineer , Mr. E. Drory, was lying seriously ill at his
residence near the works.
( To be continued .)

Quite recently a new steel smelting furnace
was put into operation at Palmer's steel works,
Jarrow . It has a capacity of between 400 and 500
tons per week .

November 17, 1904.

The Model Engineer and Electrician .

Electro - Photographs of Experi
ments with Tesla High Fre .
quency Discharges,
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fair to say that my experience in this direction is
limited to the simple “ Tesla ” coil described , there
fore I am not to be taken as in any way an authority
on the subject of “ Teslas ” generally .
I have two x -ray focus tubes in use at present
one a “ Watson," the other a pondescript tube ;
whereas the former is good under any conditions

1

By J. PIKE.
HEN , in May 1903, an arti
! cle by the writer appeared
W
in the pages of THE MODEL
ENGINEER on the construction of a
small “ Tesla ” coil, it was for the
avowed purpose of assisting those
in possession of only small spark
coils (coils which by themselves
would be practically useless) in the
There are
production of x -rays.
other reasons why amateur ele tiicians should add this simple piece
ofapparatus to their collection .
In his admirably concise little
manual on x -rays — forming No. 19
of THE MODEL ENGINEER series
Mr. Howgrave Graham says :
“ Such a coil sometimes renders the
production of x -rays possible when
the induction coil used to work it is
not sufficiently powerful, but it
cannot be recommended except for
occasional use," and he goes on to
give very good reasons against , to
all of which my simple reply must
be that there are “ Tesla " coils of
various sorts and that if Mr. Gra
ham were to see the results I get in
Fig . 1. - DISCHARGE BETWEEN TWO VERTICAL RODs .
the direction ofpenetration and defi
nition and evenness of illumination , he would proba.
(though now it iequires warming to get the best
bly reconstruct the above sentence. It is only
results ), the latter was always upsatisfactory when
worked direct from a coil,
no matter how adjusted
and accommodated as to
length of spark ; with the
" Tesla " however, it is a
different tube altogether,
the apple - green fluor
escence being strongly
marked and in due accord
ance with the " dot and
dash " lines shown in Fig .
6 , page 40 , “ X -rays Sim
ply Explained .” A barium
screen is evenly and bril
liantly illumined and the
penetrative power of the
tube is greatly increased .
In the photograph No.
il the oscillating charac
ter of the discharges (a
few hundred thousands
per second ) is indicated .
I take it that, theoretic
ally, the result from a
photographic point of
view should be exactly
the same if the direction
of the current to the in
duction coil is reversed ;
this clearly is not so , as
may be seen in photo
graph No. 2 ; in this illus
Fig . 2. - DISCHARGE BETWEEN TWO VERTICAL Rods ; CURRENT REVERSED .
tration there are brilliant
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discharges (sparks) from one side to the other
and discharges laterally from the rods in an
outward direction ; an inspection of the nega
tive shows that there has been a great disturb
ance of air particles and something of this can
distinguished in the photograph . Figs. 3
and 4 show exactly what may be got from the
two secondary terminals under certain condi
tions -- e.g., cut a disc 4 or 5 ins, in diameter out
of thin sheet copper or zinc, and solder a length
of wire to the edge ; the disc is placed on a tall
glass jar and the attached wire connected to one of
the terminals of the secondary . A sensitive dry
plate, enclosed in a light-proof envelope, is then
put in position over the metal disc, and a wire
from the secondary terminal arranged to comedown
and press gently upon the envelope, at a point
which should approximate as nearly as possible to
the centre of the disc underneath . Having allowed
a spark or two to pass, the result on development
will be almost invariably as Figs , 3 and 4 , it being
necessary to simply reverse the order of connecting
the two wires. The similarity of these results to
those - positive and negative — from an induction

FIG . 3.- NEGATIVE DISCHARGE.
coil direct is clearly apparent ; at the same time
their own peculiar and striking characteristics are
sufficiently demonstrated .
If the ebonite pillars of the secondary ( Tesla
Coil, Fig . 2, page 516 , MODEL ENGINEER, May 28th,
1903) are grasped by the hand, the coil working
meanwhile, of course , nothing is felt in the way of
a shock (though I suppose this statement ought to
be modified somewhat, some persons being more
susceptible than others), but if a sensitive plate or
film be interposed between the fingers and the pillar
an impression is made which on development comes
out as in Fig . 5. Even here it is fairly clear which
pillar was negative and which positive.
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An example of work done with the particular
focus-tube mentioned on previous page was given
with the article above referred to. A quite recent
piece of work was the production by x rays of two
negatives , the subjects being the two feet of a
person suffering from occasional twinges of rheu
66matism in one of them . The dry plates used were
Imperial Extra Rapid ," 10 X 8, but had been in
the dark -slide nearly nine months. Contrary to
usual practice , they were exposed in the dark -slide
and not in an envelope. An exposure of two
minutes was given to each , and the results are
sufficiently gratifying, the bones are quite sharp
and distinct - the fibre of the sock - the grain of
the wood , all clearly defined .

THE OLDEST Clock . - The oldest working clock
in Great Britain is in Peterborough Cathedral,
dating from 1320. The clock is not fitted with a
dial, the time being indicated on the main wheel
of the escapement, which goes around once in two
hours.

Fig . 4. – POSITIVE DISCHARGE .
A NEW GERMAN ATLANTIC LINER. — The Vulcan
Company of Stettin have laid the keel of a new
vessel for the Hamburg - American line. She is a
sister ship to the one now building at the yard of
Harland & Wolff, Belfast. With a length of676 ft.
between perpendiculars, a beam of 77 ft., and a
depth moulded of 54 ft., the vessel, when loaded to
a draught of 33 ft ., will have a displacement of
35,000 tons. The engines with which she is being
fitted will develop 17,000 i.h.-p., which, it is calcu
lated, will give a speed of 17 knots. The eight
main double -ended boilers to be put on board will
be worked on the Howden forced draught system ,
which is adopted in allHamburg-American steamers.
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to Make a Wimshurst
Machine ,

By B. F. Tole .
" HE W
shurst machin that I am about to
THE
describe, an illustration of which appeared
in the issue for August 4th , 1904, is one that
has been made by the writer and gives very satis
factory results for radiography, wireless telegraphy,

Fig . 5.

(See page 172.)

and other experiments. Under good conditions it
gives a 74- in . spark .
The base is made of i in , oak and ebonized . For
this, cut two pieces ofwood 25* ins. long, 3 ; ins. wide;
two others 15.ins, long , if ins. wide; and two others
74 ins. long, 34 ins. wide. Screw these together
from underneath, as shown in Fig . 1. The pieces
7 } in . long will want two large holes, into which
fit the brass cups (see Fig . 4 ) ; these cups must be
made to fit the bottom of Leyden jars , but more
will be said of these later.
To make the bosses ( Fig . 2),procure three pieces
of thick brass tubing with a 3 -in . bore, two of them
24 ins. long and one 4 } ins. long. Get some 2 } -in .
squares of some hard wood , bore out so that the
brass tubes will drive
tight, slip these on a
mandrel and turn up in a lathe as shown ; be sure
the tubes fit very tight, or they will turn round .
For the driving spindle (Fig . 3 ) we shall want a
-in . steel rod 14 ins. long ; cut a piece of 2 -in .
square hard wood of ins. long, drill a hole right
through from end to end - it is best to drill half
way from each end — then drive rod through , leaving
it projecting i in . at one end and 2 ins. the other ;
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turn the wood down on rod to it ins. diameter,
making it slightly larger in the middle. Now cut
three circles of oak or some other hardwood i in .
thick , 5 ins. diameter ; bore these and glue on to
wooden spindle in the position shown in Fig . 3 .
Next put them in a lathe and turn down to 48 ins:
diameter , with a V -groove in each for the leather
bands, and on the long end of steel spindle fit a
handle. Next take the ebonite plates,(these I
should advise readers thinking of constructing this
machine to buy ready cut in circles 18 ins. diameter ,
* in . thick , with a centre hole
in each I in . diameter ).
These are to go over the
bushes in bosses shown by
dotted lines in Fig . 2 . Drill
four holes round the centre
hole in each plate and coun
tersink them , fasten them
on to the bosses by means
of ' four flat headed brass
screws. See that the plates
revolve quite true on their
bosses ; if not, 'make them
do so, otherwise they will
touch each other when run
ning . Out of some thick
tinfoil.cut thirty -two sectors
for each plate and fasten
on with shellac varnish , in
equalparts, round the plates
at ſ in . from the outside
edge. The sectors are 21 ins.
long, f in . wide at top , . in .
wide at the bottom , rounded
at each end (Fig . 9 ). This
finishes the plates.
We must now proceed
to make the uprights for
these. We shall want
some more oak and cut
them to the size as shown
in Fig. 7 ; these are mor
tised into the base with
the piece left on the bot
tom ; make these a good
fit in the hole near bottom
of upright, fit a short piece of brass tubing
i in . long for the driving spindle to work in . The
best way I found of fastening these was to solder
a brass washer .on them and screw to uprights as
drawn . The top hole will have to be bored with
a f- in . twist bit so that the spindle will slide through
fairly easy ; this spindle is a steel one 14 } ins. long ,
in . thick , turned down at each end and threaded
for a milled nut to screw on (see Fig . 8 ). Drill a
3-32nd in . hole through spindle } in . from one
shoulder ; this is for a pin to go right through up
right and spindle to prevent it from
turning
round .
The next thing is the conductors. For these we
shall want two bottles , two 184 in . lengths of g in .
brass tube, two 9-in . lengths of 14 in . brass tube.
four bedstead knobs, four collectors made from
some f- in . brass wire, bent as shown, and pointed
at the ends, two pieces of iron shaped as shown in
Figs. 5 und 6 , threaded at each end for the knobs
to screw on ,and a hole in the centre for the fin .brass
tube to go through . Put the piece of iron in large
tube, screw on the knobs, now slide the fin . tube
through the large one and through hole in centre of
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ball and on the other a f -in . ball. Take a piece of
ebonite tube 21 ins. diameter, 1 in . thick , * in . wide,
saw it through in one place and put in hot water for a
few minutes. You can then open it to the shape
shown in Fig . Il ; cut off another piece of -in . brass
rod 1 } ins. long and screw a {-in , ball at each end
This completes the sparking knobs.
All that remains to be done is to ebonise the stand.
Well shellac varnish the Leyden jars inside and out.
Fillup jars with small lead shot to the height of the
brass cups, they stand in . See there are no sharp
edges on the conductors anywhere. Well polish all
the brass work ; you cannot be too particular over
this, as a scratch on the balls will be quite sufficient

M

the iron piece, solder this tube flush with top of
larger one, leaving the fin . tube open at top
for sparking knobs to fit in .
We next make the brass cups. These must fit
the bottomsof Leyden jars fairly tight and be 2 ins.
high ; they serve two purposes, to hold up the
conductors and form the outside coatings of Leyden
jars. On to the fin . brass tubes fit some wooden
plugs about 2 ins, long, and cement them in the necks
of the bottles with Prout's elastic glue ; do not solder
on the collectors till you have the plates and con
ductors in position , then hold them on , let the
points clear the plates by about 3-16ths in ., and
mark where they come on conductors, and solder
them . For the brush supporters get two strips of
brass i in . wide, f in . thick , 22 ins. long ; drill a
X- in . hole in centre and a 3-16ths in . hole at each end ,
two pieces of fin . brass tube 121 ins. long, solder
a brass plug in each end and fit a round -headed
screw in these. Wemust next fit the brush holders,
These are -in . brass tubes, sizes and shapes see
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FIG . 6 .
CONDUCTORS .

FIG . 7 .
UPRIGHTS.

Figs. 10 and 11. The brushes are tinsel cord and
doubled up so as to leave about a dozen ends.
The sparking balls are supported by two pieces
of -in . brass rod (Fig . 11).
Saw down one
end of each rod for about it ins. and solder a
small collar on 2 ins. for the end . Now open the
ends a little and spring them into the upright tubes
of conductors ; by this means they are held from
moving about. On one rod screw a 14-in . brass

to let the electricity fly off and so spoil the efficiency
of the machine. The bands are round leather and
the centre one is crossed so that the plates revolve
in opposite directions.

The " LIVE RAIL ” SYSTEM . - A letter in a recent
issue of the Times by Prof. Silvanus P. Thompson
raises again the question of the dangers of the
rail. He states that : “ In view of the
live
numerous fatal accidents which have occurred at
the ' live rails ' lately laid down for electric pro
pulsion on some of our railways, the public is
naturally beginning to ask for something more than
a make-shift protection . Unfortunately, neither
the public nor the not-electrically - trained railway
engineers appear to realise that the live rail ' is
already an obsolete device, discarded in the latest
types of electric railway. In ten years ' time there
will probably be no‘live rail ' left. I am no lover
of over -head wires or conductors, in places such as
our city streets, where they endanger the public .
But, if there is one situation where over-head con
ductors can be placed and maintained safely, that
situation is over a railway, particularly an under
ground railway. Already the live rail ' has been
discarded in at least two places in the United King
dom . It is an engineering blunder. I would there
fore ask whether the time is not ripe for public
opinion in some effecive form , such as a depart
mental inquiry, to step in and prevent the railway
engineers of England from committing our railway
systems any further to this dangerous and un
necessary device ."
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DETAILS OF WIMSHURST

MACHINE .

By B. F. TOLE .
[ For description see page 465.
FIG , I.-- BASE .
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The Building of a

Locomotive .

By CHAS. S. LAKE .
(Continued from page 372.)
T will perhaps simplify the description if a
IT definite course is taken , commencing in the
foundry , and following the various operations
there before proceeding to the boiler and other
shops to witness the preparation of that portion of
the work allotted to those sections of the Works.
It will not be necessary to say much about the
pattern shop, which works hand in hand with the
foundry. The patterns are made, in the majority
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and prepared generally in the cylinder and machine
shops, the two halves are bolted together , thus
forming what may almost be termed the front part
of the locomotive complete, and the smokebox
rests in the semi-circular saddle, to which it is
secured by bolts and nuts.
Another very important and intricate operation
is that of casting the wheel centres, especially those
The
of the coupled wheels of a locomotive.
centre ” includes the rim , spokes, counterweight
and boss of the wheel. It is imperative that only
good , sound steel, of approved make , should be
used, and that the castings should be free from
" honeycomb " or other defect.

FIG . 3. — THE CYLINDER SHOP ; NORTH EASTERN RAILWAY LOCOMOTIVE Works, DARLINGTON .
of cases, of wood , and are, of course , slightly larger
than the size required for the actual casting re
sulting from their use.
With the extended use of cast steel for locomotive
details , and the increasing size and weight of
cylinders, & c., the work of the foundry has grown
not only in scope, but in importance, whilst many
of the items now produced in the department
require very careful and scientific handling in the
course of their manufacture,
On the GreatWestern Railway,the new “ County."
class express locomotives, among others, have
their cylinders each cast in one with the valve
chest and “ half-saddle,” and this makes a very
heavy casting, and one which requires much skill
in its production. When the two halves, each
comprising a cylinder, valve- chest and half- saddle,
have been cast, and have been machined , faced,

Extreme care has to be observed in making the
patterns both for the cylinders and wheels , and it
is not saying too much to assert thatthe production .
in cast iron and steel respectively, of these items
has , in many works - notably the Horwich Works
of the Lancashire and Yorkshire Railway - been
brought to a fine art, and some beautiful specimens
of such work are to be seen both there and else
where.
The cylinders, after having been cleaned or
fettled ," are taken to the marking-off table in
the machine shop , and afterwards bored, planed ,
faced , and generally prepared for use . As a rule ,
a section of the shop is detailed off specially for
cylinder work , and in this department, after the
machining has been completed , the cylinders are
finally fitted up (with covers, drain cocks, lubri
cators, & c .), and then tested under pressure before
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being sent to the erecting shop . The illustration
(Fig . 3 ) shows the cylinder shop at Darlington
Locomotive Works, North Eastern Railway.
The wheels, on leaving the foundry, are taken
to the wheel shop, which is fitted up with wheel
lathes and other machinery necessary for dealing
with the work of the department. Here the wheels
are bored and turned , and keyways are cut in the
boss, into which keys are accurately fitted after
the wheels have been forced on to the axle by means
of hydraulic pressure of from 80 tons and upwards.
The tyres are also shrunk on in this department,
and are further secured to the rims of the wheels by
means of lips and steel set screws, usually if in .
or if ins. diameter. The tyres have to be bored to
gauge before being shrunk on to the wheel, to en
sure of their being strictly of the same diameter
and thickness .
Other parts of a locomotive produced in the
foundry include pistons, piston rings, eccentric
straps, motion plates, & c ., whilst on many rail
ways - indeed , upon the majority — the chimneys
are now made in one piece, of cast iron .
The Brass foundry also contributes in no small
degree, to the work of constructing a locomotive,
for here it is that the lubricator and injector bodies ,
whistles, safety -valve columns, slide-valves, bear
ing brasses , rod bushes, and a host of other items
are made, being conveyed from here in the rough
to the brass finishing shop, where they are speedily
transformed by the aid of ingenious and rapidly
working machinery,
66 from their rough condition to
one of superfine finish " and smoothness.
Some very fine machines are often to be found
in the brass finishing department of a works. At
Darlington Works (N.E.R.) the writer noted a
splendid selection of machine tools in this depart
ment.
All the machines are of recent pattern ,
capable of turning outwork both rapidly and accu
rately, with the minimum amount of attention from
the operative.
In the boiler department, the plates of which the
boilers and fireboxes comprised are first marked
out to template, the holes punched or drilled , and
the plates , having been machined at the edges and
where necessary , are then formed into shape and
riveted together , the latter operation being usually
performed by the aid of hydraulic riveting apparatus.
The firebox plates are flanged by means of a
hydraulic flanging press, and the holes for the
rivets which are to connect the tube plate and the
back plate to the top and sides of the firebox shell
are then drilled , and the three plates riveted to
gether . After this, the complete shell having been
formed , it is fixed up on a drilling machine fitted
with a horizontal arm , and the holes for the copper
stays in the front sides and back , connecting the
outer shell to the inner firebox, are drilled and
afterwards screwed .
At one works the writer visited all these holes are
drilled without its being necessary to shift the
position of the firebox , once it has been secured to
the bedplate. The latter revolves, and the drill
arm is so made that it can be raised and lowered
so that the holes in the top row can be drilled
equally as well as those in the intermediate and
bottom rows, whilst the revolving bedplate per
mits of the firebox being turned about to get at
the sides or frontorback , as may be required . If the
firebox be of the Belpaire pattern , which has a flat
top , a number of holes have to be drilled in the roof
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for the vertical radial crown stays ; and this is
done by means of a radial arm with vertical action .
The barrel having been put together by riveting up
the plates of which it is formed , it is next connected
up to the firebox, hydraulically riveted , tubes and
other internal fittings put in , and the smokebox
attached .
The boiler is then ready for the mountings - i.e ..
the chimney , dome, safety -valves,whistles, & c. - and
after these have been fixed in position , it is ready
to be tested , first by hydraulic pressure , and then
under steam . Provided that the boiler comes out
of the former ordeal satisfactorily, it is then sent into
the erecting shop to be placed in position on the frame.
work of the locomotive for which it is intended .
(To be continued .)

For

the Bookshelf .

FIRESIDE ASTRONOMY. By D.W.Horner, F.R.M.S.,
M.B.A.A. London : Witherby & Co. Price
is. 60. net., Is. 8d . post free.
We can heartily recommend this little book as
an introduction to the study of the subject, and also
to those of our readers having no previous know
ledge or experience desirous of becoming acquainted
with the why and wherefore of the more noticeable
astronomical phenomena from time to time ob
served from cur globe. The book , which originally
appeared in article form in the English Mechanic
and World of Science, is of a size which can be
carried in the pocket, and contains 105 pages, about
a dozen illustrations, and is bound in paper covers,
FERRIC AND HELIOGRAPHIC PROCESSES. By Geo .
E. Brown , F.I.C. London : Dawbarn & Ward ,
Ltd. Price 2s. net ; postage 2d .
The second edition of this useful book has been
brought up to date and ,as the author says. repre
sents in a concise form our current knowledge of
the “ iron ” printing processes and their technical
uses . The book deals with the ferro-prussiate,
ferro -gallic , and other methods of reproducing
drawings , and should prove very useful to photo
graphers, draughtsmen , and sun printers generally .
It contains seven specimen plates, actual examples
of the several processes described .
MACHINE DRAWING . By Alfred P. Hill, A.M.I.M.E
London : P. S. King & Son . Price 2s. 6d , net ;
postage 4d .
Although Mr. Hill's work does not treat the
subject on entirely new lines, it has the merit of
being well up- to-date in the examples of engineer
ing detail put before the student and, in contradis
tinction to similar works, contains a very fair pro
portion of machine tool parts and other appliances.
The work is arranged with the full page plates of
working drawings (thirty- four in number and
measuring about 10 by 8 ins.) on the right-hand
pages, with the descriptive and explanatory notes
opposite. The drawings are very good, but would
have been improved if the dimensioning had been
made twice the size. The two folding plates , com
prising drawings of a 25 h.-p. semi-portable boiler
of the loco-type, and a Scotch marine return tube
boiler, are a welcome addition to the work , which we
can heartily recommend, both on the score of
cheapness and excellency, to the model makers,
engineering students and apprentices who read this
journal.
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Design

for Small
Pump.

Steam

November 17, 1904 .

The main dimensions are :
Cylinder, in . diameter ; cover , } thick , fastened
by four f- in . screws ; stroke, ſ in.; plunger , & in .

By A. HAGUE .
ROM the accompanying design for a steam
F
pump I have just completed a working
model. The pump body and supports for
cylinder are in one casting. The barrel, stuffing
box , and recess for cylinder are bored in one chuck
ing, the valve-boxes and water ways being drilled
afterwards, and the two holes plugged. The
cylinder is fastened to the supports by the set
screws that fasten the bottom cover, which has two

FIG . 2.
SECTION
of

THROUGH
PUMP
VALVES.

A

B
screwed
gas .

YA

BW

A

Tapped
4

diameter ; steam ports , 1-16th in , by in .; exhaust
ports, } in ; by 1 in . ; travel of valve, fin . ; piston
rod , 3-16ths in.; valve spindle, $ in . ; flywheel,
2 ins. by 5-16ths in . ( solid ) .

Fig . 1.-MR. A. HAGUE'S SMALL STEAM PUMP.
turned bosses - one for the cylinder, and the other
for the supports - making the setting of the cylinder
a small job, as, if everything is true, it should set
by itself. When the right length of the piston
rod has been found it should be countersunk for
the set-screw in the plunger. The stuffing boxes
are very good for small rods, as it is hard to tap the
nut properly true, and you can have a clearance
hole for the piston -rod , and still tighten the packing
with the small piece of tube, which is a good fit in
the stuffing -box and a shade easy on the rod ( see
Fig . 8 ). The eccentric- rod and sheave are in one,
the former having only one flange, the flywheel
boss forming the other , and driven by a pin in fly
wheel boss (Fig . 6 ). The crank being a built-up
one, it can be easily put in its place. The spindle is
a good fit in the disc , and then soldered together,
the pin -hole being drilled and reamed, and then
turned . It always runs true when put together. The
crank -pin is a 3-16ths bolt, and locked with a fin .
screw ( see Fig . 11). The pump is fitted on a tray, and
makes a very neat model, and works very well.

FIG . 3. - GENERAL PLAN .
I think this is a cheap model, as the castings only
cost 35., cast from my patterns, and most of the
work can be done on lathe ; but not having one
myself, I got a friend to do some of the turning for
me.
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By A. HAGUE .
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Practical Letters from

our

the port quarter. The part A B C is hauled tight
by the boom sheet and tiller , therefore pulled up to
windward - i.e., starboarded . The part ADC is
slackened off by the sameamount as ABC has been

Readers .

(The Editor invites readers to make use of this column for the full
discussion of matters of practical and mutual interest. Letters
may be signed with a nom -de-plume if desired , but the full
name and address of the sender must invariably be attached,
though not necessarily intended for publication .]
Steering Gear for Model Yachts.
TO THE EDITOR OF The Model Engineer.
DEAR SIR, —I am sending you herewith a part
plan sketch showing the steering arrangement
which I have endeavoured to fit to my model sail
ing yacht, and which is taken from The MODEL
ENGINEER for July 21st, 1904. I cannot work it ,
either theoretically or in practice, and should be
glad of any if your readers could help me.
The main -mast is situated 9 ins, from the rudder
stem . The description is as follows :-The main
sheet is rove through two quarter blocks and
hooked to the tiller and arranged so that the
harder the main boom is set over by the wind, the
more the tiller is pulled thereby up to windward.
The leverage of the tiller can be adjusted to suit the
wind by shifting the sheet hooks. The way I take
it is this : Supposing the wind blows the boom over
to the left, facing the bows, the connection A BC
draws the tiller over in the opposite direction,
which is most simple and obvious. But on the other
side the connection ADC is being drawn up
equally as much as the other connection A B C ,
so that when A reaches a certain point in a straight
line drawn from the mast to D , the connection be
tween A and D has obviously reached its shortest
length , if it gets even as far as that ; so that if it
was required that the boom should be set still more
to leeward , the connection A D would have to be
drawn out elongated , which is, of course, absurd ,
as A B C is pulling the rest of it in the opposite

Main
sheet

PLAN OF
STEERING
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A

GEAR ,

B

direction. Anyhow , I had the whole thing working
experimentally (full size), with temporary boom and
tiller , and it quite failed . I am afraid I must be
awfully dense, or else I have made somemistake.
Yours truly,
P. G.MANSFIELD .
Croydon .
TO THE EDITOR OF The Model Engineer.
DEAR SIR , -- Referring to your correspondent's
letter let the wind be assumed on the starboard
side, when the main boom will be pulled over to

Boom
WAА

METHOD OF WORKING STEERING GEAR FOR
MODEL YACHTS .
tightened up. In the article , the triangular part
of the sheet is drawn flat for illustratior purposes ;
but in practice it leads up to a hole in the boom ,
just above the tiller end . - Yours faithfully ,
London .
S. J. THOMPSON .

The Metric System .
TO THE EDITOR or The Model Engineer .
DEAR SIR, -I am pleased to see that in THE
MODEL ENGINEER for November 3rd you have
made the introduction of the metric system the
subject of a leading aiticle . Ir pressing this upon
the attention of your readers you are, in my
opinion , doing a public service to the English
speaking race. This is a subject which should be
studied by everybody, and your remarks reaching
as they will in due coi rse young engineers — both
amateur and professional— in all parts of the world ,
cannot fail to help in the solution of this question .
I have read the pamphlet referred to in your article
with interest , and recommend others to do the
same. To those wishing to study the opinions of
able men on both sides of the case I would point
out that much information is to be found in the
Journal of the Institution of Electrical Engineers of
London , No. 160 of Vol. XXXII, Part II, issued
in March 1903, under the heading of “ Notes on the
Metrical System of Weights and Measures," by
Alexander Siemens, past President, and the dis
cussion thereon . This paper was read by Mr.
Siemens as an advocate of the metric system . At
the present time it is important to note that the late
Sir Frederick Bramwell, who was not only an
eminent engineer and Fellow of the Royal Society ,
but also essentially a commonsense engineer, was
in opposition to the introduction of the metric
system into the British Empire, and replied to Mr.
Siemens ' arguments. The pros and cons were well
argued by both sides, and it is, perhaps, hardly
fair to select examples from one side only , but since
you remark that " the flow of public opinion seems
to have been tending in the direction of favouring
the proposed change," whilst giving figures to show

1
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reasons against it, I may be allowed to give two
examples from the report of this meeting ; I quote
from the Journal I have referred to : Sir Frederick
Bramwell stated that Mr. Coleman Sellers — the
Whitworth of the United States — had tried the
metric system for twenty years in one department
of his works and condemned it ; Sir Frederick
further referred to Mankin “ whose opposition to
the metric system was so great that he broke into
poetry ” in a celebrated " Song of the Three - foot
Rule ” :
Oh bless their eyes, if ever they tries
To put down the three - foot rule."
and stated that he could not help thinking that
the second word of the first line must have been a
typographical error. Sir John Wolfe Barry , the
well-known engineer, said in the discussion : “ I
raise my voice against any compulsory adoption
of either the metrical or decimalsystem , although
I firinly believe that both are useful in their proper
places."
It seems to me, Sir , that with all the great pro
gress of our Continental rivals, —or would -be rivals
– for engineering supremacy, the fact remains that
Great Britain is the country which has taught
engineering to the world ; we have the greatest
experience and the most at stake. Surely that tool
which effects the best results is the one which
comes into use naturally and without compulsion .
If the metric system is the better, it will in like
manner push out the old , and we should be slow
to do away with the system which has served us
so long by a compulsory Act, perhaps to bitterly
regret it in years to come. The price of such a
mistake will be paid by the men who are now
apprentices, or lads still at school, more than by
we who are in the midst of or ending our careers ,
and for this reason I am glad to see the matter
brought forward in a journal read by so many of
these young men .
In conclusion , I will quote the words of Sir John
Wolfe Barry in the discussion referred to : " Our
object ought to be to get the best system . If it
be the best system , I hold that Great Britain , with
her Colonies and Dependencies, and the United
States, will set the tune, and that other nations will
follow .” — Yours faithfully,
London , E.C.
“ Whitworth GAUGE."

direction of the arrow on the rails, now when the
motor reaches the strip of live rail L ', the current
is cut off, the signal being at danger, the motor is
thus stopped. Now , if the motor is self-starting,
as soon as the signal is lowered contact is made
between Gsand T '. The current thus flows from L '
through themotor, thence to B and B ', thence back
to the batteries. The signal may be painted
(except C and T ), according to the taste of the
maker . In conclusion , I say that L ' must be
made long enough, so that the motor stops before
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Model Automatic Electric Signals.
TO THE EDITOR OF The Model Engineer .
DEAR SIR, —No doubt some of your readers
possess small model electric tramways or railways,
and I daresay they will be pleased to know some
method of making the signals stop their motors
automatically. Herewith is a design which may
help to explain my idea . A is the arm of the signal
and is made of zinc . The post is a piece of deal,
cut square and tapered slightly towards the top .
A is fixed in a slot cut in the post by a long tinned
tack filed smooth so that the arm may revolve on
it easily . C is a copper strip having a leaden lump
W molten on to it. The purpose ofthe weight W is
to ensure the arm returning to danger when thewire
is released in the signal-box. C is connected to a
straight piece of stiff wire which is also connected
to the arm (as shown ). T and T ' are copper nails ;
T being to stop W from pulling the arm up too
high, and T ' for making the electrical contact . We
will suppose the electric train tɔ be going in the
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A MODEL AUTOMATIC ELECTRIC SIGNAL .

reaching M. I think practically no difficulty will
be found in making so simple a contrivance.
W. E. Jones. I
Yours truly,
Stroud Green , N.

MA New FUEL. - An artificial fuel for which a
patent has just been issued to a Mexican inventor
consists of ten parts of crude oil, ten parts of
residuum of refined oil, one to two parts of tall ) w ,
two parts of sawdust or its equivalent, one part of
coal dust, and one part of caustic soda ,all by weight.
These ingredients are thoroughly mixed and placed
in a suitable vessel over an active fire for one or
two hours, in which time they will have become
thoroughly incorporated into a pasty mass like
stiff dough , in which state the fuel is ready for use .
It will not liquefy nor run , although it adapts itself
to any form which it may be desirable to give it.
Power.

D
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Queries and Replies .
(Attention is especially directed to the first condition given below.
and no notice will be taken of Queries not complying with the
directions therein stated . Letters containing Queries must be
marked on the top left-hand corner of the envelope " Query
Department" . No other matters but those relating to the Queries
should be enclosed in the same envelope.
Queries on subjects within the scope of this journal are replied to
by post under the following conditions:-(I ) Queries dealing
with distinct subjects should be written on different slips, 0%
one side of the paper only, and the sender's nameMUST be in
scribed on the back. (2 ) Queries should be accompanied ,
wherever possible, with fully dimensioned sketches, and corre
spondents are recommended to keep a copy of their Queries for
reference. (3 ) A stamped addressed envelope (not post-card )
should invariably be enclosed . (4. Queries will be answered
as early as possible after receipt, but an interval of a few days
must
usually elapse
before an
the answer
Reply can
be forwarded.
(5 )
Correspondents
who require
inserted
in this columns
should understand that some weeks must elapse before the
Reply can be published . The insertion of Replies in this column
cannot be guaranteed . (6 ) All Queries should be addressed to
The Editor, The MODEL ENGINEER, 26-29, Poppin's Coun
Fleet Street, London , E.C.)
The followingare selected from the Queries which have been replied
to recently:
(12,639[ Pressure of Water due to " Head." . E. P. (Stock
port) writes : Would you kindly oblige by answering this query ;
What would be the pressure ofwater from a tank of five gallons of
water and upwards ? Would a long pipe be an advantage ?
The pressure depends upon the “ head " ofwater---. ., the height
of the column of water which is exerting pressure on the bottom
of the containing vessel or pipe. Thus 5 gallons at a height of,
say, 100 ft.,would give a pressure of43'31 lbs. per sq . in. Whether
5 gallons or 50 gallons were in the tank , the pressure would be the
sameif the head remained the samealso .
[ 12,654]Hand- Warming Apparatus. T.M.(Southsea) writes:
Could you supply me with the address of a dealer in apparatus for
warming thehands which can be carried in the pocket conveniently?
I have seen something of the sort which burns charcoal. If you
could either putme in the way of securing one ready made or ob
taining the necessary instructions and material for making same,
you would oblige.
We do not know where such can be obtained , and have only a
faint recollection of reading of something of the sort in a popular
paper . We doubt the practicability of the arrangement. For
warming the handsnothing beats a good hot roast potato .
(12,766 ) Charging Accumulator. A. C. T. (Winchmore Hill)
writes : I shall be obliged if you will kindly answer the following
queries by post : for which I enclose stamped addressed envelope :
( 1) In chargingan accumulator 4 volts 24 amp.hours from a dynamo
10 volts 5 amps., would a resistance be required ? If so , what
voltage lamp should be used , and how connected ? (2) Is it neces
sary to use fresh acid each timean accumulator is to be re- charged ?
(1) Yes , a small one, or connect up in series with , say, two
I C.-p. lamps. (2) No.
(12,764 ) Motors for T.B.D. C. J. N. (Brixton (writes : I
am making a twin -screw torpedo boat destroyer, and am fitting
same with two 6 -voltmotors (Thompson & Co.,Greenwich , 1os.6d.),
and want one to run in opposite direction to the other. Shall be
glad to know how to make a reversing switch . The hull ( from
lines in your handbook) takes 14 lbs. to sink it to L.W.L. I
should like to run boat for at least three hours with one charge
Please let me know what size accumulators I should requ re to run
the two 6 - voltmoters for this time.
(1) You can do this by sending the current roun 1 your field -coils
in the opposite direction . (2 ) You do not say what current the
motors take, hence we cannot say what power is required, & c .
(12,768] Charging Accumulators from Leclanches. H.C.
(Watford ) writes : I should like a few particulars concerning Mr.
Williamson's portable battery, described in issue of Model
ENGINEER of Otober 6th . (1) What solution should the cells
contain ? (2) Must the zinc be connected with the same terminal
each timeof charging ? (3) How long does it take to charge ?
( 1) Dilute sulphuric acid. (2 ) Yes. (3) Is charging continually
but very slowly . Would take severaldays when new to form the
plate ; but even after a 10 or 12 hours' charge it would have a
little capacity .
(12,751] Where to Buy Water Motors. T. F. B. (Crouch
End ,N.) writes : I should bemuch obliged if you would giveme the
names of one or two firms who make a speciality of small water
motors (1-7 h.-p.) suitable for dynamo driving .
Either Percy Pitman , Bosbury, Ledbury , Hereford , or W. H.
Bailey , Albion Works, Salford ,Manchester, could supply you.
( 12,750 ) 125 -watt Dynamo. E. C. (Leeds) writes : Will you
kindly forward me all the measurements and drawings that are
necessary in making the dynamo described in your issue of Sep

tember 15th , 1904 by “ J. D." ? I have a water motor which I
can use for running same.
We regret we have no other particulars of dynamo in question .
The machine is Manchester type, about 125 watts output. The
dynamo described and illustrated in our handbook “ Small Dynamos
and Motors ” (Fig . 12) would suit your requirements equally well.
A table of windings is also given for various outputs.
(12,632. Converting Dynamo to Motor. J. W. P. (Silshelf)
writes : Kindly enlighten me on the following :-I have a set of
dynamo castings, 20 volts, with 21-in . Siemens' H -arınature
field magnet cores for winding, 21 ins. I should like to convert
it into a motor at 20 volts . What power would it give, and where
could I get it wound, and what would it cost to wind ? I bave
also a dynamo, 60 volts. Kindly tell me how to work out the
horse-power of same.
Most likely your dynamo would run as motor well enough
without any alteration . You o not state what current it gives,
but judging by the size of armature we should say 2 amps. at
20 volts would be enough . Best plan is to try it and see for your
self what results you get. Whitneys or Avery could do any
winding, & c., for you on reasonable terms. You do not give the
number of amperes your 60 -volt dynamo gives, so we cannot say
what power it is. 340 watts = 1 h.-p. and a watt = 1 amp. »
I volt. Thus, a 20 -volt machine giving 5 amps. would be an
100 -watt machine, or about 1-7th h.-p.
( 12,636 Valves for Small Gas Engines. D. A.(Manchester
writes : Would you kindly answer me the following questions :
( 1) How can I find the size of inlet and exhaust valves of gas and
oil engines ? I suppose it will have to be in some ratio to the
cubic contents of the cylinder ? (2 ) What size would they have
to be for a 2- in . by 2- in . gas engine ? (3) What horse -power
would such an engine develop,at about what speed (approximately )?
( 4) What would it be necessary to do to convert it into an oil
engine ? (5) I suppose the lift of the valve will be about equal
to the diameter.
Experience and experiment have decided the various sizes of the
valves in different makes of engines. They vary under different
conditions. For a 2 by 2 Otto cycle engine the air and exhaust
should be at least in . diameter ; in . would be better for the
exhaust if you can get it in . All pipes, & c., should be equal to or
greater than th valve area so as not to throttle . Lift o ' valves
equals quarter the diameter. H.P. at about 600 revolutions might
bet ; but depends pon many unknown factors. To convert to oil
you would need a vaporiser to turn the oil into gas or vapour.
(12,677 ] Vertical Boiler . F. J. C. (Paddington ) writes : I
have a set of fitted horizontal engine castings (I by 2 ), the steam
ports bare, holes drilled, and the exhaust $ full. Is this engine
powerful enough to drive a 10-watt dynamo ? If not, I could
enlarge steam ports to fin. by drilling each side of prezent hole ,
and make exhaust the same. Please state size and height of boiler

STEAM PORTS
FOR
MODEL ENGINE .

16

MO

8

Query No 12677
and number of tubes for same. I wish to get as much power out
ofengine as I can to drive the largest possible dynamo for charging
accumulator.
To get thebest results the ports should be about by $ for steam ,
and } by 3-16ths for exhaust ; or holes drilled as shownmay be used .
If you cannot arrange the ports in this way , you might sweat a
previou ly slotted plate over the present port face, the ports on this
plate conforming to the first-mentioned sizes. You should use a
vertical boiler about 6 ins. by 134 ins., with fifteen to twenty
tubes. The firebox may be very shallow if the generator is fired
by a gas ring.
( 12,413] Megaphone. H. R. S. (Streatham ) writes : Can a
telephone receiver be made to answer so loud that anybody in a
room in which itwas placed would be able to heai distinctly without
holding it close to the ear (the room is only a small one)
I want
to use a transmitter of the ordinary telephone type in one room
and the receiver in a room close by , so that anybody speaking in
transmitter in one room would be heard plainly by any number of
people in other room . Can you please send me a description of
such an instrument ? I suppose an ordinary receiver, with a horn
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attached ,would answer ; but I should like something not so cumber
some, if possible.
Wecan only suggest the use of a trumpet attached to the receiver ,
on the principle of the megaphone. You might try a Pantele
phone transmitter , as described on pages_18 and 19 of our hand
book “ Telephones and Microphones."
(12,621) Sails for Model Yachts. W. G. (St. Annes-on - the
Sea) writes : I should esteem it a favour if you could let me have
a sail plan and position ofmast in the boat described in the August
ist, 1901, Vol. V., No. 54 of your paper. It is rather a long way
back , but I hope you will be able to let me have it. I have been
a reader of this paper since it started. Perhaps I might make a
suggestion . I think if model boat designs were given oftener it
would be more appreciated by model yachtsmen.
An article on sails and sail-making, & c ., appeared in November
15th , 1901 issue of this journal, from which e think you will get
all the information you ask . Thiswas continued in February 15th ,
1902 issue, when spars, & c., were dealt with . We note your
remarks, and wish to thank you for the suggestions. We are
always glad to receive suggestions from our readers. If you cannot
get what you want from the articles mentioned above, let us know ,
and we will assist you further.
(12,779) Motor for Phonograph . R.W.(Johnstone, N.B.)
writes : Would you kindly give me sizes and winding of a motor
to drive an Edison concert phonograph, the motor to have four
poles, speed not more than 250 revolutions per minute , to work
off a 100 -volt circuit.
The 4-pole motor described in our handbook " Small Electric
Motors would answer your purpose. Size “ B ” would do, page
36 ,wound with 3 ozs. No. 30 S.W.G. D.s.c. wire on armature , and
7 ozs. No. 22 on field -magnet. A resistance of about 5 or 6 ozs.
No. 26 German silverwire willbeneeded to regulate current supplied
to motor from 100-volt mains. You will have to run considerably
above 250 revolutions per minute , but as this motor is so much
above its work you will be able to run it much below its normal
speed and still obtain sufficient power for phonograph.
( 12,539) Model Boilers. J. R. (Walkden ) writes : I have a
coffee boiler 2 ft high and 1 ft broad (diameter). There is a central
Aue 4 ins. diameter, and in this flue there are two 1-in . cross tubes.
The firebox is about 7 ins. high , thus leaving actually about 17 ins.
of boiler. I want to work at between 60 and 70 lbs. per sq . in .
and to feed about | h.-p. engine. Will you kindly state if the boiler
is big enough , and what fuel you would use ? Would gas do ? I
do not wish to use coalunless actually necessary .
The boiler will not prove large enough ; 400 to 500 sq . ins. of
heating surface is required for a 1 h.-p. engine. No, gas is not
suitable on anything except a multitubular boiler, such as that
described in our Query columns of July 23rd , 1903, or a water- tube
generator. We would suggest “ Briquettes " as a smokeless fuel
suited to t e boiler you have in your possession - Messrs. W. J.
Bassett-Lowke & Co., Northampton , will supply them . You might
test this boiler with the latter fuel, and let us know how much water
it evaporates in a given time, giving us full particulars of the test.
Run the boiler for, say, an hour, measuring the water it contained
at the start and what remains at the finish ; also what is pumped
be allowed to escape by the
into it during the test. The steam
safety valve or used to work an engine. In making an estimate
of amount of steam available to run the engine, an allowance will
have to be made for leakages and for the steam used in working
the blower .
( 12,484 ) Small Gas Engine Trouble . W. M. (Clayton )
writes : I have just finished building a model gas engine, but cannot
get it to work. The size of the cylinder is 1 in . by 2 in . stroke ;
valves - exhaust, fin . ; gas, 1 in .; air, 1 in.; bevelwheels, each
twenty-seven teeth . The hole where the flame enters the cylinder
is 1-16th in . It makes one half of a revolution and then stops ;
also it blows out the Bunsen burner. Will you please tell me the
cause of it not going, as I never have had any experience with
a gas engine before.
It is difficult to diagnose your trouble without fuller particulars
of your engine. It seems to be one of those which work without
compression , and in which the charge is ignited when the piston
has travelled about one-third of its out stroke. Very little power
can be obtained from this class of engine, but we think you will get
it to go round by a careful adjustment of the mixture. Begin by
giving her very little gas and gradually increasing the amount,
and watch closely for any signs of her running easily. It is a good
plan to get someone to pull round for you whilst you stand by the
gas cock and direct matters. Provided nothing is radically wrong
in the design and construction , she should run when adjusted
properly .
(12,504) Power of Oil Engine. R. J. (South Shields) writes :
What b.h.-p. would an oil engine of 4 -in . bore and 4-in , stroke be
when running at about 500 revolutions ?. I intend making one
for a launch . Would it be best to have the oil pumped into the
spray, or is there any easier way that I can work it ?
This depends greatly on type and design of engine. Supposing
it to be on the otto cycle, approximately 31 or 4 b.h.-p. We do
not quite grasp the meaning of the latter part of your query .
There are several ways of introducing oil into the combustion
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chamber , each depending on the kind of vapcuriser employed. It
is better to completely vapourise the oil before it actually enters
the combustion chamber in small engines. It may be sprayed in
when larger engines, and , consequently higher temperatures , are
used .
(12,678 ) L.N.W.R. Locomotive “ Lady of the Lake."
E.C. (Westminster) writes: I have a small gauge (2-in.) railway set
down and I intend making a f-in .model of L. & N.W." Lady ofthe
Lake." I should be very much obliged if you could giveme (1 ) a
side view of engine showing the frames ; (2) size of leading and trail
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L.N.W.R. LOCOMOTIVE , “ LADY OF THE LAKE "
CLASS.
ing wheels ; (3 ) amount of heating surface required , and best
pressure to work it at ; also, would a " Smithies ” type boiler be
more suitable than locomotive type ? (4 ) Distance between buffer s.
Herewith is a sketch of the engine to a scale of } in . to the foot
The leading and carrying wheels are 3 ft. 6 ins. in diameter, and
the driving wheels 7 ft. 6 ins, in diameter on tread . The distance
between the buffers is the standard 5 ft. 9 ins. Adopt the type of
boiler shown on page 189 (Fig. 243) of our new book , “ The Model
Locomotive," price 6s. net; 6s. 4d. post free. If you have no
previous experience, we can heartily recommend you to study this
book before starting your locomotive.
(12,436a ) new
Petrol
Failure. petrol
C.G.G.
(Homerton
writes:
I have
i Motor
h.-p. two-cylinder
motor,
by a ) private
maker - i.e., not by a known automobile engineer - which will not
develop her horse- power. Can you locate a fault from following
particulars :-Cylinders, 3t- in . bore by 5 -in . stroke ;, compression
75 lbs. per sq. in . ; inlet valve, if ins. diameter ; exhaust valve
it ins. diameter (on seats, automatic inlet) ; revolutions, 900 per
minute ; release tube (for air) in crank chamber, in , diameter.
Pistons travel up and own together. Is this correct ? Exhaust
tube, It ins. diameter ; exhaust box, 3 ft. of tube from engine with
one elbow (box by Simms-Bosch ) ; inlet tube, it inside one bend
(no warm air, but pipe gets hot after ten minutes' run). There is
no loss of compression (it lasts a quarter minute at 75 lbs., gauge
by Berend, London , taken from a new paraffin lamp). Every
thing works as freely as possible, timing is right, have tried three
carburettors, no premature ignition , no overheating, and I get a
good mixture. Car weighs 16 cwt., and is geared to fifteen miles
per hour at 900 revolutions top speed , yet will not take a small
hill on lowest speed .
It is impossible to say for certain without a close examination
of the engine, because your details seem to cover everything re
quired though some of the dimensions might be improved . In
the fundamental design , however, you have made a great mistake
in having pistons travel together on a 4 -cycle motor, as instead of
balancing you are increasing the difficulties for the engine on hills
during the three idle strokes, and this may account for the whole
matter. Are you sure the cylinder boring is good enough and that
you are notmistaking friction of piston for compression ?
( 12,777 ] “ Sky Sigo " Apparatus. A. 0. G. (Wrexham )
writes : I wish to make a " sky sign " -to throw some words
on to
the sky by means of a projector - at night, of course. Would you
kindly let me know how it is done ? as I have never seen one. I
suppose it is arranged like a searchlight, with a glass in front with
the words printed on it. Imay mention that I have made a search
light with an 8 -in . parabolic reflector, which I bought, and an arc
lamp of my own construction , using 18 mm . carbons ; it shows up a
white
one miles
mile away, while the light in the sky is easily
seen atbuilding
six or seven
distance, Would it pay to make this into
a sky-sign, or should I require a different apparatus, such as a
plano-concave lens or Chance mirror ? Could you givemesomeidea
of probable price of a Chance or Mangin mirror (8 to 12 ins.
diameter) and do you think they are preferable to parabolic re
flector for small searchlight ?
This query is somewhat out of the scope of our columns. We
expect you will have to construct a large apparatus on the lines of
an optical lantern with a series of lenses. Why not try some ex
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periments with letters painted on the front glass of your projector,
or cut outofan opaque disc . We doubt if so small a projector will
be of much use. For prices of mirrors, apply to Messrs. Chance
Bros., Ltd., Lighthouse Works, Birmingham ; they may be able to
assist you with a suggestion . Webelieve this cloud effecthas been
accomplished before, buthave no particulars athand .
(12,699 ] Reading Scale on Ohmmeter. A. K. (Bootle)
writes : In answer to my query No. 12,130 you refer me to THE
MODEL ENGINEER of September 17th , 1903, which I have studied ,
but it only gives instructions how to use it, and not how to read it,
and this is what I want to know . So will you kindly tell me the
reading of the four different illustrations of the Evershed ohm
meter (sketch not reproduced ) ?
We cannot say exactly what the readings mean ; the scale is not
a familiar one to us. Ohmmeter scales are not all marked alike,
but the makers would tell you if you wrote to them . As far as we
can judge, the scale seems to be marked in readings from 20,000
ohms to 100,000 ohms at the centre division , and from that to 10
megohms, that is , 10,000,000 ohms. If this is so, your readings
would be as follows :-Fig . 1 , 45,000 ohms ; Fig. 2 , 100,000 obms ;
Fig . 3 , about half a menogm ; Fig . 4, onemehogm . To show good
insulation the middle should stand atabout the position shown in
Fig. 4, or nearer to the end of the scale marked I.N.F., which means
infinity ; that is, if the needle is beyond the figure 10 at that end
of the scale, the insulation is practically perfect. Any indication
on the other side of the figure o at the centre of the scale means
that the insulation is very bad. The actual value in megohms to
be attained will depend upon the particular case to be tested .
The ohmmeter is made by Messrs . Evershed & Vignoles , Ltd.,
Acton Lane Works, Chiswick , London ,W.
( 12,742] Boron Cells . “ KABINE ” writes : I have a 20 -amp:
accumulator for driving phonograph. I finds meexpensive in run
ning, as we have not got much convenience for charging, there
being no electrical power stations here. What is your opinion of
the Boron cell supplied by the Boron Company ? They seem to
say that you can charge with these primary batteries as well as by
dynamo, and cheaper.
We have no experience with the cellmentioned , but it is practic
able to charge accumulators by means of certain types of primary
battery, provided you will charge at a small rate and spread the
operation over a considerable time. The gravity or Daniell cell,
constant bichromate cell, are used for this purpose ; see our six
penny handbook on “ Electric Batteries." We believe the Boron
cell has been on themarket for some seven or eight years , the cost
of charging by primary battery will largely depend upon the cost
of the materials used -- that is, chromic acid and sulphuric acid , or
whatever is necessary for the particular type of cell. There will
also be the cost of new zincs, as these will be steadily consumed
during working. If the cost of charging is a matter of importance
to you , you should ask the Boron Company to give figures in sup
port of their statement, and then make sure that you can buy the
chemicals at the prices they mention .
(12,675] Post Office Sounder. R. C.M. (Newcastle-on- Tyne)
writes : I am engaged in making a post office sounder and (single
current) key , correct size. I have mademy own drawings, as far as
possible , from plates given in Crotch's “ Elementary Telegraphy
and Telephony," but should be glad if you could tell mewhere I
could obtain correct working drawings. Could you also tellme
( 1) the best wire with which to wind sounder coils ? (2) Is the
correct resistance 20 or 40 ohms? (3) Is it necessary tomake cores
of bundles of wires, or would an ordinary core answer as well ?
In connection with the above I intend making either a Siemens'
or P.O. relay, and would be glad of similar information with regard
to working drawings.
A correct drawing of a P.O. sounder is given (t full size) in
Purves' “ Telegrap i Switching Systems." (1 and 2 ) Cannot say
gauge of wire, but resistance should be 20 ohms ; and if you are
proposing to work it by a relay, a small shunt should be fitted
under thebase, having a resistance of goo ohms (3) Cores need not
bemade up of bunch ofwires, good soft iron cores being used . The
rate of magnetisation and demagnetisation is not as rapid as an
nduction coil. You can get working drawings of a P.O. standard
relay from Preece & Sivewright's " Telegraphy," but you will find
this an extremely difficult job , and unless you are a first-rate me
chanic you had better not tackle it, Not the least difficult part of.
this job is the coil winding. The resistances of these have to be
equal; and so does their magnetic effect, and the adjustment of the
latter will try'your patience and skill.
(12,657) Automatic Switch . W. J. T. (N. Harringay) writes :
Would you kindly answer me the following questions on the Neville
accumulator switch : Size of coil and size ofwinding and length of
same, and connection and measurement of the general construc
tion on the instrument ?
We are unable to give you details of the Neville accumulator
switch. A drawing of a simple automatic cut out or accumulator
charging is given in The MODEL ENGINEER or July 7th , 1904
page 21) ; rhaps this will suit your purpose. Mr. A. H. Avery ,
of Fulmen Works, Park Street, Tunbridge Wells, makes an aụto
matic cut in and cut out for accumulator charging ; perhaps he
will supply you with a set of parts to make one.
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(12,806 ] Design of Water Motors. T. H.W. (E. Dulwich
writes : Having a small water wheel, I should be much obliged if
you would inform me what data is necessary, and also the formula
or method of calculating the horse-power of same. What connec
tion has the jet with the power ?
See issue for September 3rd , 1903 (page 222 ).
(12,796] Current Consumption of Incandescent Lamps. H.
w . s. (Southsea) writes : Will you please answer the following.
Which lamp takes the most current - a 16 C.-P. 100 -volt on a 10
volt circuit, or a 16 c.-p. 80-volt on a 100-volt circuit ? Please
give the whole working and lamp resistances.
A 16 C.-p. 80-volt lamp on à 100-volt supply would pass a heavier
current than a 100-volt lamp would on account of its lower resisi
ance . To give 16 c.-p: an 80-volt lamp would have a resistance
of, say, 107 ohms which would pass a current of 75 amps. at 80
volt pressure. A 100-volt lamp of same candle-power would have
E it would
a resistance of 157 ohms, hence by Ohm's Law C
R
pass '64 amps. at 100 volts pressure. But if the lamps with the
lesser resistance were subjected to the higher pressure, the resuit
100 nearly amp. An increa
would be C
=
1
sed candle- power
107
would be obtained , of course, for as long as the lamp lasted - but
it would not have a long life.
[12,740) Comparative Resistance of Armature and Field
Windings. “ ENQUIRER " writes : I should be very much obliged
if you could give me any information on the following points : -Is
it correct that the resistance of a shunt winding must be about
250 times as great as the resistance of the armature in a shunt
wound generitor ? (2) What alteration is made in calculating
of wires
fields size
and armature
in theofcasewire
of
machine
What
аquantity
" seriesand
” gauge
? (3) for
and amount
should be both on fields and armature for the following series
wound 4-pole motor : Armature, wave wound, eighteen slots each ,
5-16ths ins. by 3-16ths in ., 2 ins.diameter and 21 ins. long ; fields,
2. ins. long by it ins . deep by 4 in . thick , cast-iron . Speed of
armature about 3,000 revolutions per minute ; voltage of supply
25 ; and motor not to consume more than 3 amps. at full load.
If I am troubling you too much with this latter part, could you
recommend any book to me that would explain and give the infor
mation I require, I should be very glad . I have some now , but
while dealing with shuntmachines they do not state much with
regard to " series.”
(1 and 2) In small machines the resistance of the shunt winding
varies very much with the size of the machine, ; there is no hard
and fast rule ; the same remark also applies to series machines .
With large series machines the field cores should have a resistance
about that of the ar nature winding. but you cannot conveniently
get it so low with small machines ; the precaution you must take
is to see that the resistance of the field winding does not absorb
too many volts, probably ı to times the armature resistance will
be found convenient. ( 3) Armature, No. 24 D.s.c. wire ; get on
as much as you can, probably about 6 ors, will be the weight.
Fields, No. 18 gauge d.c.c. wire, about lb. on each pole ; get on
as much as the design will allow . Have you read our sixpenny
handbook on " Small Electric Motors," or " A B C of Dynamo
Design," by A. H. Avery. The standard book on the subject is
" Dynamo Electric Machinery," by S. P. Thompson, price 30s.,
but this is a most advanced book .
(12,573] Power for Driving a 600 -Watt Dynamo. R. S.
(Wood Green ) writes : Will you kindly let me know what horse
power I shall require to drive a dynamo 50 volts 12 amps. (over
type pattern ) ? And also what quantities of shellac and varnish
to mix together for the armature and magnets, as I cannot get any
ready made up ?
Not less than I b.h.-P .; It would be better. Dissolve the shellac
in methylated spirit to the consistency of fairly thin cream , and
apply as a varnish .
[12,561) Magneto ! Ignition for Engine .
B. (Durham )
writes : I am going to make a magneto igniter, for an engine of
15-16ths- in . bore, 24 -in . stroke, and would be much obliged for a
few hints re same. I have the M.F. & E. which gives sketch
description of one. (1) I propose forging magnet out of solid cast
steel. Will it have to be dead hard ? (2) Are the pieces of soft
wrought iron fastened on with screws from back ? What are they
for ? (3 ) Can I magnetise it from F M. of dynamo ? Also size
and amount of wire for armature for above engine ; size of arma
ture . (4 ) Will there be a spark at contact -breaker , and what are
the two dotted lines between insulated terminal and contact
breaker ? (5 ) Are the connections of armature wire just coiled
to allow for wires to work with armature ? (6 ) How is a torpedo
kept in its course ? (7 ) Does wind force vary with temperature ?
(8 ) What is the unit ofhorse-power ?
( 1) Yes, fairly hard , though not necessarily dead hard (2 ) Pole
pieces to lead the lines of force to the point where they are most
efficiently made use of. ( 3) Ye if current is strong enough .
You don't mention what current the dynamo fields take. Wind
arm with No. 28 s .$ .c . wire-- as much as you can get on . (4 ) Yes,
spark will occur when the contact is broken. (5 ) Yes . (6 ) We
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regret we cannot give information . (7) Temperature, or rather
change of temperature, is the origin of wind. (8) Foot-pounds
33,000 ft.-Ibs. = I h.-p.
(12,550) Petrol Motor for Dynamo Driving. C. N. L.
(Birkenhead) writes : Will you kindly send replies to the following
queries.- ( 1) Will an ordinary cycle petrol motor, air -cooled , be
suitable for dynamo driving ? That is to say, will the engine keep
cool enough when running stationary ? (2) What power dynamo
(in Watts) will a 14 h .-p cycle petrol motor drive ? (3) Will the
dynamo need to be flywheeled " when driven by the above petrol
motor ? (4) Would an ordinary oil engine (stationary type) be
very much more suitable than the abovemotor ? If so, you might
state reasons. (5 ) A petrol motor seems so much cheaper than an
ordinary oil engine, that, I think, perhaps, the advantages of the
latter might be outweighed by the low cost of the former. I refer
to their initial costs only.
(1 ) No, not without a fan to assist in cooling. (2) 600-Watt
machine, or at the most 650 . ( 3) Would be better, though not
necessary. (4 ) On account of cooling would be better for con
tinuous running. (5 ) Quite so, provided you can keep the motor
cool enough .
(12,574] Lubrication of Gas Engine. H. R. P. U. (Ulver
ston) writes ; I am in charge of a gas engine by Crossley Bros., 5-in .
bore, 10 -in . stroke, running at 280 revolutions per minute,working
91 hours per day. The makers say that it should use 3 pints ofoil
per fortnight; is it sufficient for an engine this size ? as I find it uses
i gallon per fortnight. The engiae being automatic oiling, I cannot
see how to remedy this “ waste." The cylinder lubricator is on the
dipping wire principle , which gives fifteen drops per minute on
piston , and the bearings are oiled by trimmers made by twisting
worsted on wire. The makers suggested using thicker trimmers
( filling the holes), but I find that by doing so it uses more oil than
with thin trimmers. Can you suggest any remedy ?
You can alter this by making the little wire a trifle shorter than
it is at present, so that it does not wipe so much oil on to the pin
at each revolution . Be carerul, however, that it is not so short
as to catch on the pin sometimes , as this would either buckle it up
or make it fly off. If you make the trimmers sufficiently tight you
ought to be able to adjust the supply as you please . Regarding
the former lubricator , a thinner wire will give less oil. Try one.
(1 3,208 ) Paulty Dynamo. C. B. (Oldham ) writes : In your
reply to Query re Faulty Dynamo, I may say I have tried the
series coils acting in both directions, and also have tried themachine
with shunt coʻls alone. I have ascertained the increased speed by
speed indicator and the voltage drops with increase of speed above
2,000 as before mentioned . This would seem impossbile as the
higher the speed the higher the voltage is , generally. Do'you think
the fault is somewhere else ? I hardly think the armature coils are
connected up wrongly . The brushes are all right. I have adjusted
them in several different ways. If there is no fault you can think
of, would it be best to increase or otherwise the convolutions of
wire on fields ?
We are afraid that the only other suggestion we can make is that
there is something wrong with the voltmeter. Altering the quantity
of wire on the fields will not be likely to make any difference, but
you might rewind the field coils to see there is a crack in the
wire anywhere which opens when more than a certain amount of
current passes through it.
(12,615) Cinematograph . H. P. (Bargeddie) writes : I have
read THE MODEL ENGINEER for a long time, but have not found
anything likewhat Iwant. Could you please tellme if it is 'possible
to make a cinematograph out of a magic lantern , and, if so , would
you be so good as to send mea sketch showing how to go aboutit ?
This is very specialwork ,which, asyet, has only been undertaken
by comparatively few men . We regret, therefore, that we cannot
supply you with the information you ask . We do not, however ,
think you will have material enough to work one.

The News of the Trade .
[ The Editor will be pleased to receive for review under this heading
samples and particulars of new tools, apparatus, and materials
for amateur use. It must be understood that these reviews are
free expressions of Editorial opinion, no payment of any kind
being required or accepted . The Editor reserves the right to
criticise or commend according to the merits of the goods sub
mitted , or to abstain from inserting a review in any case where
the goods are not of sufficient interest to his readers. )
• Reviews distinguished by the asterisk have been based on actual
Editorial inspection of the goods noticed .
* A New Agency,
We understand that Mr. T. W.Blumfield , of 11, Alcester Road ,
Moseley, Birmingham , is now agent for Mr. Stuart Turner' well
known engines, and all orders from that districtwill be received and
dealtwith at this address . Mr. Stuart Turner is issuing postcards
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giving a photographic reproduction of No. 250 G.N.R. Atlantic
express locomotive, which is now being modelled by him to
4-in . scale . The postcards are suitable for collections, as they
are not disfigured by advertisements. The price is is. per dozen ,
post free,
A St. Louis Exhibition Success.
We are pleased to announce to our readers that Messrs . F. Dar:
ton & Co., scientific instrument makers and electricians, 142, St.
John Street, London , E.C., have been awarded a silver medal at
the St. Louis Exhibition .
* A Small Charging Board .
For those who require to charge their small accumulators from
the electric light installation , Mr. A. L. Kirk , 75, Princes' Avenue,
Alexandra Park , London, N., is making a small charging board
consisting of a varnished wood base (6 ins. by 3t ins.), upon which
is mounted a bayonet catch_lamp-holder terminals, and about
6 ft. of flexible lamp wire ending in a porcelain screw plug. The
price is 3s. 6d.
• Electric Novelties ,
Among the many electric novelties being introduced for the sea
son by the Universal Electric Supply Company is the “ Little Jap
electric bell, which we have inspected. It is well made, having a
good sharp ring,with one cell, and measures only about 4 ins. by
21ins.over all. Wehave also received one of the Far East " Aash
lights , which is rather a better thin ; than is usually obtainable
for one siiliiig . The electric scarfpin , a very pretty , novelty
illustrated in Fig . 1, is arranged to fit the above flashlight
FIG . 1. - THE

UNIVERSAL
ELECTRIC

SUPPLY COM
PANY'S NEW
ELECTRIC

SCARF PIN .

FIG . 2. — THE
UNIVERSAL ELECTRIC
THE
CONIC "
BATTERY

SUPPLY COMPANY'S

" CONIC " BI
CHROMATE BATTERY.

cell. Fig . 2 shows the new " Conic " bichromate battery, which ,
owing to its wide base, cannot be easily knocked over, and there
fore commend itself. Although small, it contains a large charge,
and can be used continuously for working model motors, shock :
ing coils, lighting small lamps, or any purpose for which the
bichromate is generally used, up to two or three hours at one charge,
and is sold at a very low gure, An illustrated list, giving prices
of these articles,will be sent, upon application, enclosing stamp to
Cover postage . The address is 60, Brook Street, C.-on - M ., Man
chester.

New

Catalogues and Lists .

Arthur Firth, Cleckheaton , Yorks., sends us his new price-list
of cyclemotors, from 2 to 6 horse- power ; also castings for the same
and general motor accessories. List will be sent to readers of this
journalupon receipt of one penny stamp to cover postage.
Kirkcaldy Home Arts and Industrial Association have
their Exhibition to be held in May , 1905.
sentys the sched
The Secretary and Treasurer is Mr. 1. Rowan Thomson , 214 ,
High Street, Kirkcaldy!
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The Editor's Page .
'HE annual exhibition of dolls and toys organ
Thiscan by the proprietors of truth, will take
place at the Royal Albert Hall, London , on
the 14th and 15th of next month . The section for
home-made models and toys is generally a very
popular one and probably a number of our readers
would like to contribute a specimen of their handi
work to the exhibition . We understand that the
exhibits are subsequently distributed amongst the
children's hospitals, so that the cause is one worthy
of every support. Full particulars of the various
classes and of the prizes offered for competition
may be obtained from the Editor of Truth , Carteret
Street, Queen Anne's Gate, London , S.W.
*
We would draw the special attention of locomo
tive enthusiasts to the offer of engraved plates and
working drawings which we advertise elsewhere in
this issue. This is an excellent opportunity to
acquire a fine collection of pictures of the most
noteworthy locomotives of the last twenty years ,
for a very modest sum . The working drawings ,
which we are also able to offer , should be of especial
value to those engaged in model building.
*
*
We have just published the second of our new
shilling series of practical manuals under the title
of “ Private House Electric Lighting.”
This is by
Mr. Frederic H. Taylor, A.M.I.E.E., and consists
of the excellent series of articles on electric lighting
he recently contributed to these pages, with the
addition of an extra chapter on generating plants.
For those who are interested in private house
lighting either as householders or otherwise, we can
strongly recommend Mr. Taylor's book as a source
It may
of up- to -date information on this subject.
be obtained from any of our usual agents, or post
free is. 3d . from our offices.
Answers to Correspondents.
M. L. (Dulwich Rise .)- Compare the size of your
casting with the drawings published in book and
use the scales appended. Then refer to table of
windings ofmachines of similar dimensions.
A. M. P. (London , S.E .).— Yes ; each circuit of
three cells will be taking i amp., making a total
of twelve taken from dynamo.
A. R. C. (Beccles).— Your motor would drive a
machine of about 30 to 40 watts - i.e ., 10 volts
and 3 or 4 amps.
Dynamo could be obtained
from any of our electrical advertisers.
J. R. L. (West Ealing).— Thanks for your letter.
We do not think , however, that there is any
advantage in the method you describe. It would
involve a set of at least three cells, probably
many more, as the magnet to 'act through a dis
tance
as would be necessary in this case,
would have to be very powerful.
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READER.- We can only refer you to the back
issues of THE MODEL ENGINEER containing the
drawings. Wedo not see that you need the frame
drawings , as , with the help of a book such as
“ The Model Locomotive," the outline should
prove sufficient for your purpose.
“ FLYWHEEL.” - You had better go to the local
bookbinder ; we can send you the binding cases,
price is ., or is . 3d . post free. Cotton & Johnson
will supply you with gear wheels. We have from
time to time published drawings and photographs
of model traction engines and road rollers. See
issues of February 15th , 1901, December 1st,
1901, and April 2nd, 9th , and 16th , 1903 .
M. H. A. (Littlehampton ).- Diameter of head of
in . Much depends, how
each valve could be
ever , upon how they are placed and general con
siderations of the design and available space .
A. J. I. - Yes, quite if h.-p. Yes, steel. Please
say where this statement is made.
Depends
upon the rate of discharge. Can be found best
by experiment.

Notices .
The Editor invites correspondence and original contributions or
all amateur mechanical and electrical subjects. Matter intended
for publication should be clearly written on one side of the pape
only ,and should invariably bear the sender's nameand address. It
should be distinctly stated , when sending contributions, whether
remuneration is expected or not, and all MSS. should be accom
panied by a stamped addressed envelope for return in the event of
rejection . Readers desiring to see the Editor personally can only do
so by making an appointment in advance.
This journal will be sent post free to any address for izs. per
annum , payable in advance. Remittances should bemadeby Posta :
Order.
Advertisement rates may be had on application to the Advertise
ment Manager.
HOW TO ADDRESS LETTERS.
All correspondence relating to the literary portion of the paper,
and all new apparatus and price lists, & c.,for review , to be addressed
to THE EDITOR , “ The Model Engineer," 26-29, Poppin's Court
Fleet Street, London , E.C.
All correspondence relating to advertisements and deposits to be
addressed to The ADVERTISEMENT MANAGER, " The Model Engi
neer, 26--29 . Poppin's Court, Fleet Street, London , E.C.
All subscriptions and correspondence relating to sales of the papex
and books to be addressed to Percival Marshall & Co., 20-25
Poppin's Court, Fleet Street, London, E.C.
Sole Agents for United States, Canada, and Mexico : Spon and
Chamberlain , 123. Liberty Street, New York , U.S.A. to whom
all subscriptions from these countries should be addressed.
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A
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Torpedo
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Boat.

By E. F. OLLIFFE .

STEIN PIPE

WATER LINE

Fig . 1. - LONGITUDINAL SECTION THROUGH MODEL TORPEDO Boat.

EREWITH are reproduced a photograph and
have just finished building , and which I con
sider is likely to suit the beginner,owing to its simple
and cheap design . The hull is built of small strips
of tin soldered together, and measures i ft. 6 ins.
over -all , 3 ins. beam by 3 ins. deep . The engine
and boiler were taken from a half-guinea bought
steamer (the boiler being above deck and the hull
of wood , and had never been a success exceptwhen
worked indoors ).
As will be seen by the drawings ( Figs. I and 2 ) the
boiler has been covered with tin and lined with

asbestos, one end being left clear for an uptake to
the funnel, which , of course, gives a little more
heating surface. The boat runs exceedingly well
for her size, covering between 30 and 40 ft. per
minute, and she will run for twenty minutes with
out attention . The engine, which is a single action
oscillating cylinder (4-in . bore by 4-in . stroke)
works at a high speed , and drives two propellers
on the same shaft, which I think is an im
provement.
I should like to mention that the cost of building
this boat was about 6d., including everything
except boiler and engine.
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The Society of Model Engineers .

Workshop Notes and Notions .

(Reports of medings should be sent to the offices of THE MODEL
ENGINEER without delay, and will be inserted in any par.
ticular issue it received a clear nine days before its usual
date of publication .]
London
FUTURE ARRANGEMENTS. — Thursday, December
8th : Usual monthly meeting ; lecture and practical
demonstration of moulding and casting, by Mr.
John O'Neill.

(Readers are invited to contribute short practical Hems for this
column, based on their own workshop experience . Accepied
contributions will be paid for on publication , if desired , accord
ing to merit. All matter intended for this column should be
marked WORKSHOP on the envelope.]

FIG . 2 -CROSS
SECTION THROUGH
HULL OF MODEL

TORPEDO BOAT.

A new Session having commenced on the ist
inst ., it is to the interest of any readers who are
thinking of joining the Society to do so at once, so

FIG . 3.-MR. E. F. OLLIFFE's MODEL TORPEDO Boat.
that they may be able to participate in all the
arrangements which are being made for the ensuing
year, which promises to be a very interesting one.
Full particulars as to membership will be sent in
response to any enquiry addressed to HERBERT G.
RIDDLE , Hon . Sec., 37 , Minard Road , Hither Green .
Provincial Societies.

Nottingham . - Gentleinen interested in the for
mation of a Society for this district are invited to
communicate with Mr. ALBERT SMITH , 4 , Lime
Grove Villas, Longeaton.

Design for Machine Vice ,
By “ Split Pin ."
The accompanying drawings show design for a
small vice suitable for a small planer, milling,
or drilling machine.
A
is the body which
forms the base, slide, and fixed jaw ; this is a cast
ing, and should be planed up to dimensions given ,
B is the adjusting jaw , which has a tongue to
fit the guide in body. One face of this jaw is flat,
to match the fixed jaw , and the other side has a
vex ; this is a very useful addition to a vice to hold
round pieces of bar or tube. The two flat face
being quite unsuitable for this purpose to resist
the pressure of a cutter ; it also ensures the piece
being held in a vertical direction and line with base
if the vice is planed true . The jaw will require
turning round to use the V side ; this is done by
tapering out the taper pin , which secures the knurled
nut on end of screw , then slip off the knurled nut
and unscrew out of adjusting jaw by the hexagon
head on other end . The function of the knurled
nut, or collar, is to replace the usual handle sup
plied with a vice, and is much easier and cheaper
to make. When the jaw is adjusted up to the work
by means of the knurled collar it is then finally
tightened with an ordinary spanner on the hexagon
end of screw spindle. This head is shown it ins.
across flats, but can be made to suit other sizes if
desired . The head and thrust collar might be
potashed hardened . The screw is in . diameter by
8 ins. square thread ; but if it is difficult to obtain
a square thread , a V thread may be used on a small
vice, When boring hole for screw in adjusting
jaw , the distance from centre of hole to top of
slide should be slightly less than the distance from
top of slide to centre of holes in body ; this will give
the screw a tendency to pull the jaw tight on
slides, and prevent dirt, & c ., getting under. Hold
ing down bolt holes are cast in body with plenty of
travel, so that the vice can be adjusted to different
positions without removing base bolts.
Hard Soldering Fluid .
The composition known by this name consists
of a solution of phosphoric acid in alcohol. It is
prepared by dissolving phosphorus in nitric acid ,
evaporating the solution to eliminatethe excess of
nitric acid , and mixing the syrup mass with an equal
quantity of strong alcohol. The phosphoric acid
dissolves the layer of oxide ; the compound thus
formed is melted by means of the soldering bolt,
and forced out by the melted solder coming in con
tact with themetal surface, now thoroughly cleaned .
The hard soldering fluid may be used for soldering
copper , as for soldering brass, bronze, or German
silver . Phosphate of ammonia and phosphate of
soda can also be used for soldering copper. A
useful flux for hard soldering may be made by
mixing quartz sand with pounded soda. The
quartz sand consists of silicic acid, the soda of car
bonate of soda. When these two substances are
mixed and then heated to a powerful cherry -red
heat, they combine to form silicate of soda, and this
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compound will dissolve oxides if silicic acid is
present in excess. With very high temperatures,
such , e.g., as are necessary for welding wrought
iron, pure quartz sand is sufficient. If it is sprinkled
on the glowing iron, and the second portion of iron ,
likewise in a glowing condition , laid upon the first,
both portions being then joined by means of
vigorous hammering, the compound of the silicic
acid, with the iron oxides collecting on the surfaces
of the metals , will be pressed out in a liquid form ,
and the iron surfaces, now thoroughly cleaned, will
readily unite. — Der Metallarbeiter .

A Universal Angle Gauge .
An angle gauge which is adaptable for many
purposes is being made by Carl Mahr, Esslingen ,
and consists of two straightedges arranged in a
plane and pivoted to two curved levers in such a
way that the straightedges can be turned to any
angle and fixed as desired by thumbscrews. The
accompanying illustrations show the form of the
gauge and also a few of its applications. It will be

Fig . 1

Fig . 2

O

FIG . 3

A UNIVERSAL ANGLE Gauge .
seen that not only can the appliance be used for
gauging angles (Figs. I and 3 ), but it can also
be employed as a depth gauge (Fig . 2 ), one of the
straightedges being divided into millimetres and
inches. Another application of the tool is as a wire
gauge. It is also possible to employ it in some
measure as calipers and even as a T -square, the
members being so conveniently pivoted that the
two straightedges, while being kept in one plane,
can be placed in almost any position relative to
each other, -- American Machinist.

In the article “ A Simple Method of Electro
typing," on page 422,November
3rd issue, it should
(6
have been stated that a
Daniell cell was used .
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The Junior Institution

of

Engineers .
SUMMER MEETING IN GERMANY .
(BY OUR SPECIAL REPRESENTATIVE. ]
(Concluded from page 462.)
N item in our programmewhich had been looked
forward
to with considerable interest was the
A
visit to the Royal Technical High School at
Charlottenburg . This important institution , with
about 4,500 students and 500 members on its staff ,
is a large and somewhat imposing building, stand
ing in its own ground ; and surrounded with trees ;
is a State institution and has recently been given
the status of a University. Workshop practice is
not taught, but the chief ofthemechanical engineer
ing department (Professor Riedler) carries on an
engineering practice in the building and employs
between twenty and thirty draughtsmen , most of
whom take part in the teaching, the students work
ing under actualdrawing office conditions. Unfortu .
nately, the authorities of the School omitted to
make suitable arrangements for the reception of our
party, notwithstanding that the visit had been
planned in correspondence with them before our
departure from London , in the samemanner as with
all our other visits, and, therefore, we were only
able to make a somewhat unsatisfactory inspection .
This was a pity, as here, of all places , a iepresenta
tive body of young engineers should have received
a hearty and well arranged welcome. Tramping
through vast corridors and glancing into deserted
class - rooms under the guidance of, as far as I
understand , a subordinate, non -technical official,
was not the most piofitable way of spending the
valuable time at our disposal ; true, we saw the
machinery hall with its extensive array of engines
of various types , steam , gas , and Diesel, and were
permitted a look at the surveying room , contain
ing a large equipment of levels and theodolites
and other surveying appliances, and some of the
laboratories and class rooms, but there was no set
programme prepared for us and no facility given
for properıy seeing or having explained the most
interesting features of the place, amongst which is
the splendid collection of Reuleaux's Kinematic
models and the Junior Engineers were very much
disappointed . There is a battery of accumulators
here which will give 2,500 volts ; an electric arc
furnace with carbons of i in , diameter which will
produce a heat of6,300 ° F., the current and pressure
varying up to 200 amps. and 300 volts ; in the ship
designing room we saw a fine model of a German
battleship .
From this stage of their programme the Junior
Engineers lightened the serious side of the trip ,
wisely devoting a much larger amount of time to
recreation , so that they might intelligently absorb
the experience and information gained , and com
mence work in a fit and fresh condition on their
return to London ; therefore, until leaving Berlin ,
on Monday, August 22nd , by the 3.50 p.m. train
for Leipsic , the time was pleasantly spent in ex
ploring the town and it's neighbourhood, including
a visit to the Royal Palace and Park at Potsdam ,
but sandwiched in between this recreation was a
visit by invitation of Mr. W. von Pittler, of lathe
fame, to his experimental workshop at Berlin ,
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where he explained and exhibited in operation his
machine for producing pressed cigars and cigarettes,
the products of the machine being well sampled by
the Junior Engineers ; also some machines called
hydraulic capsule motors for use as rotary steam
engines , compressors and pumps ; other interesting
items comprised Pittler's patent eccentric reduc.
tion gear, a direct-leading dynamometer for coupling
to the machine to be tested and which has been
employed to measure up to 400 h.-p. ; hydraulic
gear for lorries and magneto electric ignition
apparatus to give a high effect with sinall number
of revolutions. I understand Mr. Pittler wishes to
dispose of some of these patents. At Leipsic the
works of the W. von Pittler Machine Co. were
visited and the Junior Engineers saw the manu
facture of the Pittler automatic lathes foi repetition
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Central Electric Generating Station, this latter
being also one of Mr. Lindley's designs. The current,
single phase alternating, is generated at 3,000 volts
and transformed down to 120 voltz for lighting and
ordinary power purposes. For the second time we
saw splendid slow speed engines practically thrown
into disuse by a Parsons steam turbine ; this
generating set runs at 1,360 revs. per minute , using
superheated steam at 570 ° F. This turbine can be
worked either condensing or-non -condensing ; the
output is 3,000 kilowatts at 5,000 h.-p. ; total
length of the set is 54 ft . with a breadth and height
of 8 ft. 3 ins., the alternator field -magnets are
excited from a special accumulator battery at
120 volts .
The remainder of the trip was devoted to holiday
making, a visit to Homburg and inspection of the
mineral springs, dinner on the Kurhans Terrace,
and participation in the annual summer festival
with firemorks ; homeward down the Rhine by
steamer to Bonr , a peep at the Cathedral at
Cologne,and the Summer Meeting of the Junior
Institution of Engineers for 1904 is ended .
The trip was most enjoyable and instructive
throughout, and wewere fortunate in having in
Mc. S. Cutler, junr., a chairman who could speak
the German language and whose resourcefulness
and tact enabled him to always say the right
word at the right moment when meeting our
German friends ; it was no light responsibility to
be the head of a large party of young engineers
visiting a foreign country , and no small achieve .
ment to conduct such an important excursion
to a successful conclusion , We were all able to
enjoy the trip without worry, secure in the know
ledge that a capable Junior Engineer was in
comniand .
Another piece of good luck was having in resi
dence at Frankfort one of our members, Mr.
F. R. Durham , also with an intimate knowledge
of the country and its customs, as well as its
language ; this gentleman checrfully accepted
the arduous temporary post of local hon . secre
tary and became a kind of “ slave of the lamp,"
appearing instantly when wanted to smooth out
the numerous petty difficulties and tangles un
avoidable.when dealing with a people who seem
to have taken the Medes and Persians in con
junction with Euclid as the pattern to be followed
in the making and working of their rules and
regulations. There is no doubt, however, that
Fig . 27. - ERECTION OF THE LARGEST GAS HOLDER IN
the German nation is in earnest and is doing
GERMANY . (See page 462.)
excellent work , that it is thorough and means
to beat its competitors, but I doubt if the
rapid progress in manufactures which has taken
work, several of which were being tested. Visits to
places of popular interest followed , and on Wednes
place in Germany during the past thirty years
will be continued ; it seems to me that it has
day , August 24th , the party travelled to Frankfort
been due largely to abnormal circumstances which
on-Maine where by special invitation of Mr. W. H.
will not be repeated. The German people will
Lindley, M.I.C.E., an extensive inspection was
made of the pumping stations and waterworks for
continue to progress and to be year by year more
formidable rivals, but I think their progress will be
supplying the town of Frankfort, and the sewerage
at a slower rate than heretofore. There is no need
works of the neighbouring town of Hanau . The
for young British engineers to lose heart, children
Junior Engineers are very much indebted to Mr. W.
H. Lindley for this invitation to Frankfort, which by
as they are of a race of engineering giants and
his great courtesy and kindness, was made most
having a magnificent heritage of experience and
instiuctive and pleasant. I am pleased to be able
fame, these competitors abroad are only imitators
to say that this gentleman has further honoured
of the work of their ancestors and as the originator
is the leader and the imitator the follower, so , if
the Junior Institution of Engineers by accepting
the coming engineers and manufacturers of Great
the office of President for the coming year.
Britain will bestir themselves and determine to
On the following day we visited the Converting
cultivate and employ to the utmost those talents
Station for the Electric Tramway Service and the
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of enterprise and originality which they have in
herited , they will continue to be the teachers and
leaders of the engineering world . Bramah, Mauds
lay, Whitworth , Stephenson , Bessemer, Faraday,
Armstrong, Nasmyth , Brunel, Watt, Murdock ,
Arkwright; these are names which should give us
hope and courage, but effort is necessary and it
must be made now , not in panic but with the
steady resolution of hopeful men . Reader, it may
be your lot to entertain in some near or far-off
corner of the British Empire a German engineer ; if
so, remember the kindness shown to the Junior
Institution of Engineers in Germany, and treat
him well .
In conclusion , I beg to express my thanks to the
various firms who have so kindly lent me photo
graphs for the purpose of illustrating this report,
and for the information which they have placed at
my disposal, also to various members of the party,
including our energetic Secretary , Mr. Walter T.
Dunn , always ready and cheerful to help, and in
whom we all find a guide, philosopher and friend .

A

Few

Battery Hints .

By W. EARLY .
'HOSE among the readers of THE MODEL
T ! ENGINEER who use bichromate batteries
may find the following hints useful :
For some years past I have had in use a 6 volt
14 amp. hour accumulator (home-made), which I
use for running eight small lamps in passage, dark
room , bedroom , & c ., and also for general experi
mentalwork . I charge this from a 5-cell bichromate
battery, two-fluid type, outer jar containing a
saturated solution of potassium bichromate , with
sulphuric acid added in the proportion of about
3 ozs, to the pint, and porous pots containing a
2 ozs, to the pint solution of sulphuric acid .
I use ordinary carbon - capped carbons, such as
are used in Leclanché cells (one to each cell) and
two Leclanché zincs, with their wires twisted to
gether and clipped under the next carbon in the
ordinary way. I find the rods are very satisfactory,
being cheap and easily renewed , and very easily
amalgamated by a dodge which I have used for some
time past.
I keep my mercury (1 lb. or so ) in a 4 oz. bottle
an ordinary medicine bottle would do as well,
always keep it covered with about an inch of water ,
containing a few drops of hydrochloric acid ; this
prevents evaporation and consequent waste.
When the zincs require amalgamating, I put
them for a few minutes in a jar containing hydro
chloric acid and water, about i oz. to the pint ;
then take them out one by one, put them in the
mercury bottle, grip round the zinc just above the
neck of bottle (to prevent the mercury splashing
out), and shake vigorously for a few moments.
When the zinc is taken out it should have a beautiful
coating of mercury . If the coating does not extend
far enough up , or has missed a little patch , join the
zinc to a carbon, and place both in the cleaning jar.
In a minute or two the mercury will have spread
all over the rod . This method is much quicker
and much less “ messy ” than the other of
patiently rubbing with a bit of rag. A jagged zinc
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rod is no trouble at all, whereas all who have had
the job will admit that it was very difficult to get
a perfect coating on one by the old way. Another
advantage is that the waste of mercury is nil.
Another important point is never let the zincs
dry . Immediately they are taken out of the
battery they should be washed and placed in a jar
of clean water , and left there until wanted again .
If exposed to the air, the mercury evaporates, but
by keeping them always under water one amal
gamating is sufficient for several weeks, or months,
according to the amount of work the battery is
called upon to perform .
By treating my zincs thus carefully I am able to
charge my accumulator seven or eight times,
possibly more, as I have not taken exact note
before they are in need of being replaced .
The bichromate solution (2 ozs. to the pint)
lasts for four charges as a rule, the acidulated water
in the porous pots being renewed every time the
battery is used, and thrown away immediately it
is done with . I find the electric light a great
convenience in the dark room . I have a specially
made ruby lamp lined with mirror, and supported
on a pivoted bracket, so that it can be turned face
up or down , and raised or lowered ; also a white
light just above the bench , and another near the
ceiling, this last illuminating the shelves, & c. All
these lamps are controlled by an enclosed switch ;
both this and the ruby lamp are my own make,
as is als the accumulator. Two passage lamps ,
worked in parallel by two switches, so as to be con
trolled from two points , are also fitted ; also a bed
room lamp wired on the same system .

MR. A. BARKER, of Lynwood Villa , Talbot Street,
Brierley Hill, Staffs., would be happy to make the
acquaintance of another young man in this district
who, like himself, is interested in model engineering.
While an artesian well was being sunk near
Aylesbury , at a depth app
ching 500 ft., the whole
tackle was blown out of the borehole and natural
gas rushed out, and on being ignited burnt with a
brilliant light,
A New BRIDGE . — The new bridge over the
River Wear at Sunderland , for which Sir William
Arrol & Co., Ltd., Glasgow , have just received the
order , will have very deep foundations, extending
for nearly 100 ft. into the bed of the river.
The
main span over the river is 350 ft., and the girders
are to carry not only a roadway but a railway, the
latter at the higher level. This span will weigh
nearly 3,000 tons, and as the Act provides that the
waterway must never be obstructed during con
struction , the immense girders will have to be over
hung or be built cantileverwise from each side
until they meet in the centre, as in the case of the
Forth Bridge. The girders, however, are to be of
the ordinary lattice construction , although of
enormous depth , for the wide roadway is carried
on the bottom flange, while 20 ft. higher up the
supports for the railway line will be made on the
main girders ; the footpaths are to be outside the
main girders. In addition to the centre span, there
will be three others , each of 200 ft., While arches ,
& c ., will make the total length of the bridge it
miles, which will involve a cost of well over
£ 300,000 .
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finished with the file. The curved guides were cut
out of a ring turned in the lathe to a radius equal
to the length of the valve- rod . The reversing is
effected by means of a small hand on a screwed
spindle working in a nut in a jaw at the end of
the lever .
The piston -rod guides are cast on to the bed .
The crossheads are forged on to the piston- rod .
Square brasses are fitted and a steel wedge adjusted
by a set-screw to take up the wear.
The connecting-rods are flat with a forked end

Joy's Valve -Gear Model Hori
Engine.
zontal Steam

By H. MUNCASTER .
*HE engine has two cylinders, 2} ins. diameter
bore and a piston stroke of 3 ins.
The
THE
cylinders are cast in one piece, the steam
The
chest being made separately and bolted on .
steam ports are 3-16ths in . by ij ins. ; exhaust

MR. H. MUNCASTER's MODEL HORIZONTAL STEAM ENGINE
WITH JOY VALVE -GEAR .

1

ports, 5-16ths in . by it ins. ; the exhaust opening
passes between the cylindersand out at the bottom .
The valve gearing is Joy's, the proportions of
which are identical with the gear fitted to the
G.E.R. engines illustrated in Engineering in 1886 .
The links are cut out of solid steel, and with the aid
of a few holes drilled in the lathe were shaped and

to take the crosshead. The large end is fitted with
a taper key to adjust the brasses. The bed is of
cast- iron , 3-16ths in . in thickness. The crank
shaft is of forged steel, the cranks were cut out of
the solid ; the bearings are all fin . diameter ; the
crank -pin is fin . long, and themain bearings if ins.
long. The model was commenced in 1885.
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The

Latest

in

Engineering .

A New Motor Fire Engine. — The popularity of
motor fire engines is on the increase, and the latest
addition to their ranks is one which has just been
acquired by the Leicester Corporation Fire Brigade
from the Wolseley Tool and Motor Car Company.
The fire engine is a chemical one, and has been
specially constructed by the Wolseley Company to
the requirements of Superintendent Ely , chief
officer of the Leicester Fire Brigade. The chassis
has been specially built, but the engine is a standard
24 h.-p. 4 -cylinder motor of the usual Wolseley
type, which, with its horizontal cylinders, has proved
particularly adaptable to this class of vehicle ,
where as much deck room as possible above the
floorboards is required. The wheel base is 9 ft.
6 ins. and the track 4 ft. 9 ins. ; the artillery rear
wheels, which are 40 ins. in diameter, are shod with
Sirdar solid tyres , and are reinforced with wire
spokes from the rim to the end of the hub in the
same way as were the Wolseley Gordon - Bennett
racing cars, which have been described in the Auto
motor Journal ; the front wheels are shod with
5 -in . Collier tyres , and are 36 ins, in diameter . The
usual standard Wolseley transmission mechanism is
employed, the top gear being about 25 miles per
hour. The cooling system is also of the usual
pattern, but a fan is fitted up to work behind the
radiator. Accommodation is provided for six fire
men , including the driver ; there is a 50-gallon
chemical cylinder mounted on the rear part of the
vehicle, and the hose reel mounted above that.
Besides other minor, appliances, two 9 -ft. ladders
and two hand extinguishers are carried , and the
general appearance of the finished vehicle is very
workmanlike. — The Auto -Motor Journal.

Petrol Marine Engines.—The use of petrol
engines, which have been adopted to a large extent
on small pleasure and racing craft, is now being
extended to boats of larger size. In France several
fishing boats have been equipped wih this type of
engine, and have proved very satisfactory. One
of these boats, having a length of 118 ft ., a breadth
of 26 ft. 9 ins., a depth of 14 ft. 4 ins ., and a tonnage
of 209, is fitted with an engine having four cylinders,
which , when working at 300 revolutions, develops
240 h.-p., and gives the boat a speed of 81 knots.
There is an additional petrol engine of 40 h.-p. for
working capstans and manipulating the nets , & c .,
as well as for driving the air compressors which
supply the air for starting the main propelling
engines. Heavy oil is used, with a tube ignition ,
and most manual labour is dispensed with , the
engines letting down and heaving nets , trawling,
raising and lowering masts and sails, dealing with
cargo , & c . The consumption of oil is only 18 } ozs.
per horse- power per hour , and this at Boulogne
works out to six -tenths of a penny per horse -power
per hour. This is the mean result over a season's
working .
A New Ice - Breaker for Canada. – Napier and
Miller , Yoker, recently put into the water the twin
screw ice-breaker Montcalm , which they have built
for the Canadian Government for work on the St.
Lawrence. The principal dimensions of the vessel
are : Length , 245 ft .; breadth , 40 ft. 6 ins.; depth ,'
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18 ft., with a gross tonnage of about 1,350 tons.
Themachinery, which is being supplied by Fleming
and Ferguson , consists of two sets of triple- expan
sion engines, having cylinders 234 ins., 18 ins.,
and 64 ins, diameter by 42 ins. stroke. The boilers
are of the water -tube type, by Messrs . Babcock
and Wilcox.
Trial of a New Flying Machine. — An experi
ment was recently made in London , by Messrs.
Spencer, with a new flying machine, furnished with
an aeroplane and propellers, on the heavier- than
air ” principle. It was carried to a considerable
height by a balloon and then detached automati
cally . It carried a weight representing the average
weight of a man . At first it looked as though it
would make a straight dive for the earth , but,
gathering stability , it eventually flew ahead almost
horizontally. In its fight of more than a mile,
however, it was settling down all the time. It
came lightly to earth in the end , and is said not to
have been damaged in any way. This is the
machine which should have been used at the Crystal
Palace a few weeks ago but did not appear .

Portable Rivet Furnace . - A portable rivet
furnace, fitted with an electrically-driven fan , has
been made by Mr. Robert Hudson , of Gildersome
Foundry, near Leeds. The advantages claimed
for this furnace are that it is highly economical in
fuel and power, and that it is easily moved about .
We are informed that heat can easily be got up in
it in from ten to fifteen minutes, and that its coke
consumption is small. The rivets are not exposed
to the fire, and, therefore, there is no iisk of their
being burnt. They are uniformly heated all over .
The lining is of silica firebrick , and very durable .
The draught is obtained by a small electrically -driven
fan , the motor for which is inounted direct on the
fan shaft, and is totally enclosed. The motor is
provided with a three -speed regulator, and can be
connected to an ordinary lamp-holder or wall-plug :
The furnaces are constructed to burn either coal
or coke. If the latter be used, they are said to be
very nearly free from smoke, and we are informed
that no inconvenience is experienced if they are
used without a chimney inside the shops. The fur
naces themselves can be obtained also without
the motor and fan , but arranged with wind -valve
and lever ready for connecting up to an existing
blast main .

GW.R. NON -STOP RUNS.-- For the winter sea
son , the best Great Western train from London to
Plymouth is to be the 10.50 a.m. Cornishman ,
which is timed to reach North Road at 3.43, with
intermediate stops at Bristol and Exeter. The
3.0 p.m. from London and the 12.5 p.m. from
Exeter will run in each direction between these
towns without a stop, a distance of 194 miles , per
forming the journey in each case in 3 hrs. 30 mins.,
which is only five minutes more than this summer's
record timings between those places. With these
runs the Great Western retains the honour ofmak
ing the longest daily non -stop runs in the world ,
The 10.50 a.m. train from London is timed to
reach Bristol at 12.50, thus covering the 118 } miles
in exactly two hours, or practically at a mile a
minute throughout .
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By W. H. Wilson
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VI. - CURVE OF STABILITY AND METACENTRE .
(Continued from page 450.)
" HE finding of the centre of buoyancy needsmore
THIcare. If the excess LSQ (Fig . 23) is very small,
it may be ignored , and the line L M used as
the base of the figure. If of an appreciable size,
the line Q L may be divided into two equal parts
at T , and a line drawn through T perpendicular
to SL, meeting this line at Vand the curveSQC
at W. Then use V Mas the base line, and calculate
the centre of buoyancy of the figureV M KC W in
the usual way.
500 600 700 800

900

400
300
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“ inch lbs." The length of A C should be of a
convenient length - say, half as long as A B — and
should be divided to represent a trifle more than
the greatest number of inch lbs. in thehull moments.
In the present case, 93.6 in . lbs. is the maximum ,
so mark A C to show up to 100 in . lbs. Perpendicu
lars to A B and AC are then drawn through the
divisions on A B and AC respectively . Now for
the curve . The righting moment at 10 ° was found
to be 19'5 in . lbs. ; therefore, at the division along
A B marked 10 ° measure upward until opposite
the mark on A C , which represents 1995 in . lbs.,
and mark this point. At 20 ° the moment is 4166
in . lbs. ; repeat the operation along the perpen
dicular marked 20 ° ; and so on at every inclina
tion which is known, afterwards drawing in the curve
through the points marked on the perpendiculars.
The line A B can be sub -divided into any number
of parts ; 5 ° is chosen
as a useful spacing for
a model, as minute
angles of heel are not
required . The curve
shows also at what
angle of heel the boat
sta
has maximum
bility , and also , if car
ried far enough , at
what angle the sta
disappears. But
LWL. bility
up to 90 °, when the
boat would be flat on
her beam ends, is quite
100
sufficient for model
The curve
purposes.
of this particular sec
200
tion shows that at

small inclinations the
readily
boat would
heel. After 20 °, how
400
ever , the stability in
500
creases rapidly, being
maximum when at 65 ° inclination ; and
G
600
even at 90 ° she would quickly recover
as soon as the pressure of the wind ceased .
It has been shown that when the righting
700
moments of the hull and sails are equal
that the boat will remain at a certain
Fig . 24 .
angle , so long as these two moments
balance one another, viz ., so long as the
'800
wind remains of the same strength ,
Another diagram of the same kind , as
1900
shown in Fig . 26 , may be drawn which
will show exactly where these moments
This will give sufficiently accurate results, if the
will balance with different pressures of wind . The
give-and-take " is carefully done ; or, again , the
curve of stability is again plotted in , but the per
section may be cut out of cardboard , and the centre
pendicular A C should be of a smaller scale , and
now the sail moment is calculated . Firstly , a
of buoyancy found by the suspension method .
Fig . 24 shows the section with all the inclined
wind pressure of '002 lbs. to the sq . in . will be
water lines drawn , and the respective levers G 0 ,
taken , equal to a light breeze.
GO', & c ., set off from the centre of gravity to the
In a preceding chapter it was shown that sail
perpendiculars NO, N O ', & c., drawn through the
area decreased as (cosine)? of the angle of heel.
new centres of buoyancy .
Now , it is inconvenient to take the sail over as
Each 10 ° angle of heel will give a different
altering, so instead , the wind pressure will be taken
length for the righting arm , which is multiplied by
as decreasing. This makes no difference what
26 (the displacement in lbs. ), to give the various
ever in the calculations. A boat such as is now
righting moments , and a curve is then drawn out,
being dealt with would carry about 1,650 sq. ins.
thus, Fig . 25. A B is drawn to a convenient length
of sail area , and the centre of effort would be, say ,
and divided into eighteen equal spaces, each space
24 ins. above the centre of lateral resistance. As
to represent 5º ; AC is drawn at right angles to
the (cosine)? of various angles will be used fre
A B , and divided into equal divisions to represent
quently , a table is given for reference .
300
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TABLE OF (COSINES ).?

46'1 in . Ibs. This is set off on the perpendicular
drawn from A B at the 10 ° mark . The moment
for 20 ° is
1650 X '0012 X 24
(cosine 20 °) ,
which is 42 in . lbs.; and this is set off on the 20 °
perpendicular. The moment at each 10 ° angle of
inclination is worked out and marked off on the
diagram , and then a curve is drawn in through the
points. This curve represents the " sail momentº
at any angle of inclination for a wind pressure of
002 lbs. per sq. in . The point at which the curve
of hull
righting moments " and the “ sail mo
ments cross one another is the position of hull,
at which the forces balance ; and if a perpendicular
is drawn from this point of intersection to the base
line it will show exactly how far the boat will be
heeled : in this case just over 20 °.
For a stronger wind pressure it
only necessary
to alter P in the equation
SA XP x L = Moment.

(Cosine).
1
97
.884
*75
*587
413
25
70
'117
80
'03
"O
90
It was further shown that the sail area might be
increased by dividing by the sine of 33°, due to
the angle formed by the wind striking the sail. To
simplify the figures, the sine of this angle will be
taken as 6 , and , therefore, any particular wind
pressure which may be chosen can be multiplied ,
firstly , by .6 .
A light breeze of "oo2 lbs. pressure per sq. in .
Angle.
O
IO
20
30
40

moments
Soil
inch
in
lbs
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400 С
380
360
340
320
300
280
3 260

1

240
220
200
180
160
140
120
100
80
60
40
20

C
B

А о

B
100

20 °

30 °

40°

500

600

70 °

80 °

Angle of heel
Fig . 26 .
may, therefore, be treated as '0012 lbs. pressure
per sq . in . Themoment of the sails is
SAX Pressure x Distance of C E from C.L.R.
The sail area is being taken as 1,650 sq. ins.,
and the distance ofCE from CLR as 24 ins., and
the pressure of the light breeze as '002 lbs. per sq.
in . X 6 , which is '0012 .
The moment, therefore, for the upward position
of the hull is
47-52 in . lbs.
1650 X '0012 X 24
This is marked off up A C , as in Fig . 26. Now
the righting moment of the hull for an upright
position is o , and, therefore, the sail moment will
tend to heel the boat over. The " sail moment
for an inclination of 10 ° is
1650 X '0012 X 24 X ( cos. 10 °) .
( Cosine 10 °)" is '97, and so the sail moment is

The upper curve in Fig . 26 shows that due to a
strong wind of say, '015 lbs. per sq . in ., which for
the upright position gives 1650 X '015 X 24 X 6 = 356 in . lbs.
And for 10 ° —
1650

X

*015 x

24

x 6 x ( cosine 10 ° )2
349
in . lbs.
Here it will be seen that the boat would be heeled
to an angle of 571° when sailing . This is rather
too much for good speed , and the model would
probably be given a smaller suit of sails to start
with .
These curves are a most interesting subject, and
for purposes of judging unknown qualities are worth
pages of figures and calculations.
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lbs
inch
in
moment
Righting

VII. - METACENTRE.
The point of intersection of the original centre
vertical line of the boat and the line drawn through
the new centre of buoyancy of any inclined angle ,
such as N in Fig . 21, is called the metacentre.'
On reference to Fig. 24 , it will be seen that this
metacentre is not a fixed point for every degree of
heel, altering its position för various inclinations ;
it will finally work lower and lower towards the

491

* Breadths on L.W.L.
I
O
2
1952
2.88
3
4
3'92
4.68
5 °28
5.5
54
4'92
10
308
II
o
Displacement

С
1000
90
80

Cubes.
O
3:51
23.89
60:24
102'5
1472
166 :37
157'46
1191
54.87
O
26 lbs.

26 x 27.65 = 71.89 displacement in cubic ins.
835-14
Sum of cubes
4

60
50
40

x 4 the spacing

3340-56

718.90 )3340056 (4-65
287560

30
20
70

464960
431340
10 °

20 °

500
30 ° 400 500
Angle of heel
FIG . 25.

600
600

700
70 °

centre of gravity, until, in time, it will coincide
with the position of this latter centre ; and when
this happens the " righting lever " will be of no
length at all, and so the righting moment " nil.
Stability will then be lost, and the boat will be
unable to right herself. In a keel boat this con
dition would not be reached until an angle of con
siderably more than 90 ° had been reached ; but in
shallow light displacement boats it is quite possible
for the metacentre to coincide with the centre of
gravity at about 60 °, or even 50 ° of heel. And
therein lies the danger of the unballasted open
sailing boat so frequently seen on rivers.
For small angles of heel - say, up to 20 ° for
keel boats , and 15° for fin -- the position of the meta
centre is assumed to be constant, and its distance
above the centre of buoyancy, not the centre of
gravity of the whole mass , may be calculated as
follows :—The half breadth plan of the L.W.L.
plane is divided into an equal number of sections,
as Fig . 27 , which may be taken as representing
the L.W.L. of the boat, ofwhich Fig . 21 is the mid
section . The lengths of the ordinates 1, 2, 3, & c.,
are measured off and placed in column, as in the
following table ; each length is then cubed and
tabulated in column 3 . The trapezoidal rule is
then applied to the column of cubes, taking half
of the first and last (in this case each is o ) ; add to
the total of all the others, and multiply the sum
by the spacing. Assuming the L.W.L. to be 40
ins., which is divided into ten equal parts , the
length of each space is 4 ins. This product is then
divided by the displacement in cubic ins. The
displacement in lbs. is 26 ; and there are 27'65
cubic ins. to each lb , of water ; therefore ,
26 x 27.65
displacement in cubic ins.
7189
Two -thirds of this quotient is the distance the meta
centre is above the centre of buoyancy. The
following table will show the method of working
this length more clearly .

90B
800
80 ° 90
33620
distance the metacentre is
X 4'65 = 3-1
above the centre of buoyancy.
Now , by the calculations from Fig . 21, the centre
of buoyancy was found to be 2.2 ins. below the
L.W.L., and from the distance of N above the
L.W.L., by actualmeasurement, is, for 10 ° of heel,
equal to 15 ins. ; the two calculations, therefore,
2*7 ins. and by the cubing of the
give 2'2 + .5
1 breadths on the L.W.L., & c., the distance is 3.1
ins. - a difference of .4'in . If, however, a greater
angle of heel (say, 20 °) is taken from Fig . 24, the
distance of N above the L.W.L. is 8 in ., which
would give a metacentre height above the centre
of buoyancy of 2-2 + 8 = 3 ins., which is approxi
mately correct with the result found by the table .

11
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9

8

7

6

5

3

2

1

Fig . 27.
There is not much real object in knowing this
metacentre height, excepting, perhaps, for the pur
pose of calculating the stability for a small angle of
heel. Thus : suppose the position of centres of
buoyancy and gravity to have been calculated ,
and the distance of the metacentre from the centre
of buoyancy to have been calculated from the half
breadths of the L.W.L. It is required to find the
length of righting arm for 10 ° of heel. On referring
to Fig . 21, the distances known are C.G. to L.W.L.,
which is 3.8 ins. ; C.B. to L.W.L. = 2'2 ins. ; and
C.B. to N
247 ins.
The line N ; 0 is drawn through N , making an
angle of 10 ° with NG ; so that ONG = angle of
heel
10 ° , A.perpendicular is then drawn from
G to N O , meeting N G in 0 .
OG
Then
sine ONG
ON
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..O G (the length of lever ) = GNX sine ONG .
GN = GE + EN
3.8 + 5 = 4:31
And so OG - 4 :3 X sine ONG
sine ONG
'174
sine 10 °
..OG
*748 in .,
which may be taken as 75, the same result as the
actualmeasurement found (Fig . 21) in the original
instance .
For 20 ° :
OG
3.8 + 8 x sine 20 °
= 4 :6 x 34
1:56 ins.
The first calculation gave 1.6 in ., which is again
sufficiently accurate.
A general formula , then , is obtained for the
length of the righting lever, provided the position
of centres of buoyancy and gravity and the height
of the metacentre above the centre of buoyancy
are known , as follows :
height of metacentre above
Length of lever
centre of gravity of whole mass multiplied by sine
of angle ofheel, from which , by inversion , the height
of metacentre above centre of gravity of whole
mass
length of lever divided by the sine of the
angle of heel.
( To be continued .)
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and will continue as long as the current is kept on ,
therapidity of the sequence being often considerable .
All these effects are due to the upward draught
caused by the heating of the air by the discharge ,
and the more nearly continuous the discharge is ,
the greater is the upward tendency, because the
air has less interval of time in which to cool.
It is
for this reason that the stream of oscillatory sparks
produced at a primary frequency of 100 per second
has a greater upward tendency than that produced
at 50 per second. It is even possible that the ex
periment described might be performed with some
degree of success with a Tesla discharge .
Brush Discharges . - In the course of these pre
liminary experiments with the Tesla coil, a phe
nomenon of a very distinctive character will prob
ably be observed . Small tree- like, purple dis
charges spit off from everything metallic in con
nection with the secondary coil, especially from
points and edges. They are crooked , and seem to
split into branches which, in turn , break up into
twigs. As the twigs get finer , they merge into
almost perfectly straight and exceedingly fine blue
lines of light, which radiate outwards as if from thə

Experiments on Electric Oscil
lations and Waves .

FIG . 38 .
By R. P. HOWGRAVE-GRAHAM , A.I.E.E.
(Continued from page 394.)
"HE discharge shown in Fig . 36 was produced
THIunder exactly the same conditions as the
one given in the last article, except that the
frequency of the primary coil-current was 100 per
second instead of 50 . The sparks, therefore, took
place at the rate of 200 per second . The marked
difference between this discharge and the other is
that this one bows or arcs upwards in a far greater
degree than the other.
The name of arc was originally given to that
familiar but ever wonderful discharge produced on
drawing apart two carbon rods supplied with current
at a suitable voltage. Most of the earlier experi
ments with it were made with the carbon rods
horizontal, and the phenomenon received its name
because the stream of luminous gas bent or bɔwed
itself up in curve or arc.
The discharge of an ordinary induction coil
used with a Wehnelt or other very rapid break
behaves in a somewhat similarmanner,and in this
connection a slight digression may perhaps be
excused for the mention of a rather pretty experi
ment, which may be easily performed by those
possessed of a good induction coil which can be
worked with a Wehnelt break or an alternating
current.
To each of the secondary terminals a wire is
attached and bent upwards and outwards, as shown
in Fig . 38. When the current is switched on , and
the distance between the wires properly adjusted ,
the discharge leaps across the space between them
at A , and then travels upwards, in spite of the fact
that by doing so it has a corresponding increase of
resistance to overcome; arriving at a point where
its length is such that it can no longer maintain
itself, it blows out. This behaviour repeats itself,

J.
point where the discharge originates. This effect
receives its name of “ brush discharge," by reason
of the brush -like manner in which the blue streaks
stick out like long and fine bristles. Large brush
discharges, such as can be obtained from our com
pleted Tesla coil, are imposing phenomena of very
great beauty, and cannot be produced with the
same ease or on such a scale by any other genera
tor of high voltage discharges. In all the following
experiments with them great care and watchfulness
must be exercised at first, as there is a far greater
strain put upon the coil than that to which it is
subjected in the experiments previously described .
Brush Discharge Experiments : ( 1 ) Separate the discharge rods to a distance of
about 9ins., and gradually increase the primary
discharge through the Tesla coil until the secondary
is just unable to produce a direct spark .
Brush discharges of a violent and noisy character
will take place at the points of the discharging rods,
and will stream across the intervening space in
glowing torrent, partial or complete sparks being
occasionally seen as bright blue streaks, being visible
in themidst of the illuminated space. This effect is
perhaps better described as intermediate between
direct sparks and true brush discharges ; but the
latter will be thrown off to a distance of several
inches from the ends of the rods and from the wires
leading to them .
Such a discharge is shown in Fig . 37 , the scale
being given only to convey an idea of the inade
quacy of a photograph of such phenomena as an
accurate representation of what the eye sees.
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In the first place the photograph , though taken
with a lens working at F. 5-6 on an Imperial flash
light plate developed in pyro -metol, utterly fails
to render the blue streamers which radiate out
in numberless straight lines, so fine and delicate
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and giving 'an appearance of a greater blaze of
light and of less delicacy and fineness of branching
than are actually seen . A glance at the photograph
will show that the brush which rises straight up
wardsas from the centre of the terminalbecomes in

INCHES

FIG . 36.-. A NINE-INCH DISCHARGE FROM TESLA Coil .
Exposure : i "second.)
( Number of sparks per second : 200 ,

FIG . 37. — BRUSH DISCHARGE FROM TERMINAL TESLA COIL.
(Exposure : Under 1 second. The brush was visible to more than double the distance shown
by the scale . )

1

that they cannot be seen at a great distance. Half
the beauty of the high frequency brush is thus
lost in the illustrations, the only part of it which
does appear being the purple tree- like portion, the
photographic record of which really shows two or
three successive discharges included in one picture,

visible beyond a distance of about 3 ins., whereas the
actual extentof the brush in this particular case was
to a distance of about 6 or 8 ins, above the terminal,
and , of course , to a still greater distance on the
left .
( To be continued .)
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A Model Vertical Engine and
Boiler .

By C. S. BARRETT.
'HE accompanying photograph and description
may be of interest to those readers of The
THI
MODEL ENGINEER who go in for this type of
model. It has all been made in my spare time;
the engine taking about a year, and the boiler six
months.
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The piston is cast-iron and has two grooves filled
with asbestos packing, which is quite steam -tight
and lasts well. The slide-valve is of the ordinary
D type, working over cut steam ports {-in . by H- in .
and exhaust {-in . by 4 -in . The original valve was
of the form shown in Fig . 3, and after the engine
had done a good dealof work , an examination of the
slide -valve showed that the face was worn convex ,
as shown by the dotted line, which , however, is
exaggerated ; the cause probably being the great
distance between the valve face and the centre of
the rod . I then made a new valve, like Fig . 4 ,

Fig . 1.-Mr. C. S. BARRETT'S MODEL VERTICAL ENGINE AND BOILER.

The castings for the engine are in iron and gun
metal and were obtained from one of the adver
tisers in the M.E., with the exception of the steam
chest cover with arm to carry the reversing gear,
the starting valve (of the sliding type), and the
brackets carrying the weigh shafts, which patterns
I made myself.
The engine is it- in . bore by 2 -in . stroke, and the
heavier machining, such as the cylinder , crankshaft,
flywheel, & c ., I did on a 7 - in . centre lathe at the
works where Iwas apprenticed ,stopping after hours
for the purpose .

driving it nearer to the face. This valve has run a
good deal and has given no trouble yet.
The casting for the crosshead was solid ,but after
running a bit, it developed a knock , so a piece was
sawed out and adjustable brasses fitted . The
crankshaft is steel, in . diameter, crank driven on
and keyed, and crank -pin screwed up to a shoulder
and riveted over. The connecting-rod is turned
from a steel forging, has a forked top end , and
brasses at bottom end secured by 3-16ths in . bolts .
The eccentrics are cast-iron , keyed on the shaft
with f- in . keys, straps gunmetal, and the rods are

-
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steel forgings of fat section. The reversing link is
steel, and the hand - levers formoving the same and
the stop valve are coupled under the bedplate to

Valve rod

Collar with
ser- screw

Fig . 3. - ORIGINAL SIDE VALVE .
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next tried bolting a 9 -in . wood pulley to the armsof
the flywheel, and driving the dynamo from that ;
better results were obtained but stillnot satisfactory ,
so a separator was decided on. The original bushing
sweated in for the stop valve was removed , and one
made with a short extension inside the boiler. Into
this was screwed a -in . copper pipe, the end of
which was plugged and a number of fine holes
drilled on top, as the pipe was bent into a horizontal
position . By this means priming was stopped and
the engine can now be run up to 900 revolutions
with the stop valve wide open and the load on ,
without the least priming. ( At the same time, a
ferrule was fitted in the end of the exhaust pipe ,
and the effect of this when running at 80 lbs.
pressure is very marked , as several times the smoke
box and chimney have been red -hot. The best
result up to the present is the lighting of eight
25-volt lamps at their full voltage.

Driver
- Valve
FIG . 4. - NEW SLIDE VALVE .
bell-cranks, the arrangement of which
can be seen in the photographs. The
engine complete weighs 19 lbs. The
boiler shell is of copper , 8 ins. diameter, 16
ins. high , and 3-32nds in . thick , with
internal firebox ,
diameter ,
71
ins.
8
ins. high, conical.
Thirteen 1 - in .
solid -drawn copper tubes connect the
firebox with the smokebox , which is
5 in . diameter by 14 ins. deep . The whole
of the boiler is riveted with k -in . copper
rivets , k -in . pitch , and it has been tested
to 130 lbs . hydraulic , and 90 lbs. steam .
For fuel, the best results were obtaind
by using a mixture of coal and coke,
which , when the engine is running, keeps
a good bright fire. The boiler has the
usual fittings, which , with the exception
of the safety and stop valves, I bought.
The first safety valve was a weighted
lever one, but as the bench I work the
engine on was not very rigid , the vibra
tion of the engine (which
is not
balanced ) caused the valve to jump. A
spring balance was fitted , which is quite
steady. The boiler is fed by a donkey
pump - steam cylinder, 4- in . by 4 -in .;
pump, f - in . by 7-16ths in . — which used to
work very well up to about 40 lbs., but
above that pressure got very irregular ;
I thought the cause was the fact that the
pump end was only single -acting. At
the suggestion of a friend, I looked to
the diameter of the suction -valve open
ing and found it only 1-16th in . full ;
when this was opened out to 5-32nds in .
diameter and a 3-13ths in . ball valve put
in . The trouble ceased , and the pumpnow
runs steadily at from 10 to 80 lbs. pressure.
A borrowed 150 -watt dynamo was
driven from the 6 -in . flywheel by a
belt, but sufficient speed could not be
obtained , as the dynamo pulley was over
2 ins. diameter, and if the engine was run
over 500 revolutions, the boiler primed . I

A COMPANY called the Anglo - Japanese Loco
motive and Engineering Company, Ltd., proposes
to erect a large works near Yokohama for building
locomotives,

1

FIG . 2. – MODEL VERTICAL STEAM ENGINE.
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A

Small

Electric

and

Spark

Locomotive
Coil.

By A. MORGAN .
EREWITH are two photographs of models
hope will be of interest to your readers .
The locomotive is 10 ] ins. long over -all, 31 ins. wide,
54 ins. high 14 gauge; the wheels are of cast brass,
I in . in diameter on tread, with 3-16th silver steel
axles. The frames are of sheet iron , 3-32nds
thick , with brass axle boxes, whilst the buffers
are turned from {-in . brass rod , in , long. The
coupling hooks are made from sheet brass, with
a short piece of brass chain for the link . The
cab is thin sheet iron soldered together on the
inside. The motor is of the Kapp -type, with
wrought iron field -magnet and an eight-cog
drum armature it ins. diameter , 14 ins. long .
It is connected in series and wound for 6 volts,
and is placed inside the cab of engine and
geared by a worm to the axle .
There is also
a switch in cab , with which the engine can be
reversed or stopped .
The cab is enamelled
a light blue, and the frames a dark brown .
There is also a small brass flywheel 2 ins. in
diameter , fitted on spindle of motor, as can just
be seen in the photograph ( Fig . 1 ).
The spark induction coil, as shown in photo
graph (Fig . 2) will give a spark if ins. long . The
core, is made of No. 24 gauge iron wire, and
is 64 ins. long , & in . diameter, insulated with
silk , and wound with two layers of No. 16 D.C.C.
wire for the primary ; then the whole was well
soaked in hot paraffin wax .
The secondary
consists of 14 lbs. of No. 36 s.s.c. wire, wound
in four sections with a layer of thin brown
paper soaked in wax between every layer of
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sheets of stout white paper well soaked in wax .
The armature spring was made from an old clock
spring, in . wide, the armature itself being turned
from soft wrought iron , & in . long ; it is 7 in .diameter
for half the length , being turned down to fin , the
other half . The contact pillar is of brass, 24 ins.
high from baseboard, both spring and contact
screw having heavy platinum contacts.
The commutator is in the base, and worked from
the handle on baseboard . All the woodwork is

Fig . 1. - A MODEL ELECTRIC Locorozive.
mahogany, French polished , and the coil is covered
in dark red velvet .

PETROL FIRE ENGINE. - A fire
engine fitted with a petrol engine
has just been delivered to the
Leicester Corporation ,
It is
fitted up as a first -aid fire
engine, and carries eight men ,
with hose reel, two light lad
ders, two ` chemical fire extin
guishers, and other appliances.
Its best speed is 35 miles an
hour, the motor being a 24 h.-P.
Wolseley, with four cylinders..
A NEW SUBMARINE . — Messrs .
Vickers, Son sand Maxim , have
launched from their naval con
struction works at Barrow , the
first of the Class B type of
submarine, built for the British
Admiralty. In addition to being
differently constructed internally
to the Class A type of boat,
the new vessel is larger than
any submarine previously con
structed for the Admiralty,
being about 150 ft. in length ,
FIG . 2.-MR. A. MORGAN'S SMALL SPARK COIL .
and having a girth of about
86 ft.
The A type - of which
wire.
The condenser, which is fitted in the base ,
twelve have been built -- are 100 ft. long and have
consists of sixty sheets of tinfoil, interleaved with
a girth of 66 ft.
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Deck .

By Hugh HARVEY .
HE article on “ Skeleton Models of Warships,"
THwhich appeared in The MODEL ENGINEER
for September 29th , 1904, was of special
interest to me, as I have for some time past been
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smaller dock is 300 ft. ; breadth , 70 ft.; and the
height of the two walls or sides , 33 ft. 6 ins. Across
each of the open ends a - flying bridge is placed.
Under the floor, which is supported by a tremendous
number of girders, is a lower bottom or keel, and
the great cavity between the two and in the hollow
sides, is flooded with water when the dock is sunk
to take on a vessel for repairs. When the vessel has

Fig . 1.-MR. Hugh HARVEY'S MODEL PONTOON DOCK DURING CONSTRUCTION .

making a skeleton model pontoon dock for the
Industrial Exhibition recently held at Waverley
Market, Edinburgh .
The model is made entirely of sheet zinc, and
there are between 800 and 900 cuts of my fretsaw ,
and I may say that it is all done by hand work .
It is made to the scale of 4 in . to the foot. The

been fixed in position the water is pumped out and
the dock floated . The actual dock will be able to
raise a vessel of 3,000 tons.

SPIRAL GEARING . – The advantage of this class of
gearing is the great range of their adaptability .
Where shafts are too inconveniently situated
they afford a simple means of transmitting
power. Their contact is of a sliding nature,
and this must be taken into consideration in
designing these gears. In this respect spiral
wheels can be used for the highest speeds, but
with only a small safe stress . To prevent
heating and excessive wear spiralwheels should
be run in an oil bath . — Mechanical Engineer.
ROLLER- ATTACHMENT FOR T - SQUARES. - A
novel roller attachment for T squares has
recently been brought out by W.H. Harling ,
47, Finsbury Pavement, E.C. It is made
under the patent of Mr. G.M.Lees, and con
sists of a hemispherical casing, in which is
contained a small brass roller in . diameter
by 7-16ths in . wide. The casing is made of
brass , gunmetal or German silver, and is
flanged to facilitate fixing it to the T -square.
To attach the appliance, all that is necessary
is to drill a hole } in . diameter in the blade, as
near the left -hand or squaring end of the square
as convenient, so as to allow the roller to pro
ject very slightly below the underside of the
Fig . 2. - AN END VIEW , SHOWING CONSTRUCTION OF MODEL
square, and thus it will bear on the board: The
PONTOON Dock .
casing is then screwed to the upper surface of
the square. · The advantages claimed for this
appliance are that the friction is reduced , that
Chinese model makers referred to in the above
mentioned article, I am afraid , would find it a hard
better contact is maintained with the guiding edge
nut to crack to turn out anything like this model
of the board , and that it is possible to keep the
drawing in a much cleaner condition . " It is stated
' ! Herewith are photographs' reproduced which
were taken before the work was completed .
that though the square, so fitted , is much easier
to manipulate, yet it does not tend to slip off the
The prototype is one of two large pontoon docks
built by Messrs . Hamilton & Co., shipbuilders,
board at ordinary angles, as might have
T. been ex
Port Glasgow , for Rotterdam . The length of the
pected .
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Practical Letters from

our

Readers .
[The Editor invites readers to make use of this column for the full
discussion of matters of practical and mutual interest. Letters
may be signed with a nom -de-plume if desired, but the full
name and address of the sender MUST invariably be attached,
though not necessarily intended for publication .]
A South American Reader's Model “ Atlantic "
Type Locomotive .
TO THE EDITOR OF The Model Engineer .
DEAR SIR , -So much has appeared recently in
the pages of your journal regarding Atlantic
type locomotives, that I take the liberty of
sending you a photograph of a locomotive having
a similar arrangement of wheels and which I made
a year ago. This is the third locomotive which I
have made ; the first has single drivers 4-2-2,
and the second has four-coupled drivers 4--4-0 ;
both are quite satisfactory in their way, but I
designed a locomotive specially for high speed and
good hauling power, and while not being conver
sant with “ Atlantic type I have, as you will see,
provided the same arrangement of wheels. The
centre of weight is exactly between the drivers,
consequently the weight for adhesion is easily
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place of steel, especially in places where rusting
would ensue from long inactivity. This metal is
the best covering for boilers. There is an arrange
ment by which when steam is turned off from
cylinders the blast is automatically turned on,
so as to preserve a good draught all the time ; this
is very necessary as there are eighteen fire tubes
and twelve water -tubes in firebox.
The tender carries enough water and alcohol to
run fully an hour. The boiler is fed by plunger
pump under smokebox, worked from eccentric on
front driving axle .
The photograph is not very good, but will perhaps
give your readers a fair idea of my model. Your
journal interests megreatly ; if I were nearer I am
afraid I should often trouble you on the “ Practical
Letters " page ; mymethodsof working are peculiar
to myself, and I have given great attention to
the construction of metal working tools and screw
cutting devices. - Yours faithfully ,
B. E. TAAFFE ,
Rio De Janeiro .

Re Errors in Draughtsmanship .
TO THE EDITOR OF The Model Engineer .
Dear SIR - I think that the very scathing
remarks made by Mr. F. E. Powell in November

MR. B. E , TAAFFE'S MODEL “ ATLANTIC " TYPE LOCOMOTIVE .
regulated by altering the tension of the springs of
leading and trailing trucks. The true “ Atlantic
type has wide firebox over the frames, while my
engine has a long, narrow , and deep firebox, ex
tending to the axle of rear drivers, eccentrics being
on front driving axle for this purpose.
The gauge is if ins., and the drivers would
represent, on a full size engine, a diameter of
7 ft. 10 ins., and cylinders 19 ins, by 26 ins. Other
dimensions in proportion , more or less . There is
no attempt to copy any existing locomotive, as you
will see. I have mixed American and English
practice.
The springs of the coupled driving wheels are
equalised . The boiler is very large and heating
surface is about 120 sq. ins., thus giving a very
high speed under steam . Steam is dried by passing
through tubes running through firebox. Necessarily
the engine is very high , but it is perfectly steady
when running.
The engine is home-made right through , the only
castings being wheels and cylinder bodies. Maxi
mum pressure used is 12 lbs., but boiler is quite
good for 50 lbs. “ German silver is largely used in

3rd issue necessitate a reply . In the first place, I
do not wish to push my ideas down anybody's
throat, but only gave the information gained
through working as a professional designer and
draughtsman , As I believe I said before , I have
always known the signs + and - to be tabooed in
draughting -room practice.
With regard to the error in engine design , my
stating that the engine had never been made was
on the assumption that if it had it showed sheer
carelessness on the designer's part in not correcting
the error before sending up the same for publica
tion . This also refers to the remarks re Mr. J.
Holden's latest locomotive. In the matter of
excluding new things which have never been made.
I should never think of doing this, for the simple
reason that I earn my daily bread by designing
machines, & c ., which have never been made before.
In fact, I prefer a new design of anything in
The MODEL ENGINEER to all the remainder of the
papers put together, because it shows that some
one is getting out of the rut . I am at the present
time making a watermotor, which is, I think,
somewhat different to the ordinary motor, and,
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when finished , with the Editor's permission , shall
forward sketches for publication , and shall cer
tainly ask for criticism on the same, because only
in this way can anything be brought up to a
degree of perfection .
In November 3rd issue, page 424, “ Model Loco
motive Regulators," is Mr. Coles' design, and below
an alternative. In this I find what I think are
grave faults to the making of same, but shall say
nothing unless the Editor wishes , because I do not
wish to criticise any more sketches. If necessary
will also give an amended sketch . - Yours, etc.,
“ OKHAM SPLICE ."
[We shall be pleased to hear from our corre
spondent with reference to the amended design of
locomotive regulator. - ED . M.E. & E.]

Alternator Design .
TO THE EDITOR OF The Model Engineer .
DEAR SIR , —The paper on the above subject, now
appearing, will be welcomed as being a fitting com
panion to Mr. Avery's treatise on dynamo design .
At the same time, the writer will, perhaps, excuse a
small criticism made with the object of obtaining
information rather than in any way disparaging
his remarks.
The point in question is the ruling out of Court
of all information relative to inductor machines.
On referring to Mr. Thompson's treatise, these
machines are described and no complaints men
tioned as to their performance. It would, therefore,
be of interest to know why they have been aban
doned if this statement is absolutely correct. A
recent writer compared the magnetisation curves
given in the above article with those obtained from
actual machines run under test , but I think an error
has been made by neglecting the Kapp coefficient.
If this were taken into account it would then be
found that the curves would more closely approach
those given by “ Zodiac."
Before leaving the subject, I might perhaps be
permitted to suggest that a certain amount of
standardisation be adopted in the same way as has
already been adopted by our locomotive friends.
For instance, stator stampings might be standard
ised in bores varying by 1 in ., so that it would pay
one or more firms to make a speciality of these,
seeing that their construction would involve special
tools not possessed by themajority . This, I think ,
will be regarded as an important matter, seeing that
at the present time there are no decent alternator
castings and stampings on the market, at least, as
far as I am aware. - Yours truly ,
“ KILOWATT-HOUR.”
I.ondon , N.
A New WORM GEAR introduced from Germany
consists of a worm driving a worm wheel whose
teeth are conii al rollers. The efficiency is very high ,
the rubbing friction being very much reduced by
the rollers .
The Westminster Gazette gives some amusing
examples of schoolboys' answers to examination
papers, such as the following :-Classify
tri
angles. "
Triangles are of three kinds — the
equilateral, or three-sided ; the quadrilateral, or
square ; and the multilateral, or polyglot."
De
fine “ horse-power.” “ Horse -power is the distance
a horse can carry a pound ofwater in an hour.”
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Queries and Replies .
( Attention is especially directed to the first condition given belot
and no notice will be taken of Queries not complying with the
directions therein stated . Letters containing Queries must be
marked on the top left-hand corner of the envelope " Query
Department.". No other matters but those relating to the Queries
should be enclosed in the same envelope.
Queries on subjects within the scope of this journal are replied to
by post under the following conditions :-(1 ) Queries dealing
with distinct subjects should be written on different slips, on
one side of the paper only, and the sender's name MUST be in
scribed on the back. (2) Queries should be accompanied,
wherever possible, with fully dimensioned sketches, and corre
spondentsare recommended to keep a copy of their Queries for
reference. ( 3) A stamped addressed envelope (not post-card )
should invariably be enclosed. ( 4 ) Queries will be answered
as carly as possible after receipt, but an interval of a few days
musi usually elapse before the Reply can be forwarded . (5 )
Correspondents who require an answer inserted in this column
should understand that some weeks. must elapse before the
Reply can be published. The insertion of Replies in this column
cannotbe guaranteed . (6 ) All Queries should be addressed to
The Editor, THE MODEL ENGINEER, 26–29, Poppin's Court,
Fleet Street, London , E.C.)
The following are selected from the Queries which have been replied
to recently:
( 12,854] Running Continuous CurrentMotor from Alter
nating Supply . A. J. K. (Charlton ) writes : Would an electric
motor (2 h.-p.), 200 volts, for direct current, run properly if supplied
from mains with alternating current cf 200 volts ? If not, would
much alteration be needed to make it do so ? Also , would a motor
run properly ( say, of 100 volts) if supply was 200 volts ?
(1) An electric motor designed for continuous current and of
normal design , of 2 h..p. size , would be absolutely useless on an
alterating current circuit no matter at what voltage the current
was supplied to it. If the machine has a completely laminated
soft iron field -magnet, it is possible that it may be adapted for use
current if it happens to be of a design to lend
with alternating
itself to the purpose . We could only advise you on this point by
seeing a drawing of the machine with full particulars of windings
and details of construction . (2 ) No ; a motor wound for rio volts
must be rewound if put to work on a circuit of 200 volts, unless
it bas been arranged with parallel windings so contrived that by
reconnecting them in series the machine can be worked at the
higher voltage. Another alternative would be to rewind or re
arrange the field coils and allow the armature to run at twice its
former speed. This is not always practicable. These cemarks
apply to continuous currentmotors.
[12,837 ] Wimshurst Machine for X - Ray Work . B. H. B.
(Colwyn Bay) writes : I am making a Wimshurst machine with
two 18 -in . plates for x-ray work . I am having the Leyden jars
Separate from the machine. Will you please tell me- ( i ) Which
are the better points for collectors ; nearly touching sectors, or
a brush of fine wire same as neutralising rods are fitted with ?
(2) How many Leyden jars shall I require to get the best results ?
(3) What do the Leyden jars stand on ? Is there any necessity
to have them insulated from the table ?
( 1) The collectors should be provided with points ; brushes must
not be used . (2 and 3) Two ; they should stand on the table or
base of the machine and should not be insulated . See various
articles in The MODEL ENGINEER on making Wimshurstmachines,
which bave appeared from time to time in back numbers .
(12,579) Model Boilers and SteamerMachinery . W.G.E.
(Nottingham ) writes : I shall be much obliged if you could give me
some idea of a design for a launch boiler to work a horizontal
engine,with cylinder it ins .by 2 ins., the working pressure to be
about 80 lbs., firing by gas or a paraffin blowlamp. What power
would the above engine develop, and also what size dynamo
would it drive ? What limits are there to the power of an engine
to drive a boat of given length , and what are the speed limits of a
boat ?
A launch boiler of the rectangular pinnace type, or the marine
return tube boiler, is not suitable for the purpose, and we would
advise you to go in for a vertical multitubular boiler (without a
firebox ) as illustrated in our Query columns of July 23rd, 1903.
fired by a gas ring. The boiler should have about thirty- five tubes
* in . diameter . The shell may be 9 ins. diameter and about 9 ins.
high between tube plates. You will find in our little book “ Model
Steamer Machinery," price 7d . post free, some rules on proportion
ing engines and boilers to the steamer hulls which contain them .
Roughly , the power required increases as the square of the speed
prescribed speed , four times the power
i.e.,
to necessary
go at twice
will be
. the
(12,905] Building a Drilling Machine. R. E. A. (Wallsend )
writes : In your issues of June 18th and 23rd , 1903 (Vol. VIII)
there appears an article upon building a drilling machine, with
which I am busy, but I think the designer must have made a few
mistakes in his dimensions. I shall be glad if you willhelp me in
the following : ( 1) How is the return of the drill spindle to be
worked ? (2) Could you give me a rough sketch of a pair ofbevel
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wheels I could use in place of those given in the drawing, as I can
not get a pair from stock of that size ? Besides
dimensions
must be all wrong . I should like to use an 8 pitch, the
( in .) wheel it
possible, and the pinion must not exceed 24 diameter at smallest
diameter, in order to clear the arm , as I have made the armsrather
heavier than they are in the original design . The second shaft I
have made i in . ( 3) Instead of a ratchetwheel for the feed, I am
putting on an ordinary one, and making a hand- feed in place of
self-act. Kindly give me a suitable sized pair of wheels for this
purpose. (4 ) What thickness are the gearwheels to be for the back
gear ?
The writer of the article you refer to replies as follows :-(1) Turn
ing the feed wheel in one direction forces the drill down, and the
the reverse
pawl having been thrown out of gear, turning it inobvious.
The
direction withdraws it. (2) The mistake is fairly
diameter instead of the semi-diameter has been given . There is
stouter,
as
they
arms
making
lower
the
necessity
for
not the least
practically only act as guides ; but if the casting has been made,
I would suggest making the pinion with 23 teeth instead of 20 ,
keeping the pitch the same. The bracket may require alteration .
(3) No gearing is wanted . Fit a plain hand -wheel." I hardly ever
use the self-acting feed, turning the ratchetwheel by hand. (4 ) 1 in .
The lower wheel on second spindle to be a trifle less to clear.
(12,9481 Motor Car Chauffeurs. W. G. F. (Calne) writes :
Could you give me some idea of the wages earned by chauffeurs ?
I have had no engineering training , but have picked up a good
dealof theory from THE MODEL ENGINEER and different text-books,
both of steam and electricity. Do you think if I went through a
course of instruction at one of the various garages I should be able
to do anything in that line, and what are the prospects ?
The wages earned by chaffeurs vary from 30s. to £ 4 per week,
according to the type of car or cars they have to look after, and
whether they are lodged and fed by their employers. We should
say that the average wage of a man who has to look after, say, a
16 to 25 h.-p. car would be 62 per week and his board and lodging :
a man , say, having to look after a 60 h.-p. Mercedes would have
£4 per week and lodging ; likewise an engineer to a gentleman
get £ experience
3 a week in
would
a small
andway
owning
of
can probably
gain practical
a man
thatcar
The only
clusive. a large
motor driving and the care of mechanical details of a car is by
thorough practical experience , working in a garage would be a
great help to this, where he would have an opportunity of seeing
various makes of cars taken to pieces and overhauled, & c., if such
work wasdone there. Then again , six months at least in theworks
of a good motor car manufacturer would be of the greatest assist
ance, and , of course, if mechanical training was required in fitting,
erecting, & c., a longer timewould be necessary , the sameasin every
other class of engineering work . There is not a great amount to
be learned by reading books on the subject, but one must have
practical experience.
(12,876 ) Converting Motor to Dynamo. C. O. B. (Henley .
on - Thames) writes : Would you be kind enough to answer the
following queries :-(1) Can convert a motor into a cynamo for
charging
lighting,
? If armature,
possible, how
can
it be doneaccumulators
? The motorand
is new
with a& c.
tripolar
is 8 ins.
long, 4 ins. wide, and 4 ins, high over-all ; weight about 8 lbs.
How many lamps would it light ? ( 2) Are zinc plates which I
could castmyself efficient for the construction of batteries ? ( 3 )
Can spent out cartridges of electric pocket lamps, & c., be recharged
from dynamo or battery ?
( 1) Quite possibly ; though these small motors often run well
enou h as such , but refuse to generate when used as dynamos.
(2 ) Yes, if reasonably pure. ( 3) No. Refills are necessary. See
Small Dynamos and Motors," and also “ Electric Batteries," 7d .
each , post free.
(12,827) Accumulators. B. L. (Redhill) writes : Will you be
so kind as to answer the following query : - I have a battery of
sixty accumulators, 120 amp.-hours . Above two or three cells I
happened to have a Leclanché cell which fell down on to one of
the cells ; some of the sal ammoniac liquid splashed out of the
cell in which the battery tell, and ran into an accumulator below .
I cut out the cell in which the battery tell and washed the plates
and refilled the cell with fresh acid ; this cell works all right, but
the other ore I did not cut out and wash till about a fortnight
later. After about 30 amps. have been taken from the cells this
particular one's voltage drops to o . What can I do to it ?
We advise you to write to the makers of the cells and obtain
information from them . Failing this, again clean out the cell
and wash the plates , putting in new acid solution , then give the
cell a prolonged charging. We presume you are aware that the
plates must not be washed with water but with the same kind of
acid solution as used in the cells.
(12,799 ) Leyden Jars.. " AMATEUR ” (Hatherley, Transvaal)
writes : I have just received six handbooks, M.E. series, including
“ Small Accumulators ," " Simple Electric Work ," " Models and
Scientific Experiments," but I don't find any paragraph devoted
to Leyden jars. How are they made and charged ? Is the entire
jar varnished inside and then tinfoil put in ? "Is the outside also
varnished and foil put on ? 11 theknob is connected to the primary
terminal of an induction coil for charging, how is secondary ter
minal connected ? I have an induction coil (small) and two
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bichromate cells and would like to experiment with a jar . I also
have a quantity of mercury, and could this be used for inaking a
jar, and how ? I should be greatly indebted to you for a reply
through your valuable paper. I am sending a Money Order for a
few copies of old numbers re Wimshurst machines, and also hope
to find some points ou making Leyden jars. In the mean time, I
am going to try and make a jar with the little information I have
and should I be successful,will let you know .
The object of coating the jar with shellac varnish is to improve
the insulating properties of the glass ; therefore, the entire surface
both inside and out, should be varnished. The tinfoil is to be
stuck on to a height of about half way up the jar both inside and
out, and also over the bottom , both inside and out. It is important
that the cover should be thoroughly dry and well varnished ; the
knob must be connected to the inner coating of the jar ; a small
piece of metal chain ' attached to the rod will do . You can use
your mercury or strong sulphuric acid in place of the tinfoil for the
inner coating , fill up to thelevel of the outer coating . As the cover
usually fitted is a source of leakage, a good jar can be made by
supporting the knob by a metal rod weighted to the bottom of the
jar and passing up through a large hole in the cover. To charge
the jar you merely connect the knob to the negative terminal of
the secondary of your coil, either holding it in your hand or allow
ing it to stand on a table ; the other terminal of the coil is not
connected to anything.
(12,746] Voltmeter. F. A. V. G. (Southport) writes : I should
be much obliged if you could solve the following queries for me,
viz. :-(1) I am making a voltmeter to measure 50 volts ; am I
correct in allowing a iesistance of 50 ohms for each volt to be
measured ? That is, 2,500 in all. ( 2) The length of the solenoid
is 2 ins., and the centre part is 1 in . by - in . rectangular. What
would be the size of the solenoid when wound for 50 volts with
No. 36 S.W.G , double silk covered ? I ask the latter question so
that I shall have some idea of the sizes of the sides of the bobbin .
( 1) This is a fair proportion, but we think you will do well to
use a much lower resistance , say, about 500 ohms total, as unless
the instrument is exceedingly wellmade and the result of a number
of experiments, you are liable to obtain insufficient power when
the resistance is very high . ( 2) Allow a depth of 1 in . winding
Space all round the bobbin ; then take about } lb. ot No. 36 silk
covered copper wire and fill up the bobbin ; then wind any surplus
wire on a spool and connect it permanently in series to the wire
on the bobbin so as to retain the resistance. If this outside resist
ance
up too
much space
be attained
by using
German
resistance
silver takes
or other
wire.it can
It should
be wound
so as
to be
non -inductive, that is , when one half is wound the wire is doubled
back on itselfwhen winding the remainder so that the second half
neutralizes themagnetic effect of the first. The case of the instru
mentheat
shouldescape
be perforated with one or two small holes to allow
the
to
.
( 12,841) Resistance for Induction Coil. F. J. W. H.
(Pontypool) writes : I frequently want to reduce the maximum
length of spark given by a 10 -in . coil with Mackenzie-Davidson
motor mercury break . Uncoupling someof the cells causes unequal
discharging, so propose to make an adjustable resistance to intro
duce between coil and accumulators ( the break is worked by a
separate set of cells). Please tell me length and most suitable
gauge of iron wire to reduce the strength of the six accumulators
to that of one.
Wesuch
advise
to use" one
of the standard
kinds ofof iron
resistance
wire
as you
Eureka
or German
silver instead
; they
may be obtained from ani dealer in electrical supplies , and are
not expensive. About 6 ozs. of No. 16 gauge bare “ Eureka "
or 12 ozs. No. 16 gauge bare German silver wire will probably be
near the mark for your purpose ; it depends upon what current
your coil is taking in amps,
(12,919) Electric Alarm Clock .. A. H. (King's Lynn ) writes :
Can you inform mewhere I can obtain plan and drawings for small
electric clock , or if there is a printed description in any back num
ber of THE MODEL ENGINEER , what number ? And could I obtain
same from book department ?
See issue for December ist, 1902, post free, 3d .
(12,907] Construction of Tri- car. C. C. (Sheffield ) writes :
I wish to commence drawings for a tri-car, after the style of the
“ quad ,” which is fitted with two engines, running either separately
or together at will. Could you give me particulars and a rough
sketch of (!) the tubular frame required to carry two 31. h.-p.
engines , and fore-car , with strength of tubes and position of lugs ?
(2 ) Themode of transmitting the power of the two engines to the
road hind wheel. (3) The size wheels required and strength of
spokes ?
In reply to your query, we are unable to give you a dimension
sketch of the quadrant frame for double engine tri-car, but the
followingmay be of use to you :-- The two engines are moun ted on
a cradle frame, and by the application of a clutch placed between
the two , either one or both engines take the drive. The trans
mission from engine to two-speed gear is by V - belting, and from
thence to driving wheel by another V -belt for the high gear, whilst
for the low gear a chain drive is adopted , operating on the other
side of the driving wheel. The two-speed gear forms part of a
countershaft running across the machine, the countershaft itself
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being carried in four bearings, two ofwhich are bolted to the bottom
bracket lug ; the other two to armson the side rails of frame. On
the right of countershaft is a friction clutch, and when this clutch
is in the drive from engine through countershaft and chain to rear
wheel, giving the low gear. When the left-hand clutch is in the
drive is through the two belts on left side. The clutch on the
countershaft thus determines which gear is driving, and the clutch
between engines, whether one or both cylinders are employed .
Neither
of the clutches are spring controlled , but are merely held
in or out of action by the striking levers, and an end - thrust ball
bearing. By şuitable mechanism the engine clutch is normally
out of engagement, and the right- hand engine only is in operatio .
When the clutch is let in , the first engine starts the other, and bothn
drive. The change-speed lever is set on a spaced quadrant pro
viding a neutral position by which the drive is thrown out and a
free engine provided. The secondary engine clutch is also operated
by foot pedal, which operates the advance sparking on that engine,
whilst another movement of same raises the exhaust valve. For
the main frame tubes we should advise it ins. by 12 B.W.G., or.
it-in . by 14 gauge. The wheels might be either 26 ins.sor 28.ins.
diameter, and should be built up on wide flanged hubs, with twelve
gauge spokes and car pattern nipples, shod with 24-in. motor cycle
tyres of stoutest build .
( 12,543] L. & N.W.R. Locomotive " Precursor. " M. E.
(Clapham / writes : I am desirous of building a r.in. scale model
L. & N.W.R. locomotive (No.-513) " Precursor," with a gauge of
41 ins. Would you kindly let me know where I can obtain draw .
ings of this splendid engine ? Also , what size cylinders I should
use and the thickgess of plate for framing ? Also , diameter of
boiler ?
We append sketches of the L. & N.W.R. 6 ft. 9 in . new four
coupled express engines 4-4-0 type , to a scale of 3-16ths to a
foot. See our new book on “ TheModel Locomotive " for general
hints on modelling this engine Cylinders ! by 2, or it by 2, if
superheated steam is used Frames should be 3-32nds in , or
in . thick. Boiler may be made much the same as that for
engine in' plate VII of the above-named book .
(12,721] Reversing Motor . “ DOMINO " writes : Using the
running rails as a return, could a series motor in a locomotive be
reversed from the switchboard by the use of two overhead wires, or
would a third be necessary ? (2) What would be the simplest way
of “ building-in " a model when painting ?
( 1) Three overhead wires would be necessary. A simple method
is to separately excite the field magnet by means of a battery on the
locomotive and supply current to the armature through the rails
and one overhead conductor. (2) We can strongly advise the use
of a drawing pen . Line the work after the last coat of paint and
before the first varnishing coat.
[12,674) Batteries for Lighting Small Lamps. T.W.(Barns
ley) writes : I have four " Empire " wet cells (Universal Electric
Supply Company, Manchester) connected in series , and should
be glad of information respecting same. ( 1) What current will the
four bells give ? (2 ) Voltage and amperage of the correct HE
bulb to use to get a brilliant light ? (3) Can I light two bulbs in
series withoutharming cells , and, if so, what bulbs ought I to use ?
(4) Approximate life of zincs ( always in the solution ) ? (5) The
cells are 5 by 2 ins., and were charged for the first time on Septem
ber 22nd . Í notice a grey deposit formed on the zincs, and on two
of them a quantity of miniature stalactites of sal ammoniac
is this all right ?
We are not familiar with these particular cells. If you will send
us a description of them , we can perhaps advise you.
Why not
write to themakers ? You can light any number of lamps in series
provided that the lamps each take the same amount of current
and the total voltage is equal to the voltage of the battery . For
instance, if you have battery giving 12 volts , you could light
three 4-volt lamps (1 C.-P.) in series ; but you could not light two
4-volt 1 c.-p. lamps and one 4-volt 24'c.-P . lamp in series , as the
21 C.-p. lampwould require more current than the others. (5 ) From
your remarks the cells would appear to be of Leclanché type.
Zinc always corrodes more or less, owing to impurities in the metal,
and for this reason they must be well coated with mercury . The
grey deposit and crystals cannot be avoided ; the only thing to
do is to scrape the zincs clean and re-amalgamate them with mer
cury when the deposit becomes too great. If these cells are really
Leclanché cells, you can only obtain about it volts per cell, and a
very small current.
(12,728 ] Dynamo Windings. W. M. (I.iverpool) .writes : I
require a little information regarding a small dynamo which from
appearance has been used for plating purposes. I desire to rewind
this machine for an output of 400 watts, 20 volts 20 amps. Would
you let me have information respecting this as soon as you can .
The following particulars of dynamo which is, I take it, a Mordley
type. The field -magnet limb, taking a rough guess, is wound with
600 turns of No. 12 D.C.C., connected in series with armature ;
armature is wound with 72 turns ofNo. 8 D.C.C., four turns in each
coil, connected in series, to an 18 part commutator (Grammetype .
Could I use this winding, with a few shunt turns on field to give
the output of 400 watts ? What speed should it be driven at ?
I want it to charge acrumulators, and I am going to drive it with
a | b.-p.motor. Do you know of any makers supplying castings
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the latter case the drainage is not always as good as it might be ,
and water in the exhaust is bad .
(12,866) Model Yacht Building. P. H. P. (Cape Colony )
writes : I should like further information regarding sails, SC
suitable for the 10 rater 36-in . L.W.L., as contributed to Tuz
MODEL ENGINEER, in Vol. V (page 58) " Fin -type Sailing Yacht,"
by Wilson Theobald . ( 1) Exact spot required on deck for fixing
mast tube. Measurement can be given from a permanent mould
of the boat, or from any suitable part, (2) Length of the mast
suitable, or rather, height from deck , (3) Shape and size of
rudder required , and if weighted or not. Or does it work in con
junction with main sail ? (4) Has the mast got any rake, and
what shape cross-tree do you advise ? (5) Area of sails required ?
(6) Give sizes of mainsail and one headsail. (7) Length of bow
sprit , inboard and overhanging ? (8) Give size for a spinnaker,
and how fixed ? I have enclosed a rough sketch of sails, if you will
kindly figure the sizes of them . Up to Vol. VII you have given
plenty of examples of good -looking hulls, but regarding sails,
rudders,and yacht fittings generally , I think there could have been
a lotmore of general information given to have greatly assisted the
amateur builder . The rules , & c., for finding sizes, & c., are all
right, provided one knows the sail area , for instance ; but one sail
area for a certain L WL and beam is perhaps too much or not
enough for another same LWL and another beamn . Anyhow , I
am sorry to have troubled you with my worries, but I am in
" Queer Street " for the present,and hope you may find time to give
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and drawings of small gas engines to be driven from small house
meter or ças jet ?
You do not give sufficient particulars and dimensions to enable
us to give you complete instructions, but perhaps you can proceed
from the following data . Armature should be wound with No. 16
gauge d.c.c. copper wire ; wind on as many turns as will make
the diameter just large enough to run in the bore of field -magnet
with about 1-16th in . clearance between coils and pole face . Re
wind the field -magnetwith No. 19 gauge s.c.c. copper wire,) getting
on as much as will fill up the core to the same depth as the present
winding, connect in shunt to the brushes, and run at a speed of
about 1,600 revolutions per minute ; the present windings are use
less for the output you require and must be taken off. You can
get at the weights for the new wire by weighing the old wire when
removed , but as the new wire is of much thinner gauge you will
not be able to get on the sameweight as before ; if you reckon
about three-quarters the weight of the old wire you will be near
the mark. This type of dynamo is generally known as the
Simplex, but there is no really correct name for it. A ; h.-p.
motor will only enable you to obtain about 20 volts 10 amps. ;
you will require about i b.b.-p. to obtain 20 volts 20 amps. Cast.
ings of small gas engines may be obtained from Messrs . Marshall
and Woods, of 2 , Gray's Inn Road, London , W.C. The present
field winding should have been connected in shunt to the armature
for electro-plating work.
(12,772] Cells for Small Motor Boat. T. H. M. (Chelms
ford ) writes : Would you kindly inform me where sheet celluloid
can be obtained , as I want to make some bichromate batteries
for a boat. Cells are to be the same shape as the insideof theboat,
and are together not to be more than 1 lb. in weight. I want
them to drive the " Clyde " motor of the Clyhe Model Dockyard
at 4 volts (weight about f lb.). The boat is 24 ins, internal width ,
and about 2f ins. to 3 ins. deep. Would you give me some idea
of the size of carbons and zincs and length of cell consistent with
the weight (1 lb.). “ Hobbies " keep what they call celluloid , but
that is white and opaque, whereas a celluloid protractor I have is
quite transparent. Which is the proper celluloid to use. for cells ,
and what is about the price of sheet celluloid and also amyl-acetate?
Would these cells be strong enough to drive the motor for any
length of time, and would more power be got out of them , in pro
portion ofweight, than an accumulator ? Could you tellme where
I can obtain a photograph or picture of H.M.S.Velox, or one of the
new type destroyers.
For prices, & c., of celluloid apply to one of the firmsadvertising
materials in THE MODEL ENGINEER ; it does not matter what
colour the celluloid is. You can make your cells of thin wood
with screwed joints and the inside coated all over with marine
glue or pitch . Make them as large as possible the bigger your
batteries are the better results you will get - also make zincs and
carbons the full width of battery and fix them very close together
without touching, use chromic acid for solution and amalgamate
the zincs thoroughly with mercury , two cells in series will be re
quired for 4 volts . For heavy output there is nothing to equal
an accumulator but primary cells as mentioned above will give
very good results. Sheet celluloid may be obtained from Messrs.
Fitch & Co., Fulwood's Rents, Holborn , London , W.c. Spooner
and Co., Strand, W.C.,might supply you with the photographs you
require
(12,855 ) Small Generating Plant. H. W. (Birmingham )
writes : Would you be kind enough to answer me the following
questions, as I cannot find anything dealing with the subject in
your paper ? (1) Would a it b.h.-p. cycle motor, if fitted with
governor and flywheel, and water- cooled, be capable of driving
a 700 -watt dynamo (8- pole) ? (2 ) Would the light from same be
fairly steady ? ( 3) if feasible, would you advise direct coupling
or by means of belt or gearing ? I would prefer direct, as I can
wind dynamo to suit speed. (4 ) What (approximately) would be
the cost of running same per hour (full load) with petrol at is. 6d .
per gallon ? (5 ) What (approximately ) would be the cost of
running an ordinary oil engine, using paraffin under same con
ditions ? (6) Would the cycle motor requiremuch attention when
running ? I understand that I must fix a water- jacket.
(1) Just about. (2) If engine ran well, and dynamo was fitted
ary if engine runs
with flywheel ; the latter is noty absolutely necess
at high speed and runs steadil . (3) Yes, direct. (4 ) About id .,
or slightly more, per b.h.-p. hour. (5) Slightly less than id . per
b.h.-p. hour. (6) Depends upon make, & c. Yes, a water -jacket
is necessary .
(12,838 ] Oil Engine Exhaust . G. H. P. (Buckhurst Hill,
Essex ) writes : May I beg the favour of a little help ? I am laying
down a small electric lighting plant, and wish to make the exhaust
as “ unnoticeable " as possible. There is an exhaust box attached
to the oil engine, and I propose to carry the outlet pipe from this
straightdown to a chamber underground,having a pipe discharging
into the open . Will such an arrangement answer ? Could I im
prove matters by filling the chamber with any material ? What
would you advise ?
Lead the exhaust pipe into a box of coke or shingle, and you will
not be troubled with much noise. Stand box on bricks, and
perforate the bottom well to allow moisture to drain away easily .
This plan is better than exhausting into a hole in the ground , as in
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SAIL PLAN FOR A MODEL YACHT.
me a helping hand to make this boat a success. I should prefer
dimensions given to formulæ , as I am only an amateur. Where
can striped canvas be procured suitable for the model sails and
price for enough to be able to cut out three sails ?
( 1) This was answered fully in January ist, 1903, issue, but we
have filled in Mr. Pearce's diagram herewith . (2) About 44-46 ins,
( 3) 1 Can only be found by test ; see article February 19th ,
1903. (4) A little rake, if required ; quite optional. No necessity
for cross-trees. (5) 1,660 sq. ins. (6 ) Answered. (7) Use judge
ment by length of sails. (8 ) Same size as fore triangle. There
have been plenty of useful hints given in THE MODEL ENGINEER
concerning fittings. Regular readers would not fail to see the
information given in issues for November 15th , 1901 ; February
15th , 1902 ; January 1st, 1903 ; February 19th , 1903. The striped
sail cloth may be obtained of the Clyde Model Dockyard , Argyle
Arcade,Glasgow ; W.J. Bassett-Lowke,Northampton ; or Steven's
Model Dockyard , Aldgate, London , E.
(12,670 ] Small Generating Plant. G. W. (Spennymoor )
writes : ( 1) I should like to know what a 50 volt ro amp. dynamo
would cost, and the best place to procure one ofManchester type ?
( 2) Would a petrol engine be suitable for driving same, and could
you tell me what oil a if h.-p. engine would require to drive
dynamo ? (3) What size accumulators should I require to keep
three 16 C.-p. lamps for 50 volts to amps. from five or six hours
at a time, and how long to charge same ?
(1) Apply to the Crypto Electrical Works, Tyers Gateway, Lon
don, S.E.,or other of our electrical advertisers. ' (2) A petrol engine
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must have a water-cooled cylinder if used for driving dynamo or
any stationary work ; for particulars apply to one of the advertisers
of these engines in THE MODEL ENGINEER. (3) If we assume that
you intend to use 50 -volt lamps, you would require 27 cells in
series. They would occupy a space of about 99 ins. by 6 ins. wide
by 9 ins. high ; the charging currentwould be at the rate of about
4 amps. for eight hours, if the cells were f lly run down, that is ,
as far as permissible without detriment to the cells. The dynamo
would have to be speeded up to give 68 volts to charge the battery
up to its proper voltage. It might be advisable to add one or
two more cells if there would be any drop of volts between the
battery and the lamps.
(12,735) Output of Dynamo, D. B. (London) writes : Can
you tell me the output of a dynamo of the following dimensions
and at what speed to run it - Manchester type, drum armature ,
6 ins. diameter, length of sameover laminations 6 ins, wound with
14 or 16 gauge d.c.c. wire (I am not sure which ) in 36 sections,
with 16 turns per section ., commutator 36 sections, field -magnets
wound with about 4,200 turns on the two, of 20 gauge D.C.C., sur
faces of pole-pieces lap armature to extent of f its circumference ?
(2 ) (a ) Can 500 watts only be obtained from the above machine
with a 1 b.h.-p. gas engine ? (6 ) Or would it require to be run up
to its full output in order to make it generate at all ? (3) If it will
generate what voltage can I obtain ? (4 ) Will I get 500 watts
with 1 b.h.-p.,using so large a machine ?
(1) Probable output of this machine 50 volts and 25 amps., at
about 1,500 revolutions per minute. (2) A 1 b.h.-p. gas engine
should drive this machine when giving about 500 watts . It is
impossible to say at what speed it would commence to excite , but
probably at about 800 revolutions per minute. Even if run at
full speed and volts, your engine should drive it at a light load ,
say , 50 volts and 10 amps. ; but when on open circuit, unless the
magnets are saturated , the volts will rise and produce an extra
strong field, which may slow up the engine ; therefore, with limited
power you should always have someload on to prevent this. (3) You
may be able to generate 15 or 20 volts at a low speed , but this can
only be found by trial. (4 ) Yes , if matters are carefully adjusted .
See above .
(12,760) Best Type of Dynamo. A. R. M. (Springburn )
writes : I am going to make a 1 h.-p. Manchester type dynamo, and
shall be thankful if you will give me the following particulars :
( 1) Where can I get castings, with drawings and instructions for
winding ? (2 ) What amount ofwire and number will the armature
and the field -magnets take ? (3) Is theManchester type ofdynamo
the best type to make for driving small motor and charging accumu
lators ? (4) About how many segments would the commutator
require ? And any other particulars. (5) What voltage would be
best to make, and amperes ?
There is no best type of dynamo. We advise you to write to
Mr. A. H. Avery, Fulmen Works, Park Street, Tunbridge Wells ,
and get a list of his sets of parts . He will also advise you as to
instructions for winding, & c. The exact number of segments for
commutator is not a fixed quantity . For a dynamo of this size
about 24 should be a minimum number. For charging accumu
lators the machine should be shunt-wound. As to what voltage ,
that depends upon the work you intend to do. A usefulwinding
would be 30 volts and about 15 amps. We assume you mean by
1 h.-p. a size which could be driven by a 1 b.h.-P. engine. If you
have any idea of working an arc lamp, the machine should give
50 volts and be compound wound. The series coils would in this
case be disconnected when themachinewas used to charge accumu
lators.
(12,798] Dynamo for House Lighting . E. D. (Wartley)
writes : I am thinking of making a dynamo, but before doing so
I thought that perhaps you would be able to advisemewhat kind
would be the simplest and best to make. The one I shall require
will be to give fifty 16 C.-p. lights. It is to light a house which
will take 44 lamps. Have you any bookswith full instructions on
the design of the castings that would be required for such a ma.
chine ? Could you also give me the address of some firm who
supply the castings ready forged ? I have a 1 h.-p. gas engine. Do
you think it would be ofsufficient power to drive a dynamo of this
power ?
To light fifty 16 C.-p. lamps you will require a dynamo which
will give 3,000 watts. It will take about 5 h.-p. to drive it at full
load . We advise you to wind for 100 volts 30 amps. If you are
going to use accumulators, the machine should be shunt-wound
but if you are intending to light entirely by the dynamo, it should
be compound -wound. The “ ABC of Dynamo Design '" will
give you particulars of such a machine, with instructions on cal
culating windings and proportions. Mr. A. H. Avery , of Fulmen
Works, Park Street, Tunbridge Wells, would supply you with
castings and other materials, rough or partly finished , and also
with a working drawing. Your th.-p. engine, if it gives brake
horse-power, would light three 16 c.-p. lamps. The book men
tioned is one of our handbooks, and the price is is. Is, 2d , post free.
(12,782]Batteries for Lighting . A. H. R. (Newton-le Willows)
writes : I should be very glad if you would answer methe following
questions : (1) How many t-pt. bichromate batteries will it take
to light two 8 C.-p. lamps ? (2) For how long will they give a con
tinuous
before being run down ? (3 ) How long will it take
recuperate
them to light
?
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( 1) A t-pt. size bichromate cell is practically useless to light
8 C. p . lamps. Assuming that the lamps are of 15 volts — which is .
about as low a voltage for which this size lamp is usually made
you would require eight cells joined in series ; they should be of at
least 3-pt. size, and you should use chromic acid instead of bi.
chromate of potash for the solution . (2) Very difficult to say ;
probably six or eight hours - perhaps much less. ( 3) These cells
recuperate to a small extent only when hard worked . You would
probably have to use a fresh sol on every ten hours of working.
The News of the Trade .
( The Editor will be pleased to receive for review under this heading
samples and particulars of new tools , apparatus, and materials
for amateur use. Il must be understood that these reviews are
free expressions of Editorial opinion, no payment of any kind
being required or accepted . The Editor reserves the right to
criticise or commend according to the merits of the goods sub
mitted , or to abstain from inserting a review in any case where
the goods are not of sufficient interest to his readers.)
• Reviews distinguished by the asterisk have been based on actual
Editorial Inspection of the goods noticed .
New Alternating Motors.
Weunderstand that the Crypto Electrical Company , whose new
address, our readers will kindly note, is 3, Tyers Gateway , Ber
mondsey Street, S.E., have seeured a stand at the Stanley Cycle
Show , which is open from November 18th to November 28th .
Their stand number is 356, Berner;'s Hall, and they are exhibiting
a sample of each of the motors referred to in the new price-list
they have sent us ; also their alternating to continuous current
transformers, small dynamos specially designed for charging
motor bicycle and motor car accumulators, continuous current
transformers, lighting dynamos, motors and plating machines ,
The new list (Section IV ), above referied to , contains full particulars
of the Crypto Company's single-phase induction and repulsion
motors. The catalogue is fully illustrated , and will be sent to any
reader on receipt ofa stamp to coverpostage. When writing, do not
forget the new place of address.
Bargains in Electrical Apparatus.
Those of our readers on the look -out for bargains in electrical
latest
apparatus will be well advised to send for Mr. S.Middleton's
list. It contains full particulars and prices of miscellaneous tele
includ .
second-hand,
new and
graph and telephone instruments,both
ing sounders and keys of various patterns, recording instruments,
perforators , & c. ; also galvanometers, voltmeters, portable testing
sets, Wheatstone bridges, odd electro-magnets, motors, switches,
an 1 coils. The list, which will be sent to any reader on receipt of a
penny stamp, also states terms for hire of telegraph instruments.
Mr. S. Middleton's address is 179 , Camden Grove North , Peckham .
London , S.E.
Model and Experimental Work .
Wehave recently had a visit from Mr. E. H.A. Wood, who has
commenced business as an experimental engineer and modelmaker .
He showed us some specimens of his workmanship . which were of
very satisfactory quality , and informed us that he is now in a
position to undertake light mechanical work of all kinds for
amateurs, inventors, and others. His address is 20 , Kenmont
Gardens, College Park , Willesden , N.W.

New

Catalogues and Lists .

Scott Homer, Beecher Road , Cradley, Staffs. - We have to hand
an illustrated price -list from this firm of their small dynamos ,
electro -motors, new vertical gas motors, cycle motors, model
horizontalsteam engines, and high -speed marine and launch engines .
Prices of complete machines or sets of castings and forgings are
given Thi list is sent upon receipt of one halfpenny stamp to
cover postage , or, for two penny stamps, Mr. Romer's complete
forwarded post free.
catalogue wi
Graham Morton & Co., Ltd., Leeds, have sent us a copy of
their new catalogue, No. 940 It is artistically got up and gives
numerous illustrations of conveying, elevating and storing
plants erected by Messrs. Graham Morton , and also includes well
reproduced photographs of various departments of their large
offices and works,
The Southwark Engineering and Model Works (Wright,
Clark & Wallis), 157, Southwark Bridge Road , London , S.E.
Wehave received a four-page leaflet from the above firm , illustrating
and describing in detail the 4-in . scale simple model locomotive
of which they are now making a speciality . This model is manu
factured throughoutat the works of Messrs .Wright,Clark & Wallis ,
and is very solidly constructed, gunmetal castings being for themost
.) slip eccentrics , and a
part used . It has two cylinders (1 by i inmade
as a bogie tank
boiler with enclosed fire. The model is
engine, but can be supplied with a cab and splashers, in place of
the side tanks, and a 6 -wheeled tender at an extra cost. All those
who are interested in small scale locomotives should send a penny
stamp for this list,at the same timemaking mention of this Journal.
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HE London Society of Model Engineers has
THE
just concluded another financial year, with
results of the most satisfactory character.
The handsome balance which the Hon . Treasurer
is able to show speaks well for the careful way in
which the affairs of the Society have been managed ,
and we have no doubt that the Committee will be
able to administer the accumulated funds in a way
which will add materially to the advantages of
membership . We note with special interest the
paper on Moulding and Casting ” which has been
arranged for the meeting on December 8th , and as
a
actical demonstration of the processes described
will be given by the author, the evening should be
an unusually instructive one. We understand that
visitors will be welcome on this occasion , so that
any of our London readers who would like to take
advantage of this opportunity of getting some use
ful workshop wrinkles should apply for tickets to
the Hon . Secretary, Mr. Herbert G. Riddle, 37,
Minard Road, Hither Green , S.E. The general
arrangements for the present session promise to be
of a particularly interesting character , and we can
cordially recommend model engineering enthusiasts
to consider the desirability ofapplying for member
ship .

With reference to the set of locomotive engray
ings which we are offering, we may say that sample
sets are now on view in our Publishing Departinent,
and may be inspected by any readers who care to
call and see them .

Although themajority of lathe work in connection
with model engineering is in metal, it occasionally
happens that some wood -turning has to be done,
and here the amateur finds that different tools and
differentmethods are called for. Asseveral requests
for information on this subject have recently
reached us, we take this opportunity of pointing
out that an excellent series of simple lessons in
wood -turning has been appearing in our journal
The Woodworker . For the benefit of those con
cerned we give herewith the dates of the issues in
which these articles have been published :—1903,
August ist, October ist, October 15th , December
ist ; 1904, January ist, March ist, March 15th ,
May 2nd, August 15th , and October 15th . These
issues are all in stock , and may be had from our
Publishing Department, post free 3d , each . Apart
from its actual uses in model making , wood
turning forms
very fascinating hobby, and may
provide an agreeable relaxation from lathe work
of a purely engineer ing character.

November 24, 1904

Answers to Correspondents.
G. I.. H. ( Canonbury).— Thanks for your letter .
W. G. P. (New Cross ).— Thanks for your sugges
tions, which shall have our consideration .
We
much appreciate the friendly interest shown
thereby.
E. S. (Alfreton ).— Thanks for yours . The informa
tion contained therein is such as is well-known
to most users of pocket flashlights, therefore we
do not see our way clear to insert your letter
in cur journal.
H.O. P. (Ryde).– From the Crucible Works, Bridge
Road West , Battersea, S.W., we think you will
get what you require .
P. B. (Gainst orough ).- We are sorry your work
shop note is not sufficiently original to secure
insertion ,
T. H. ( Belfast ).— Yes.
Notices .
The Editor invites correspondence and original contributions op
all amateur mechanical and electrical subjects. Matter intended
for publication should be clearly written on one side of the paper
only, and should invariably bear the sender's nameand address. It
should be distinctly stated , when sending contributions, whether
remuneration is expected or not, and all MSS. should be accom
panied by a stamped addressed envelope for return in the event of
rejection . Readers desiring to see the Editor personally can only do
so by making an appointment in advance,
This journal will be sent post free to any address for 135. per
annum , payable in advance. Remittances should be made by Posta
Order.
Advertisement ratesmay be had on application to the Advertise
ment Manager.
HOW TO ADDRESS LETTERS.
paper ,
All correspondence relating to the literary portion of the
and all new apparatus and price lists , & c.,for review , to be addressed
to THE EDITOR, " The Model Engineer," 26-29, Poppin's Court,
Fleet Street, London , E.C.
All correspondence relating to advertisements and deposits to be
addressed to THE ADVERTISEMENT MANAGER , " The Model Engi
neer, 26-29 , Poppin's Court, Fleet Street, London , E.C.
All subscriptions and correspondence relating to sales of the paper
and books to be addressed to Percival Marshall & Co., 26-29
Poppin's Court, Fleet Street, London, E.C.
Sole Agents for United States, Canada, and Mexico : Spon and
Chamberlain , 123. Liberty Street, New York, U.S.A., to wbom
all subscriptions from these countries should be addressed.
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Type of Locomotive,

By A. M. H. SOLOMON .

MR. A. M. H. SOLOMON's MODEL LOCOMOTIVE .
HE little engine now described was made nine
T ! years ago, sonie time before the Society of
Model Engineers commenced its useful
sphere of influence,
It is a very simple model, and the engine it is
intended to resemble is a Stephenson's long boiler
type of about 1846, and as it works well, I thought
a description might prove interesting. The frame
The
of the engine was the first part commenced .
brass rod ,
by
side members are bar type of
united by a brass bufferbeam at either end fin , deep
and in , thick . The footplates are of sheet brass
1-16th in . thick , extending the whole length of the
frame on either side. They are attached by screws
and help considerably to stiffen the whole structure,
A wooden buffer beam is fitted with turned wood
buffers to represent those of the period . A cross
stay is also fitted to which is fixed the bogie pin ,
The bogie frame is quite simple, consisting of two

side members } in . deep and fin , thick , with holes
drilled in them to take the wheel axles and are united
with a cross piece. A tube with a 3-16ths in .
diameter hole projects upwards to the cross stay of
engine frame, A pin with nut either end goes right
through this tube and the engine turns on it ; there
is about fin . play each way.
The driving wheel bearings are plain pieces of
metal screwed to and projecting downwards from
the main frame. No springs are fitted to any of
the bearings, but if I were making the engine again ,
I should certainly fit them , as they improve the
running of it considerably. The cylinders are in ,
diameter and it - in . stroke slide-valve ; they were
ą bought pair I had by me, at the time. There is .
one eccentric to each cylinder, and as originally
made, the
did not reverse, but I subsequently
altered this to slip eccentric and it now runs ex
cellently in either direction . The wheels I turned ,
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up from castings ; the diameter of the bogie wheels
is 2 ins. and the drivers 37-16ths in . All the wheels
are made a tight fit on their axles and forced on .
The gauge is 3 3-16ths ins,
The boiler is a plain drawn brass tube, fired
externally by four wicks fed from a methylated
spirit tank under the foot plate . The front end of
the boiler is a brass disc turned to a tight fit and
soldered , a good fillet being left all round. The
backplate is flanged over outside the tube and
soldered to it.
The length of the boiler barrel is
10 ins, and outside diameter 21 ins. A dome is
fitted from which steam is taken , also a combined
filler and safety valve, two gauge cocks, a steam
regulator, and a whistle. The main steam pipe is
led under the boiler so that the flame comes in
contact with it and superheats the steam . Flame
guards are fitted extending from the boiler to the
frame on either side by which the heat of the lamp
is entirely concentrated . The chimney goes right
through the boiler and the exhaust is discharged
into it. It is curious to see the flames being drawn
along the bottom of the boiler and up the chimney
by the action of theblast when the engine is working .
The tender frame is made ofmahogany with brass
hangers to form bearings, sides are of deal, and the
top curved sides are of brass, edged with brass wire.
Diameter of the wheels is 2 ins.
The engine runs freely and very fast, also pulls
a good load , consisting of three goods wagons and
a guard's brake over the many curves and points
and crossings ofmy brother's model railway .
The total length of the engine and tender is 2 ft.,
and the spare time of about three months was occu
pied in making it. It is painted throughout a deep
crimson , picked out with a fine line of orange on
either side of a black stripe.

The Society of Model Engineers .

[Reports of meetings should be sent to the offices of The MODEL
ENGINEER without delay, and will be inserted in any par
ticular issue if received a clear nine days before
usual
date of publication .]
N the evening ofMonday, November 7th, a party
IN of twenty -six members paid a visit to Messrs.
Lamp
Robertson's Incandescent Electric
Works at Hammersmith . The party were met by
Mr. Robertson and conducted in two groups over
the whole of the very extensive factory,every detail
of the production of Robertson electric lamps being
shown and explained , the members thus having an
opportunity of watching the growth of a complete
lamp through the thirty -seven different stages ,
including the manufacture of the raw filament,
drying, carbonising, fitting the platinum entering
wires , flashing, sealing in bulbs, exhausting, capping.
grading the candle-power by photometer , testing
and packing, & c . The extreme care taken to en
sure efficiency in every stage of manufacture and
the multiplicity of tests applied much impressed
the party, and at the close of what was considered
to be one of the most interesting and instructive
visits made during the past year, the hearty thanks
of the party, was tendered to Messrs. Robertson
and Wilson and their assistants for the way in
which they had arranged for the entertainment of
the visitors.
The seventh Annual General Meeting of the
Society was held on Monday, November 14th,

December
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at the Holborn Town Hall, Mr. W. T. Bashford
taking the chair at 8 o'clock , and forty members
being present.
The minutes of the sixth AnnualGeneral Meeting
were read and signed , and three new members
elected .
The report and accounts for the past year were
then read , the Chairman directing the attention of
members to the fact that financially the Society
was in a remarkably satisfactory condition .
The
adoption of the report and accounts was moved by
Mr. J. Glover and carried unanimously .
The election of officers for the ensuing year was
then proceeded with , Messrs. D. Corse Glen , H.
Greenly, H. Sanderson , and Herbert G. Riddle
being unanimously elected to fill the respective
positions of Chairman , Vice-Chairman , Treasurer,
and Hon . Secretary. The names of ten members
were put forward for election to the four vacancies
on the General Committee, and as the result of the
ballot the following were elected :-Messrs. H.
Hildersley, W. T. Bashford , A. M. H. Solomon,
and Paul Blankenburg .
Thirteen nominations were made for the six
vacancies on the Track Committee , and as the
result of the ballot, Messrs. Paul Blankenburg , H.
Greenly, A.Kirkby, T. R , Welsman, H. A. Bennett ,
and H. C. Willis were elected . The two members
securing the next highest number of votes - viz .,
Messrs. J. L. Solomon and I. Wills, junr., being held
in reserve in case their services should be required
on the Track Committee at some future date.
Mr. H. Hildersley was again appointed to take
charge of the Library .
Mr. D. Corse Glen (the Chairman ) then announced
that in view of the large balance in hand , the re
tiring Committee had had under discussion the
expediency of procuring and paying professional
lecturers to give special lectures and demonstrations
on subjects of interest to the members at someof
the future meetings of the Society .
Mr. E. W. Fraser opened a discussion as to the
advisability of bringing the Society more promi
nently before that section of the public specially
interested in its aims by means of advertisement,
or in such way as the Committee might think
advisable, and thematter was referred to Committee
for further discussion .
Announcements of futuremeetings were made by
the Chairman , who also directed the attention of
members to the track which had been erected for
the purpose of showing it in its present form - viz.,
two straight lengths joined by a semi-circular curve
of 15 ft. radius.
The only member's exhibit was a large geared
milling spindle by Mr. E. W. Fraser.
The meeting adjourned at 10.15 p.m.

DECEMBER MEETING . - ALTERATION OF DATE .
Owing to unavoidable circumstances , the Decem
ber meeting, previously announced for the 8th , has
been postponed to Monday, December 12th , and
will be held in the Concert Room ( first floor ), Holborn
The
Town Hall, instead of in the Lower Hall.
lecture and practical demonstration on Moulding
and Casting,” by Mr. John O'Neill, will be an
extremely interesting and instructive paper, and
any reader who would like to be present will kindly
oblige by ' writing to the Secretary for a card of
admission . - HERBERT G. PIDDLE , 37 Minard
Road , Hither Green , S.E.

December 1, 1904 .
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Notes

Notions.

and

(Readers are invited to contribute short practical items for this
column , based on their own workshop experience. Accepted
contributions will be paid for on publication, if desired, accord
ing to merit. All matter intended for ths column should be
marked. “ WORKSHOP on the envelope.)
The Construction of Built -up Commutators.
By H. G. RIDDLE .
The following notes on the construction of a
16 -part commutator may be found useful by those
who are engaged on a smilar piece of work :
A one-piece casting in copper to form the seg
ments a was obtained, with hole cored in centre ; the
casting was then driven on to a steel mandrel, and

Mica rings here ,

FIG.1. - SECTION

f
THROUGH A

BUILT- UP
COMMUTATOR .

d
the circumference and ends turned , and recesses in
the ends partially turned out. While still between
centres the circumference was divided into sixteen
segments with division head , and the slots cut to
within 1-16th of the mandrel by a circular saw

O
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held together by wood ring. A piece of l-in . brass
rod was taken and bored 9-16ths in . to fit tightly
on shaft (being secured also by steel pin ). The
above-mentioned method consists in leaving a
rectangular shoulder on the end of brass sleeve b ,
instead of the usual undercut wedge piece to grip
the segments. The gripping piece is in the shape of
a dished steel ring c obtained from a steel castor (as
shown in Fig . 2), the hole in which disc is turned
out to a sliding fit on the brass tube. It is an
important feature that the cas or be of stamped
steel, otherwise the ring could be turned up
in the ordinary way .
A similar steel disc
was made for the other end and a brass
nut d with fine thread made to clamp the segments
tightly between the two steel discs. Insulating
discs of mica well varnished are, of course, placed
between the discs and segments, and the annular
space between the segments and brass sleeve may
be filled with a fibre or vulcanite tube placed in
position before the front disc is put on . The
arrangement is much stronger than leaving a wedge
piece on the brass sleeve to grip the segments, as
unless plenty ofmetal is left in the wedge on screw
ing the nut home, the wedge is very apt to be
splayed out or cracked , and the commutator thus
made to run untrue .

Tube Clamps for Vice .
By P. BOLDERO .
When holding tubes in the vice for screwing or
filing, one often finds difficulty in holding them
securely without damaging. This may easily be
overcome by making a pair of wooden clamps, as
shown in the sketch herewith . They should be
Diom , of groove
occording to size of Tube

O

Grooves

Cut off
here

Leather
TUBE CLAMPS FOR Vice.

FIG . 2 .
A STAMPED STEEL
CASTOR .

driven from the overhead gear while held in slide
rest. The slots were then filled with mica sheets
and shellac driven in tight, and after the surplus
ends ofmica , & c., were cut off and saw burrs taken
off, the casting was driven into a hard wood ring,
and taken off mandrel. Being then mounted in a
self-centreing chuck , the hole in centre was bored
by means of slide-rest tool until the saw cuts were
reached and the segments thus divided , but still

made to fit the vice, and the grooves may be cut
out with a gouge, or the two blocks can be fastened
together, and the holes drilled right through the
joint. A piece of leather should be fastened to the
bottom of each clamp, as shown in the sketch ,
which will prevent their dropping out should the
vice be jarred , and prevent also their being lost.

The first number of the Optical Lantern and
Cinematograph Journal, edited by Theodore Brown ,
has been issued , incorporating the Optical Magic
Lantern Journal and Photographic Enlarger, the
Lantern World , and Cinematograph Chronicle, and
it is intended to cover the whole of the lantern
world . The issue for November contains articles
Some
on “ Illuminants for Optical Lanterns,"
Notes on Slide-making , “ The Photography of
Hints for Cinematograph
Microscopic Objects,"
Work ,",” Chats with Trade Leaders,” & c . , & c . It
is published monthly .
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The

Junior

Institution

of

Engineers.
"HE annual generalmeeting of this Institution
THwas held recently at the Westminster Palace
Hotel,when the Council's report,balance sheet,
etc., were presented . Good progress was recorded ,
the membership having risen to nearly 800 , and
the assets to close on £ 1,000. Mr. Samuel Cutler,
junr., M.I.Mech.E., was re -elected Chairman .
During the evening two of the past chairmen (Mr.
W. J. Tennant, and Mr. Percival Marshall), gave
an extremely interesting account, illustrated by
lantern slides, of their visit to the United States
and the St. Louis Exhibition .
On Saturday afternoon , October 22nd , the
members paid a visit to Messrs. Stuarts' Grano
lithic Stone Works, at Millwall Dock , Mr. Peter
Stuart showing them over. He had considerately
kept the machinery running so that all the pro
cesses in the manufacture of the stone could be seen ,
There is also an electric elevated transporter run
ning on a rail for conveying finished blocks between
different parts of the works. Some striking ex
amples of the strength of the material were shown ,
and tests were conducted on some of the specimens.
Another visit occurred on the following Saturday
afternoon , when through the kindness of Dr. R.
T , Glazebrook , F.R.S., vice -president, an inspection
was made of the National Physical Laboratory at
Bushey House, Teddington , of which he is the
director, For upwards of two hours the members,
under his guidance with that of the staff, were kept
intensely interested examining and listening to the
explanations of the uses and modes of manipula
tion of the many beautiful instruments and appli
ances to be seen throughout the various depart
ments of the Laboratory, including thermometic ,
electrical, photometric , metallographic , metrologic ,
photographic , optical, chemical and engineering,
wind pressure, testing, alternative stress testing,
insrlating material testing, temperature distribution
in field coils , & c . In the mechanical engineering
department is a new testing machine for examining
the behaviour of materials under a repeated and
rapidly changing load such as would exist in the
piston -rod of a steam engine. It has long been
known that a'material will stand a much greater
stress under a steady load than it will under an
indefinitely repeated and varying load , this fact
accounts for the large factors of safety often found
necessary in practice , and experiments and tests
with such a machine as this will, undoubtedly ,
furnish valuable information on the subject. The
apparatus consists of a crankshaft fitted in a frame
and driving slipper blocks by means of connecting
rods ; to each slipper block is attached a second
slipper by means of the piece of metal to be tested
the crankshaft being rotated at a high rate of speed
will cause repeated stresses of compression and
tension to take place in the test pieces owing to the
inertia of the second slipper to which each is
attached . There are several connecting-rods on
each side of the shaft , the cranks being arranged so
that vibration is avoided . The test is continued
until the pieces break . An electric motor direct
coupled to the shaft is used to drive it, and the
whole machine is suspended by coil springs.
In the same department is a Willan's apparatus.
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for testing steam engine indicators, which consists
of a cast-iron cylindrical vessel to contain the steam
under pressure. The indicator is attached by a
screwed joint and the steam pressure is measured
by means of weights which press on a plunger
which passes through a stuffing -box into the vessel
and is forced upwards by the pressure of the steam ;
by thismeans an accurate measurement can be made
of the pressure existing in the vessel and, therefore ,
on the indicator piston. The interesting point is
that this stuffing-box does not contain any packing,
being merely a bush into which the plunger fits with
great accuracy and yet with freedom . This fit is
so good that the plunger is perfectly steam - tight
under any pressure . It is obvious that if there was
any appreciable friction in the plunger an error
would be introduced into the measurement.
Situated in a special building designed to prevent
errors due to changes of temperature, and which
really consists of a house within a house, so that
there is an air space between the walls and roots,
is a machine for correcting lathe guide screws.
This machine consists of a master screw made with
very great accuracy by Messrs . Armstrong and
Whitworth , to which is attached the screw to be
corrected , very fine cuts are taken , a new tool
being used for each cut. It is found by experience
that screws cannot be made accurately interchange
able unless they are all copies of one master screw ,
hence the introduction of this machine at this
institution , it is being largely used at present to
correct the guide screws of the lathes used in the
production of screw breech blocks for guns.
In the measuring room is a Pratt & Whitney
micrometer measuring machine, which has an in
teresting feature. With machines of themicrometer
pattern in which the piece to be measured is placed
between cylinders worked by screws like the poppet
head of a lathe, it is necessary to be sure that the
sa me pressure is always exerted on the test piece .
Owing to the power of the screw it is esay for the
operator to squeeze up the test piece and obtain a
wrong reading. In this machine the trouble is
obviated by means of a tilting spirit level, which is
attached to one of the sliding cylinders ; the level
is normally out of centre and the operator applies
gentle pressure on the test piece by the micrometer
screw until the bubble becomes central, the level
thus being an indicator of the amount of pressure
applied .
The members also inspected in operation the
wonderful tide predicting machine designed by
Lord Kelvin and Mr. Edward Roberts. By means
of this machine the tide of a port at any timemay
be predicted provided a sufficient record of previous
tides is available . Briefly , the machine draws a
curve which is compounded of the recorded move
ments during past years of the tide gauges of the
particular port . From this curve tide tables can
be made for any number of years in advance ; the
machine has been used for about twenty years to
predict the Indian tides.
It may be useful to know that the National
Physical Laboratory will undertake testing and
experimental work for anybody or any firm ; it does
not confine itself to Government work , as the name
might imply. Fees range from the testing of a
length gauge for is ., or a pair of cylindrical gauges
for 2s. 6d ., to an experimental investigation at a
special charge. The range of work of this nature
is most extensive, anyone requiring an accurate
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test of practically anything in the whole range of
optics, physics, engineering gauges, electrical
instruments, pyrometry , & c., should apply for par
ticulars and scale of fees.
Mr. S. Cutler, junr., in moving a vote of thanks
to the Director and his staff at the conclusion of the

Notes

on

509

visit, alluded to the great practical utility of the
work carried on in the laboratory , which afforded
an excellent illustration of the application of
science to the solution of the every-day problems
which confronted the engineer, chemist and other
commercial men in their work .

Locomotive

Practice .

By Chas. S. LAKE .
CONTINENTAL LOCOMOTIVES.
(Continued from page 420.)
'HE 4-4--0 type express passenger locomotive
outer groups, which latter lie flat along the
bottom of the smokebox , as will be seen in
shown in the accompanying photograph is
THE
one of a largenumber working on the Prussian
the cross -sectional view of the smokebox. Thus
State Railways. It is interesting principally on
the open space or superheating firebox is formed ,
account of its being fitted with the Schmidt system
and, as will be seen , direct access to it is afforded
of superheating, which has been brought to a pitch
by the main 12- in . flue. Nearly the whole of the

Fig . 14. - SECTIONAL VIEWS OF SCHMIDT SUPERHEATER APPLIED TO Locomotive Built BY
BORSIG , OF TEGEL. (From the Engineering Magazine.)
of very great excellence in Germany. In the
Schmidt type of superheater a large fire-tube,
usually of 11 or 12 ins. diameter, extends from the
firebox to the smokebox . Through this large tube
the furnace gases pass into an open space in the
smokebox, known as the superheating firebox.
The actual superheater is composed of 62 tubes ,
ranging from 1 3-16th ins, to i 5-16th ins. diameter
inside, and from 14 to if ins. outside diameter.
These tubes are arranged about the smokebox in
three concentric rings, in groups one behind the
other. At their upper extremities they are ex
panded into a long steam chamber having branches
to right and left . The 21 tubes forming the inner
group are arched up at the bottom , and pass over
the top of the 12 in . tube or flue, clear of the two

superheater is enclosed in an iron case on either
side of the smokebox , which can be opened or
closed without difficulty. The distributing steam
chamber is at the right-hand side of the smokebox ,
and has a partition in the centre. When the regu
lator is opened the damp steam from the dome
enters the back division , and flows out through the
rear to 10 of the three- fold groups of tubes, and
passes over to the left-hand steam chamber, arriving
there in a fairly dry condition. There is no par
tition in this steam -box , so that the partially super
heated steam enters the forward tubes of the three
groups, and flows back to the right-hand steam
box, and thence out to the cylinder steam -chest .
Steam is used at 180 lbs. per sq. in . in these engines ,
and , as a result of employing the superheater, the
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temperature is raised to 575 ° F. as an average, and
626 ° F. as a maximum .
The engine is a non - compound , with cylinders
21 ins. diameter by 24 ins. stroke. The coupled
wheels are 6 ft. 7 ins, diameter , and the bogie wheels
3 ft. 3 } ins. diameter. The steam pressure is
180 lbs. per sq . in ., and the total heating surface
1,405.6 sq. ft., the grate area being 24 sq. ft. The
driving wheels are set well back , as will be seen , so
that a good length of connecting -rod is obtained .
The valve gear is of the Walschaert type in a some
what modified form . Extension rods are used on
the pistons; and the valves, which are of the piston
type, work above the cylinders.
The cab is of the P.S. Railways standard design,
and leaves nothing to be desired . The engine pre
sents — to English eyes, at all events — a somewhat
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The dimensions are as follows :
Cylinders (h.-p.) diameter, 14 3-16ths ins.
I.
(1.-p.), diameter , 23 £ ins.
Stroke, 25 3-16th ins.
Coupled wheels, diameter , 6 ft. 8f ins.
Boiler (mean diameter ), 4 ft. 114 ins.
steam pressure, 228 lbs. sq . in .
No. of tubes (serve), 139 .
Length of tubes, 14 ft. 5. ins.
Diameter of tubes (inside), 2 9-16th ins.
Heating surface (tubes ), 2435-7 sq . ft.
(firebox), 181'1 sq . ft .
( total), 2616.8 sq . ft.
Grate area, 3349 sq . ft.
Weight of engine and tender in working order,
114 :87 tons.

Fig . 15. — PRUSSIAN STATE RAILWAY LOCOMOTIVE , BUILT BY BORSIG , AND FITTED WITH
SCHMIDT SUPERHEATER .
ungainly appearance, but its working qualities are
stated to be very high .
The next engine is one of the celebrated de
Glehn four-cylinder compounds, of which we hear
so much nowadays. It is in service on the Paris
Orleans Railway, and is somewhat larger than
similar engines running on the Nord Railway. It
is one of eight built at the Belfort Works of the
Société Alsacienne de Constructions Mécaniques,
and the whole series is now at work on the most
important express passenger trains.
The high -pressure cylinders are placed at the
rear of the bogie , and they drive the second pair of
soupled wheels. The low -pressure cylinders are
located under the smokebox , between the frames,
and drive the cranked axle of the leading pair .
Separate valve-gear is used for each cylinder, thus
allowing of an independent cut-off in each. The
firebox is of the Belpaire type and the engine is
fitted with the Westinghouse brake and speed
recording apparatus.

The tender, it will be noticed , is carried upon six
wheels, with solid centres . This feature detraets
from the collective appearance of this fine engine,
which is typical of the latest French locomotive
practice.
( To be continued .)

Zircon , hardness 7-5 , and specific gravity 4'65,
when transparent, is used as a gem . A certain
amount is also mined for its zirconia content, and
is used , together with yttria , in themanufacture of
the glower for the Nernst electric lamp.
The total single track 'mileage of the Great
Western Railway, including sidings, is 5,718 . The
London and North -Western has 5,345 miles ; the
Midland , 4,566 miles ; and the North - Eastern
4,487 miles.
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An Internal- Combustion Engine using Solid
Fuel. - Two French engineers have invented an
arrangement by means of which a solid hydro
carbon in the form of small balls of refined naphtha
line is used as a fuel for internal-combustion engines.
The naphthaline is made into small white balls of
about the size of marbles, and they are held in a
tank , the outlet of which is opened or closed by a
valve actuated by a foat which rises and falls
with the liquefied naphthaline. This naphthaline is
sprayed into the cylinder by a special injector,
and is a liquid somewhat resembling treacle. The
supply of fuel and air may be easily adjusted .
It might be thought that this treacly liquid would
cause the inlet pipes or valves to clog, but, on
the contrary, the action , it is stated , is a cleansing
one . The balls are made from the waste product
of gasworks, which hitherto has only been used
for disinfecting purposes . It is said that there is
less danger with this fuel than with petrol, and
it will probably be used for engines for river
launches.
An Oil Burner . - In Dr. Boverton Redwood's
contribution to the Second Report of the Royal
Coal Commission , he deseribes a simple form of
liquid fuel burner which, he says, has been tried
with very satisfactory results at the Baltic ship
yard and several other places . It is an atomising
burner, in which the spray is produced by forcing
the oil through a very fine orifice against a steel
knife edge. The burner works well with the oil
supplied at 65 lbs. per sq. in ., but still better at
higher pressures , 300 lbs. having been tried. At
the higher pressures , however, the apparatus is
rather noisy, a failure ofmost otherwise satisfactory
burners . The oil is supplied under pressure by a
pump, so that no steam is lost up the chimney ,
and is passed through a filter to keep any smali
solid matter which might choke the burner . There
is also a needle-pointed rod , arranged so that it
may be forced through the orifice to clean it out.
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New Tank Engines, S.E. & C.R. - The South
Eastern and Chatham Railway are bringing out
some new bogie passenger tank engines.
They
have 187 - in . cylinders, 160 lbs. steam pressure,
5 ft . 6 in . wheels, steam reversing gear, cab dosign
of semi-elliptical shape, with ventilating arrange
ments of a most ample kind. Cab doors are pro
ed , and neat fold - up seats are arranged for
enginemen when not engaged in running trains or,
shunting. Much of the motion is interchangeable
with the latest goods engines, a point of much
importance in economical maintenance.

THE G.W.R. are now building at Swindon Works
a powerful Atlantic type express locomotive.
A NEW SUBMARINE. — A new submarine torpedo
boat is about to be submitted to the Admiralty by
its inventor , Mr. Charles W. Fife , of Brighton .
It is claimed for the boat that she is capable of
being navigated under water from Liverpool to
New York , and that in case of injury she would rise
to the surface automatically .
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The

Construction

of Model

Alternators .

By
ZODIAC."
(Continued from page 418.)
53. Pole Pitch and Pole Breadth . The distance
from the centre of one pole to the centre of the
next pole is termed the pole - pitch ," while the
breadth of the polar arc is termed the “ pole
breadth ,” these dimensions being clearly shown in
Fig . 36. Where pole shoes are employed, as shown
P
Pitch

B
Breadth

Fig . 38. - BREADTH OF
WINDING .

Fig . 36 .

A

B

bearing on the value of the Kapp co-efficient
(see paragraph 42).
54. Breadth of Winding. - In Fig . 37 a coil is
shown having six turns of wire , i.e., all the twelve
conductors are connected in series . At first sight
one might suppose that the E.M.F. generated would
be six times that generated in one turn of wire ,
i.e., two conductors ; but a little consideration will
show that this is not so . The E.M.F. induced (at
a given instant) in any conductor will depend on
the position of the particular conductor in the mag
netic field . The E.M.F. will be nil in those con
ductors midway between two poles and a maximum
in those conductors placed at the centre of the
poles ; the power factor being assumed to be unity ,
i.e., neither " lag ” or “ lead ” being present. The
E.M.F. generated in the coil shown in Fig . 37 will
be the sum of the E.M.F.'s generated in the twelve
conductors , which are all connected in series, as
shown in Fig . 38 (three turns are shown here to
avoid confusion ). If now we squeeze up the coil,
thus bringing the outside conductors nearer to the
centre, then obviously the total E.M.F. generated
by the coil will be increased , since the induced
E.M.F.'s in the various conductors will now reach
their maximum values at the same time. Hence
the E.M.F. generated by the coil depends on the
breadth of the winding. With the coil in the posi
tion shown in Fig . 38, the E.M.F.'s induced in the
one half oppose those induced in the other half ,
so that the resulting terminal E.M.F. is zero .
close study of Fig . 38 will show that there is no
advantage in bringing the inner conductors of
the coil much nearer together than the breadth
of the pole face, since in the position there shown
their E.M.F.s oppose each other. The coils are
usually made slightly narrower than the pole
ம
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FIG . 41. - SINGLE PHASE WINDING, SHOWING
DIFFERENT METHODS OF ARRANGING END
CONNECTIONS .

FIG. 37. - EFFECT OF BREADTH OF WINDING
ON THE E.M.F.

(a ) Single phase

E
dood
FIG . 43. — DEVELOPED DIAGRAM OF WINDINGS
SHOWN IN FIG . 41.

CA
( b ) Two phase

bro
N

in the lower portion of Fig . 36 , the pole breadth is
to be measured on the face of the pole shoe, and
pole breadth
not the pole core . The ratio of
pole pitch
is usually either for t. In the case of Fig . 36 ,
this ratio is , and for model alternators this is
a good value to adopt, as the fact of the poles
being well separated tends to keep down the value
of the magnetic leakage. As shown later on , the
ratio of pole pitch to pole breadth has an important

S

N

S

FIG . 39. — SINGLE AND TWO-PHASE WINDINGS
WITH ONE SLOT PER POLE PER PHASE .
breadth in order to allow for distortion in the
magnetic field .
It will be evident from the foregoing that the
“ breadth of the winding ” will influence the value
of the Kapp co -efficient.
By “ breadth of wind
ing " is to be understood the total width of a single
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sheaf of winding belonging to one phase. In a
single -phase machine this sheaf of winding lies
between two blank spaces ; in a polyphase machine
it lies between coils belonging to the other phases
(see Fig . 39 ). With slot-wound armatures this
breadth is the distance between the centres of the
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-Since those conductors that are passing a north
pole will have current flowing in the opposite direc
tion to that in the conductors at the samemoment
passing a south pole, it is obvious that the connec
tions must be so made that the various E.M.F.'s all
assist one another .
In Fig . 40 a and b , two ways of connect
ing the conductors are shown ; both are
identical electrically , but it will be noted
that in ( a ) the conductors all cross each
other, which is a weak point mechanically ;
( a ) is really a lap winding .
Wave " and
The difference between
a
Lap ” winding is clearly shown in Fig . 40
at (c ) and ( d ). By duplicating the winding
shown at (c ), i.e., having two conductors per
F pole, and connecting the finishing end ( F )
S
of the one winding to the starting end (S ) of
Wave winding
the second winding, we should get the same
result electrically (i.e., the same E.M.F.) as
that obtained with the lap winding shown
с
at (d ). To avoid confusion , a single-phase
winding has been taken , but the sameremarks
apply to two and three- phase windings.
Lap wound armatures can have former
wound coils ; wave wound armatures can
not.
Fig . 41 shows a four-pole machine
Lap winding
with two slots per pole , the corresponding
developed diagram being shown in Fig . 42.
Assuming open slots were used , then with
a
the winding shown at A all the coils would
be of the same shape, and , therefore, one
former only required . On the other hand ,
with the B winding, two shapes, and there
fore, two formers would be required . Elec
Fig . 40. - CONNECTIONS OF COILS AND ARRANGEMENT OF
WAVE AND LAP WINDING .
trically, of course, both windings are the
same, If all the coils are wound in alternate
outermost slots containing a sheaf of winding.
directions (i.e., alternately right and left-handed ),
When there is only one slot per pole per phase,
as shown in Fig. 42 A , then the finishing end on
as in Fig . 39 (A and B ), then the ratio
the one co il is joined to the starting end of the next
breadth of winding
'coil ; this course does not apply to Fig . 42 B.
pole pitch
since the breadth of winding in this case = 0 . In
the case of a (gramme) ring or a drum armature,
where the whole surface is covered with conductors,
A
then
breadth of winding
I
pole pitch
since here the breadth of winding is equal to the
pole pitch .
55. E.M.F. Factor or Kapp ” Co-efficient. — The
Kapp ” co- efficient k (see paragraph 42) depends
on
( a ) breadth of the winding
pole pitch
B
(b ) pole breadth
pole pitch
(c) the nature of the winding, i.e., whether
slot or hole wound or smooth core arma
tures are used .
The values of the E.M.F. factor shown in the
table on page 514 are Kapp's figures, as given by
Prof. Thompson .
FIG . 42. - CONNECTIONS OF SINGLE -PHASE WINDINGS.
From these tables it will be seen that the dis
tributive winding has the disadvantage of lowering
In Fig . 43 the coils are all wound the same hand
thé E.M.F. factor ( see paragraph 40 ) ; on the other
and it will be noted that here alternate “ starting
hand, its distorting and demagnetising reaction on
and starting ” and “ finishing and finishing " ends
the field is less than that of the single slot winding .
are connected together. It will be readily seen that
56. Armature Windings ; Single phase windings.
it is important to clearly work out the connections
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of the windings before actually winding the coils
so that the starting and finishing ends are
brought out in a convenient position for connecting
them to the other coils. Fig . 43 is preferable to
Fig . 42A , for if the ends are brought out as shown
it is hardly possible to make a wrong connection
with reasonable care, while the error of changing
over a coil side for side thus placing side d in slot
E is easily seen and thus avoided. It is a simple
'matter to test any winding when finished by passing
continuous current through it, when the poles pro
duced by the various coils should be alternatively
Nand S.
When so testing always check the compass used

A Small Model Vertical Engine .
By HORACE PATERSON .
'HE illustrations herewith are of the model en
THEgine, madeby me, and exhibited at the Naval
and Engineering Exhibition, held in the
People's Palace , Glasgow Green , under the auspices
of the Corporation of the City ofGlasgow , gaining a
prize of £ i with certificate in the mechanical section .
I have made a few alterations since this Exhibition ,
on this model ; they are as follows :-(1 ) Cut out
arms in flywheel. (2 ) Fitted sheet steel round
cylinder. (3) Fitted oil box in front of cylinder

E.M.F. Factor k for Slotted Armatures.

One and
Two.

One and
Three .

One and Single and
Two or
Three . Thre Phas .
e
e

Ordinary Slotted
Ring or
Drum Armature .

One
Phase .

2:16

2:26

2'18

23

2:46

I'49

1994

2-36

2'54

2:45

2:59

2.83

1.64

2 ° 12

이

the

1

Three
Phase .

Bape

One and
Two .

Two Slots
per Coil .

cals

Breadth of winding
pole pitch

Four Slots per Coil.

wake

No. of Phases.

Six Slots per Coil.

Pole breadth
Pole pitch

E.M.F. Factor k for Ordinary Smooth Core Ring and Drum

1

Breadth of winding
Pole pitch

Armatures.

4

2.83

2:50

2:32

2'12

1.64

2.46

2:23

2'13

I'94

1049

Ple breadth
Pole pitch

by observing that its marked end points to the N
both before and after the test. Otherwise the
strong field of the armature may reverse the
magnetisation of the compass and thus mislead
the observer. Indeed , this is a common error,
especially when testing machines strongly mag
netised . The test should always be repeated with
the current reversed so as to reverse all the poles.
( To be continued.)

NEW LOCOMOTIVE FUEL.- The new fuel made
in Germany from peat is called Osmon . It contains
about 90 per cent. of water, of which nearly 25
per cent. is removed , and the remaining mass is
formed into briquettes and pressed .

leading to crosshead guides , piston - rod , and valve
spindle . (4 ) Raised bedplate & in . and seated
same on stone pedestal.
The following is a description of the model :
Before commencing the practical work , I made a
full-size drawing of the engine, thus enabling me
to get all my sizes correct.
The cylinder, which is made of gunmetal, is f- in .
bore by 4 - in . stroke. In making this cylinder, I
turned a ferrule as shown in A , Fig. 2 . I then cut
out the valve chest and bored the steam ports as
shown in B , Fig . 2 , then sweated them together ,
I then
takiug care that I kept the ports clear.
cut out lugs in frort of cylinder, also leaving a
flange at back to which the back standard or
column is attached .
Top cylinder cover is held secure to cylinder by
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six studs, 3-64ths in . diameter , with an asbestos
joint between flanges. In centre of cover a brass
lubricator is fitted . Bottom cover is sweated in
flush with bottom flange of cylinder. Casing cover
on valve chest is held secure by eight studs, 3-64ths
in . diameter , with ar asbestos joint between flanges .
Back standard of column is cut from } -in . brass
plate, with flanges riveted on top and bottom , and
held secure to cylinder bottom and bedplate by
3-64ths in . studs. The front standards are made
of two f-in , steel wire nails, filed down to 5-64ths
in . at centre , leaving a collar top and bottom , the
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for packing springs, also tapped hole in centre of
piston for piston -rod , top end.
Piston -rod is made of mild steel, 3-32nds in .
diameter, and is kept steam -tight by stuffing -box
and gland nut fitted on cylinder bottom . The rod
is screwed tight into the crosshead , which is of the
marine type , with its slipper, sliding in guides fitted
to back standard ,
Connecting-rod is made of mild steel, the small
end is forked , with gudgeon pin fitted ; the pin is
1-16th in . diameter, screwed at one end with hexagon
nut fitted . The large end of connecting-rod is of

Fig . 1.-MR. HORACE PATERSON'S SMALL MODEL VERTICAL STEAM ENGINE .

bottom ends being screwed into bedplate, the top
ends passing through lugs on cylinder bottom and
secured to cylinder by hexagon nut screwed down
on lugs as shown in the photographs.
! Bedplate is made of two pieces of 5-16ths in .
brass plate, sweated together with 1-16th in , flange
riveted on bottom . Webs, 3-64ths in . thick , are
sweated on round bottom Aange of bedplate ; the
latter also contains the pedestal bearings, in which
the crank -shaft rotates ; lubricators are fitted on
bearing covers.
The piston is made of gunmetal, $ in .diameter by
3-32nds in , thick, with the periphery grooved out

the marine pattern, all being of mild steel, except
the crank bearing, which is made of gunmetal.
Crank -shaft, which is made of mild steel, is built .
The cylindrical parts are cut from } in , wire nails.
The crank webs or cheeks are made with counter
balance weights . A fange is shrunk and keyed on
one end of shaft , to which centrifugal pump may be
connected .
Valve spindle is made of mild steel, 3-64ths in .
diameter, and is kept steam tight by stuffing-box
and gland nut on bottom of valve chest. Slide
valve is of the flat D pattern and has a travel
equal to 1 in .
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Eccentric rod is also of mild steel, and is dove
made that it can be taken to pieces, quite easily ,
tailed at bottom end into eccentric sheave and held
in a few minutes . The car, starting from the top
secure to sheave by a 3-64ths in . setscrew .
The
of the incline, immediately runs down, loops the
eccentric pulley is made ofmild steel, and the sheave
loop , and enters the lift,at the same time releasing
of gunmetal.
The flywheel is made of brass , i in .
the catches which old it in position . On reaching
diameter by { in . broad at rim , and is keyed to
the summit the pawl holding the car in the lift is
crankshaft .
Steam is admitted into alve chest
released , and the lift being slightly tilted the car
through a 1-16th in . stop valve made of gunmetal,
is again set in motion ,and on arriving at the other
with copper steam pipe connected . Diameter of
end runs on to a short section of line, which is
spindle on stop valve
1-32nd in . ; internal
pivoted, and is held in position by another pawl
diameter of steam pipe = 1-16th in .; internal diam
while the line swings down to coincide with the
The parts,
eter of exhaust pipe = 3-32nds in .
down incline. At the same time, the car is re
which are electro -plated , are as follows : -- Top
leased and starts again on another journey and
cylinder cover, valve casing cover, piston -rod and
the swing line returns to its original position .
The
crosshead , connecting -rod, crankshaft , valve spin
lift has to be pulled down for each journey .
are
The principal dimensions
as follows :
dle , eccentric -rod, rim and boss of flywheel , flanges
on back standard , front standards and guide plates ,
Gauge of track , 1 ins. ; inside diameter of loop ,
with all bolts and setscrews connected with those
15 ins. ; down gradient, if in 1 ; up gradient, i in
3 ; return line gradient, 1 in 24 ; height of starting
parts . The following parts show brass and gun
metal :-Piston -rod and valve spindle stuffing gland
point, 3 ft. if ins. ; total length of track , 19 ft.
,
lubr
with
bear
nuts , crank brass , main
icators
ings
it ins.; time taken for journey, 10 seconds ;
stop valve, lubricator on cylinder top , and oil box
average speed, if miles per hour ; length of base
on cylinder front.
ofmodel, 6 ft. 3 ins ; width of base ofmodel, 81 ins.
B
I shall be pleased to give further particulars to
А
Foced a riveled together any readers of this journal.
Zá holes
Swealed on
For the Bookshelf .

Section of ferrule .

Section on CD
Elevation

Cut out for
valye chest

Plan
Lugs cut out on
bottom flange
Plon
Fig . 2. - DETAILS OF SMALL VERTICAL Model
STEAM ENGINE ,
The following parts are painted olive green :
Some parts of cylinder, back standard , and bed
plate ; the latter is seated on a stone pedestal.
The following parts are painted vermilion :
Arms of flywheel, centre of flange coupling on
crank -shaft, top of cylinder cover, and centre of
slide- valve casing cover.
Before closing I may say when this small model,
which stands 3 ft. high , was under steam it ran at
a very high speed , and with stop valve full open it
simply hummed like a bee.

A

Miniature Loop

the Loop .

By ARTHUR HAWKINS.
ANY and varied have been the models
M4described inriccheLawODEL ENGINEER. I
therefore hope that the present article
may be of interest to readers, as it is, I believe, an
entirely new kind of model.
hesi As will readily be seen from the photographs, the
model is constructed entirely of wood , and is so

Any book reviewed under this heading may be oblained from THE
Model ENGINEER Book Department, 26–29, Poppin's Court
Fleet Street, Lmdon , E.C., by remitting the published price and
the cost of postage.]
THE SCIENCE AND PRACTICE OF PHOTOGRAPHY .
By Chapman Jones, F.I.C., F.C.S. London :
Iliffe & Sons, Ltd. Price 5s. net ; postage 5d .
of the innumerable treatises on photography
and photographic processes, we have in this ex
cellent text-bcok a work of great utility and com
prehensiveness, which , at the same time, is not in
the least wearisome in its method of treatment.
The edition has been entirely re-written and con
siderably enlarged , and forms quite an up - to -date
manual on the subject. Mr. Chapman Jones' style
is simple and lucid to a degree, and we can recom
mend the book to both student, professional and
amateur.
Following the introduction, the early history of
the growth of photography is touched upon , and
after dealing with the elementary principles of the
chemical and optical side of the science and the
actions of the various chemical reagents necessary
to the production of a photographic picture , the
author goes on to describe cameras, lenses, and other
apparatus employed . Part III treats on the pro
cesses, and covers a very wide ground -negatives
exposure, development (principles and practice),
reducing intensification , halation , reversal, are
among a few of the items. It also discusses the
nature of the developable item and gives informa
tion. It also gives inforination on orthochromatic
photography , printing, photo-mechanical work ,
and concludes with tables of weights and
measures and a very complete index. It con
tains 557 pages and 81 useful illustrations.
MR. LEONARD A. LEVY, the author of " Radium ,"
has received a letter from the King acknowledging
the receipt of the volume of “ Radium ," and ex .
pressing his Majesty's thanks for the same.
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MR. ARTHUR HAWKINS' MODEL “ COOP THE LOOP.”
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Switchboard and
Table .

Testing

By HAROLD E. Moore .
'HE two photographs that are reproduced with
THIthis description represent the work of about
three years of spare time, such as evenings
and Saturdays, and consists of over 2,000 parts,
and I might add , that the majority of the parts
have been made by scrap material ; some,'of course,
I have had to make patterns for and have them
cast, and , for those amateurs who , like myself,
have a limited number of tools, I feel sure this
brief description will be interesting. Fig . 1 repre
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Fig . 3 . There are also two other fuses of the same
type on this bar , one for feeding the distribution
panel and the other for the accumulator panel.
The,ammeter is of the gravity type, also ofmy own
make. I have given sketch (see Fig . 4 ), so no descrip
tion is needed . The regulator seen in the centre of
panel is for putting the whole of the current through
the resistance — this may be seen underneath panel
-for experimental work ; the small tumbler switch
is for the centre light on the board . In mixing the
colour for the panels a little precaution is necessary,
as when painting work for French polishing, the
colour should have a blue-black tinge, as the polish
when dry tends to give it a brownish hue and so
spoils the effect. The best way to mix the colour
is as follows :-Obtain
lb. of lamp black , add

Www

Fig . 1. - A FOUR-PANELLED SWITCHBOARD .
sents the switchboard : it is 7 ft. long and 6 ft.
high ; the panels are mahogany, painted dead black ,
and French polished , which gives them the appear
ance of polished slate. There are four panels in
all, and each one is framed round with a walnut
moulding, as may be seen in the photograph .
Panel No. 1. Positive. — At the top left -hand
corner of the panel is the circuit breaker, which is
constructed to lift at the maximum of 18 amps. ;
there is a regulating weight which may be adjusted
so that any number of amps. will drop the breaker,
such as 18, 16 , 10. & c ., being the maximum carrying
capacity of the dynamo supplying the current.
The main switch may be decerned at the left -hand
corner at the bottom of the board ; this is connected
to the positive bus bar by the main fuse ; this fuse is
detachable and is encased in a glass tube and is
capped at each end by a brassheadpiece as shown in

I oz, of ultramarine blue or any other strong blue,
in asmuch turpentine as willmake it in a nice fluid
state ; about an egg -cupful of good varnish im
proves it and gives it a harder finish when diy ; it
should be smoothed down with fine glasspaper,
and given a second coat. This should be fined down
as before and it is then ready for polishing .
Panel No. 2. Negative. — The main switch can be
seen in the bottom left-hand corner of the panel;
this is connected to the negative bus bar by the
main fuse, the other fuse as seen on this bar is the
negative for the distribution panel, the three
porcelain switches are for panelling, so I can run
two dynamos in parallel. The small switch at top
of
nel is the voltmeter switch ; the voltmeter is
of the same type as the ammeter.
Panel No. 3. Distribution . — There are two sirgle
pole main switches on this panel. Wires are taken
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from these to a small distribution board made of
mahogany (not shown in photograph ). This board
has the usual 5 amp. tumbler switches and porcelain
fuses and comprises six circuits. The instrument
to the right of the board is the automatic, mercurial
cut-out, and cut-in , for accumulator charging ; this
is of the vertical solenoidal type, having an inner
shunt coil so that on switching on mains the core
is magnetised and causes a little iron cylinder to
be drawn down to the bottom of the core ; in so
doing it actuates the mercury bar and the circuit
is closed, putting in series coil which is in circuit
with main switch. This panel is not yet com
plete.
Panel No. 4. Accumulator Charging.-- At the left
of the panel may be seen the two main charging
switches ; these are connected direct to the battery
by two single pole fuses. There is a double pole
changeover switch (not shown )which will eventually,
go on this board, so I can obtain current from cells
as required. The regulator in the centre of panel
is for cutting out a number of cells, so , as the battery
volts rise, I can cut few cells out of circuit and so
keep the same quantity of amperes going through .
At the top of panel, right-hand side, is a small
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instrument, I think , every amateur should try and
make, as every kind of testing can be done that is
required by the amateur electrician . The table
itself is constructed of mahogany, but, of course,
any other kind of cheap wood would look just as
well if nicely finished . The backboard is made of

Cable

Terminal
al baut diband

Plan.

Contiel prece
Glass prolechien
Tube
FIG . 2.-MR. HAROLD E. MOORE'S COMBINED
TESTING TABLE .

Head piece

Fuse
Glars proaches herbe

Brass Headprece
Bus bor

2 Contad preces lo grip fuse Headpiece
Fig . 3. - ARRANGEMENT OF MAIN FUSE .
charging board with lamp resistance for pocket
accumulators ; there is a plug on a flexible cord ,
which , when put into socket on panel, cells can
immediately start charging ; a 5 amp. tumbler
switch is in circuit with the plug, so that on
finishing charge, they can be switched off.
The Testing Table. — The photograph (Fig . 2 ),
represents a combined testing table ; this is an

polished pine framed around with walnut, ana
The
presents quite a nice piece of furniture.
potentiometer is of my own make, and is of the
Paggendoff type and similar to the one described
The
in THE MODEL ENGINEER some time ago .
compound switch , half ohm . coil, and sensitive
galvanometer is also of my own make.
The
accumulators are stored in the body of the table
at the back ; these may be put in and taken out as
desired at ease , as there is a panelled door at the
side of the table for this purpose ; therefore,
accumulators are always outof sight. There is also
a drawer in front of table in which I keep all the
necessary utensils for testing, such as terminals,
wire, battery carbons, zincs, copper plates , chemi
cals , & c . Underneath the table may be seen the
armature of the dynamo (not yet finished ) ; it is
intended for a 500 -watt machine, 50 volts 10 amps.
The laminations are 41 ins. diameter , 24 slot, and
will be wound for a multipolar field -magnet. The
commutator is 24 sections, and took me twelve
months to build , as each section had to be filed up
to the correct shape to template from a casting. I
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$ 20

had considerable difficulty in insulating the sections,
as I found it leaked through when tested . After
taking it to pieces several times I have at last
succeeded in getting a good test. I have insulated
it with mica , the clamping bushes being of red
fibre. The brushes are carbon and are detachable .
At the right-hand of the table underneath is the
shunt field rheostat, this is constructed of twelve
coils of No. 20 reostene resistance wire, insulated
on slate slabs and connected to the regulating arm

A Model Racing

Yacht .

By ROWLAND A. EVANS.
'HÈ following is a brief description of my
THImodel racing yacht, Olwen 11, which I com
pleted a few months ago, working at it in
my spare time during last winter .
The hull is 43 ins. long, greatest breadth of beam
8f ins., and 54 ins. deep, and is made from a block

(3 loyers of 12 DCC Wire
Pin

diom iź" long

Boom

pin
Split

verb

Bross socker is long
Screw eye
Mast
FIG . 3. - Boom .
of yellow pine and scooped outto 1 in . thick
at sides and fir . thick at bottom and ends.
After I made a good job of hull, I started
with keel (Fig . 1 ) which I had cast in
brass from my own pattern , and which

Dial Plake

Goff
Bross
sockets

Cross Section ,
Front Elevation .
Fig . 4.-MR. HAROLD E. MOORE'S AMMETER .

Fig . 4 .

on the top ; the whole is encased in a perforated
zinc cover presenting a neat appearance.
I shall be pleased to communicate with any reader
who is interested in the subject of this article .

Brass ring
screwed in
socket

THE “ Precursor " class of four -coupled bɔgie
express engines on the London and North -Western
Railway, which we illustrate by a line drawing in

01+

mast
weighed 7 lbs. when filed and polished
up. The two slotted bolts, shown in
Fig . 1, were then riveted on to keel and
the two corresponding holes drilled
through hull for bolts to fit through .

Noin sheer horse

Screw eyes

16 "

84 "

27 "

*

GAFF .

Cleels

die diem
Bá "

gé

Wood
block

2"
DDDDDDDDDDDDDDDD.CO
Fig . 5.- BOWSPRIT.

DDODDDDDDDDD0100 Keel "mhick al bottom
FIG.1. - PLAN AND SECTION OF
FIG . 2.-SLOTTED
HULL.
Bolts.
our issue of Nov. 17th , and also in the issue of
July 7th , have proved so satisfactory that Mr.
Whale is increasing their nu
er. Twenty more
are to be built, and will replace certain of the three
cylinder compounds and light single - driving -wheel
engines of the “ Lady of the Lake " class .

The bolts were fastened very tightly by
two nuts and the joints made perfectly
watertight by means of wood and rubber
washers and plenty of red -lead putty .
Then I gave the inside of hull two coats
of white lead , and proceeded to fasten the deck on ,
which is made of oak , $ in . thick , and which is
fastened on by abɔut seventy fin . brass screws,
and the edges of deck slightly rounded .
The mast socket (Fig . 6 ) is screwed on the deck
with eight brass round-headed screws and teh
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bottom of socket fits tightly into a wood block
screwed on bottom of hull, thus keeping it per
fectly upright. The socket is turned from a piece
of steel tube, and a brass collar is soldered on as
shown to put screws through . The
lower part of socket is firmly
plugged with oak in order to pre
vent the mast from slipping too
far down .
The bowsprit (Fig . 5 ) comes
next, and is made from ash and
screwed on deck with three brass
screws. After this, I painted and
varnished the hull above the water
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14 ins. long, and tapers from
in . to 1 in . Next
comes the boom , which is 35 ins. long, fin . diameter
at each end, and 9-16ths in , diameter at themiddle,
and fits on mast as shown in Fig . 3.

Bross
collor

FIG . 6. -

MAST
SOCKET.

Ook

line black , below chocolate , and
the water-line gold , giving two
coats of paint, and afterwards two
coats of best Bath varnish . I only
gave the deck two coats of varnish ,
leaving the plain wood to show
through .
Having got so far, I
started with the masts and spars
which are all made of ash . The
mainmast is 38 ins. high from deck ,
and 3 ins. below deck to fit into
Fig . 9.-MR. ROWLAND A. EVANS' MODEL RACING Yacht .
The gaff, which is 19 } ins, long, tapers from } in .
diameter at foot to 1 in . at end , and it slides up and
down the mast by means of a brass ring which is
screwed into socket on gaff shown in Fig . 4 . All
the spars , & c., were each given three coats of

156
161 sq.ins
53

5

155
soins
3"

35

2

404 "

€
-21

Weight

151
Soins

Moinsail
667 sq.ins

Steel
hinges.

126
Sq.ins
Keel

Fig . 8. - SWING RUDDER .
FIG . 7. - SAIL PLAN .
socket, and tapers from i in , diameter at bottom
to
in . diameter at top , where there is a brass
socket for topmast to fit into . The topmast is

varnish , and I may say that having no lathe, I had
to plane them all round and to their required size.
As can be seen in Fig. 1, there is a main sheet hörse
fastened on deck 5 ins, from stern ,
The sails , which are made from special sailcloth,
striped brown , bought at is. per yard, have a total
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sail area of 1,260 sq. ins. The mainsail is lashed
on to boom and gaff with white rigging cord , and
is fitted with twelve brass rings to slide easily up
and down mast. The topsail has brass rings half
way down sail. The mainsail has an area of 667
sq. ins., topsail 161 sq. ins. The total area of
the three other sails , as can be seen in Fig . 7, is
432 sq . ins. All the hooks , cleets, bowsies, etc.,
used in the rigging are brass .
The last thing is the swing rudder, which , as
shown in Fig. 8 , fits on to keel by means of steel
hinges fastened with fin . diameter bolts, and it
is also fitted with an adjustable weight.
may say that so far, I have had the boat in the
water three or four times and it sails very well
indeed , going very fast. The total cost of making
this yacht was zos.

Practical Letters from

our

Readers .

(The Editor Invites readers to make use of this column for the full
discussion ofmatters of practical and mutual interest. Letters
Fray be signed with a dom -de-plume desired . but the full
name and address of the sondei MUST invariably be attacked ,
though not necessarily intended for publication .)
Electricity from a Belt.
TO THE EDITOR OF The Model Engineer.
DEAR SIR, -Have any of your readers observed
anything similar to the following, or could anyone
explain the same ? A cotton -wove belt , 8 ins.
wide, driving a 60 amp. 200 volt dynamo from a
gas engine, at a belt speed of about 3,500 feet
per minute, seems to generate electricity accord
ing to the following experiments I have made :
1. Standing on the floor and holding my hand
about an inch from the belt, streaks of pale violet
rays Aow from my finger ends towards the belt .
2. Standing on a stool so as to be insulated from
earth, if I hold one finger about 1 in . from the belt ,
and one finger to } in . from the handrail, an elec
tric spark will jump from my finger to the rail,
giving me a decided shoch .
3. Still being insulated from earth , and holding
one hand close to the belt, if another person stand
ing on the floor approaches a finger to within 1 in .
or so of any part of my body, a spark will pass
between us, giving us both a slight shock.
4. If I try the second experiment, only holding a
piece of metal (such as a hammer head ) in each
hand, I can get a 4 -in . spark to the handcail, which
is accompanied by a slight crackling noise.
I can only account for it as frictional electricity ,
caused by the belt slipping, as it is a very short
drive, and also the top side is the driving side.
Yours truly ,
J. P.
Longeaton .
Alternator Design ,
TO THE EDITOR OF The Model Engineer .
DEAR SIR ,—I am hoping that in future instal.
ments “ Zodiac ” will give us one or two designs
for small alternators. If some firm would arrange
to supply the required castings and stampings it
would be a great boon , and I feel certain that if
well designed the sale would mply repay the cost
of special tools, etc.
One way out of the stamping difficulty would be
to adopt revolving armature alternators , and thus
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stamps already sold
for continuous current
machines would do . But I have found that most
of these armature stamps have either ton few slots,
or the slots are so spaced that they do not adapt
themselves for alternator work .
The milling of the slots is , I fear, beyond the
power ofniost of us. - Yours truly ,
G. L. H.
Canonbury, N.
A Hint for Lathe Workers .
TO THE EDITOR OF The Model Engineer ,
DEAR SIR, —Permit me, for the benefit of my
fellow -readers, to relate an incident with an obvious
moral. Some days ago, when busy atmy lathe, a
splinter of the brass I was turning flew into my eye,
and embedded itself in my eyeball. This necessi
tated several visits to the doctor , some troublesome
operations, and considerable pain . Further, my
doctor stated that the eyeball was nearly pene
trated . Had this occurred , I might have lost the
sight of that eye. The incident, though perhaps
unusual, shows the necessity of care, and I am now
wearing plain glass spectacles as a protection . In
a case like this, a stitch in timemay save ninety
nine, and the importance of the matter may be my
apology for trespassing on your space. - Yours
H. A. S.
faithfully,
Ayr, N.B.

The Metric System .
To The EDITOR OF The Model Engineer.
DEAR SIR, _With reference to my letter on the
subject of the introduction of the Metric System
into the British Empire , and which you have been
so good as to publish in your Journal, permit me to
point out that your printer has inserted an error.
The nameof the author of the “ Song of the Three
Foot Rule " is Rankine -- a name immortal in
engineering-- and not Mankin ." I shall be glad
if you will kindly correct this mistake.— Yours
faithfully,
“ WHITWORTH GAUGE . "
London , E.C.
Hand Warming Apparatus.
TO THE EDITOR OF The Model Engineer.
DEAR SIR , - The hand warmers your correspon
dent (Query No. 12,654 ) asks for can most likely be
bought at any Japanese warehouse , as they come
from Japan. They are small cases in perforated
tin , covered with velvet, and have a sliding lid
which admits a cigar-shaped roll of charcoal which
burns four hours. Being flat they go into any
pocket or the breast of a coat. If not procurable in
England, they can be had in Geneva , Switzerland ,
from Mlle . Niederhausen (Magasin de The' ), Rue de
la Corraterie , at the price of is . 3d . for a warmtr
and ten rolls of charcoal. - Yours truly ,
A. THOMAS,
Crewo.
To the EDITOR or The Model Engineer.
DEAR SIR , -With reference to the Query con
cerning Hand Warming Apparatus,
I may say
I advertised in THE MODEL ENGINEER a few
weeks since what the correspondent en quires
about: “ Japanese Pocket Stoves .” They are copper ,
velvet covered , and burn about three hours if fairly
used.— Yours truly ,
Chandlers Ford.
W , H. HAYMAN .
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A Design for a Powerful Model Locomotive .
TO THE EDITOR OF The Model Engineer .
DEAR SIR , -I here propose to direct a blow in
the form of a friendly criticism atMr. Case's design
for a powerful model locomotive. In the first place,
he said in one of his letters that the engine was to
be a really powerful machine. If so , why did he
not use smaller driving wheels ? He probably
means a powerful-looking machine, since it is not
intended to travel round curves, in which case it
would probably spend the better part of its days
in a glass case. However, in order to criticise the
design , we must assume that a powerful and
efficient working model is required . If so , the
“ Atlantic ” type would be all that is required .
The six -coupled wheels of the dimensions given
would be by no means successful in model practice,
and if the fitting of the rods and axle boxes is not
of the very best, the engine will work with great
difficulty , especially with the drive of the first pair
as the strains are unequally distributed.
Mr. Case could , in my opinion , improve the design
by exchanging the trailing coupled wheels for a
pair of smaller diameter, placing the cylinders out
side the frames and coupled to the second part of
driving wheels and by bringing the bogie nearer
the coupled wheels ; then the boiler may be brought
back so that the firebox will come behind the
driving wheel, and the difficulty of fitting
“ Primus " burners would be removed ,
As regards the boiler, I think one of smaller
diameter, say, 41 ins. would be just as good as
that given, and if water-tubes be put in the firebox ,
sufficient steam would be made to supply the
oylinders . A 41- in , boiler would also allow of a
more respectable chimney and dome. - Yours truly,
Dublin .
G. V. HUTCHINSON .

TO THE EDITOR OF The Model Engineer .
DEAR SIR, -Another point in reference to Mr.
Case's design : recent experience has shown me
that it is quite possible to get all the weight required
for adhesion on the four-coupled wheels of an
“ Atlantic " locomotive ; therefore, as Mr. Hutchin
son points out, there is no need for the third pair
of driving wheels . We are not limited as in real
locomotive practice to a maximum weight per axle ,
and the pressure on the trailing carrying wheels of
an “ Atlantic " engine may be reduced to an amount
just enough to keep them on the rails, the drivers
doing most of the work in supporting the engine. Yours faithfully ,
H. GREENLY .
Lubricating Model Steam Engines.
TO THE EDITOR OF The Model Engineer.
DEAR SIR, —The misunderstanding Mr. Greenly
refers to in writing to you about my design for a
model horizontal engine is due to the careless use
of the word “ big -ends,” which I used in connection
with the eccentric rods. To be more correct, I
should , of course, have said “ eccentric straps,"
but at the time of writing I had in mind the relative
sizes of the ends of the rod . However, all that
I have said in my article about that part of the
engine should be applied to the eccentric rods.
A reference to the drawing will show the oil cups
I proposed for the connecting-rod big -ends, but I
have no doubt that those Mr. Greenly mentions
would be successful if they could be obtained small
enough to comply with appearance. - Yours truly ,
Dublin ,
G. V. HUTCHINSON .
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Queries and Replies .
( Attention is especially directed to the first condition given below
and no notice will be taken of Queries not complying with the
directions therein stated . Letters containing Qucties must be
marked on the top left-hand corner of the envelope " Query
Department" . No other matters but those relating to the Queries
should be enclosed in the same envelope.
Queries on subjects within the scope of this journal are replied to
by postunder the following conditions :-(1) Queries dealing
with distinct subjects should be written on different slips, on
one side of the paper only, and the sender's nameMUST be in
scribed on the back. (2) Queries should be accompanied ,
wherever possible, with fully dimensioned sketches, and corre
spondents are recommended to keep a copy of their qucrics for
reference ( 3 ) A stamped addressed envelope (not post-card )
should invariably be enclosed. (4 ) Queries will be answered
as early as possible after receipt, but an interval of a few days
must usually elapse before the Reply can be forwarded . (5)
Correspondents who require an answer inserted in this column
should understand that some weeks must elapse before the
Reply can be published . The insertion of Replies in this column
cannot be guaranteed. (6 ) All Queries should be addressed to
The Editor, THE MODEL ENGINEER , 26-29 , Poppin's Court,
Fleet Street, London , E.C.)
Thefollowingare selected from the Queries which have been replied
to recently:
[12,663] Small Plating Dynamo. H. C. W. (Eton College,
Windsor ) writes : I wish to know whether it would be possible to
make a small dyjamo for plating and small welding. (2) Could I
make use of some castings for a 16 -watt machine, or would a Sim
plex type be better ? (3) Particulars as to wire for magnets, arm
ature. (4) What would be the proper output of a machine like the
above ? " (5 ) Could I use it instead of a brazing lamp for small
articles ? (6 ) Which would be more severe, a shock from a machine
giving 30 volts 3 amps., or one giving 30 amps. at 2 volts ?
(7) Could a machine with low voltage, but high amperage, be used
for lighting ?
(1 and 4) You could make a small electro plating dynamo with a
16-watt size set of castings ; any good design would do, and though
a drum armature is the better type, yet a simple shuttle (Siemens
H ) armature can be used for this purpose. The windirg should
be 5 volts 3 amps. You could only plate very small articles, such
as jewellery , & c . (3 ) We cannot state the gauges ofwire without
knowing the type of machine and seeing a sketch ; roughly , No. 20
gauge for the field and No. 20 gauge for a Siemens / or No. 24
gauge for a drum armature. (5) Such a machine would be abso
lutely useless for welding or brazing ; a large current is required for
this work , and special appliances. (6) The 30- volt machine would
give the most severe shock , but you could not get a shock at
all except by suddenly breaking the circuit, or applying the current
through water or moistened electrodes. (7) No, because lamps are
usually made for higher voltage than that given by a plating dynamo.
You could, of course, light a large number of very small 2. or 4
volt lamps of 1 c.-p. each .
(12,725] Concerning Small Dynamo. G. W. T. (Pallion )
writes : I wish to build a Manchester shunt-wound dynamo ( 10
volts 30 amps.), and would you be so kind as to answer me the
following questions : (1) Size of poles and fields ? (2) Size ofarma
ture and whether plain , ring or cog drum , would suit best, and
how many sections in commutator and armature ? (3) Size and
quantity of wire for armature ? (4) Size and quantity of wire for
fields ? ' (5 ) Size and length of armature spindle ? (6 ) Length
and diameter of commutator and diameter of width of belt wheel ?
(7) Would a 20-volt dynamomagnetise field -magnets ? (8) Would
you kindly oblige with rough sketch through your " Queries and
Replies ” column ? (9) Would Mr. Mito's vertical enclosed steam
engine in June 23rd , 1904, issue, drive same direct with 50 lbs.
pressure of steam ?
(1,2, 3, 4) All this information can be found in our sixpenny
handbook No. 1o on “ Small Dynamos and Motors." (5 ) This can
easily beworked out for the particularmachine chosen ; leave about
the diameter of armature at each end for the end windings of a
drum armature. Make bearings about in . diameter and if ins.
long each . (6) Commutator about 2 ins. diameter by 2 ins. long ;
belt pulley must be made to suit engine ; it should be 2 ins. wide,
and not less than 2 ins. diameter. (7) Yes, easily . (8 ) Our cheap
handbooks have been specially printed to give this kind of infor
mation . (9) Not at full load . We cannot say exactly whatoutput
you would get -- about 10 volts 20 amps. in all probability. As
the speed would be only about 1,200 revolutions per minute, you
would have to take a size ofmachine to give 400 to 500 watts at
about 2,000 revolutions per minute . The output of dynamo is in
proportion to the speed at which it is driven .
(12,781] Finding Power of Electric Motor. F. H. K
(Streatham ) writes : I am just starting to experiment with elec
tricity , and at presentknow very little of the rudiments,my know
ledge only extending to steam power. I have an electric motor,
for which I gave 2os., and I believe it is powerful. Would you
kindly give me information , through your columns, as to the
method I must use in finding out the number of volts and amperes
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that can be extracted from it, and whether the same can be worked
by bichromate batteries ? Also , how can I obtain the number of
revolutions per minute ?
An electric motor absorbs volts and amps., and gives outmecha
anical power at the pulley. A dynamo is driven by mechanical
power at the pulley , and gives out volts and amps. The same
machine may be used for both purposes ; but whilst all dynamos
can be used as motors, small motors are frequently useless as
dynamos. If you drive your machine at a good speed - say, 4,000
revolutions per minute -- you can soon find if it will work as a
dynamo by ascertaining if there is any sparking at the brushes ,
and if the field -magnet becomes a strong magnet. To try it as a
motor , get three bichromate batteries and connect them in series ,
that is , the carbon of one to the zinc of the other, and so on ; and
then apply the currentto themotor, and watch the result. If you
gave full particulars as to the windings and size and pattern of
machine, we could advise you more closely . Why not get our six
penny handbooks Nos. 10 and 14, and study the subject to some
extent ?
(12.995] C Type Dynamo. A. C. T. (Withington ) writes :
Will you please answer the following questions? ( 1) I have a
dynamo, as per Fig 5, “ Small Dynamos and Motors " . The field
magnet is wound with 3 lbs of the wire, as per sample ; armature
2 by 2, cogged drum , wound with 1 lb. of the same wire. What
would be the output in volts and amps. ? (2 ) When running, this
dynamo lights a 10 -volt lamp badly at 2,000 revolutions (about),
but on increasing the speed the lamp goes out. I have tested for
leaks, and found none. The brushes press well on the commutator.
What would cause the lamp to go out ? (3) What power would
this dynamo require ? And (4) what power would a 150-watt one
require ?
( 1) Dynamo should give about 50 watts 10 volts and 5 amps.,
at about 2,600 revolutions. (2) Cannot say from your data what
makes lamp go out on increasing speed . Does current still flow
when speed is increased . Try with an ammeter and small re
sistance in circuit. (3) Required about 1-9th h.-p. to drive it at
full load. (4 ) 1 h.-p.
(12,527] Voltmeter. S. Mc J. (Dunston-on- Tyne) writes :
I wish to make a voltmeter to read to 5 volts from an old watch
case. Would you give the gauge of wire and quantity, and , if
possible, best arrangement ? If any of your handbooks have any
information on this , please letmeknow .
Wehave a handbook being printed on " Small ElectricalMeasur
ing Instruments," price 6d .,which may help you. Ifmade accord
ing to your sketch , the bobbin should be wound with No. 32 gauge
s.s.c. copper wire and a small hair-spring like that of a watch fitted
to the spindle of the needle ; this spring must bemade ofnon -mag
netic material, such as phosphor bronze or palladium . We advise
you to start your zero at one end of the scale, and not in the centre,
so as to obtain more open divisions.
(12,872) S.O. of Electrolyte . A. E. H. (Chichester) writes :
I have a chloride battery, and lately I have not got the specific
gravity up to its proper value, 1,215, but can always get proper
voltmeter readings ; the acid comes up to about 1,200 to 1,208
S.G., and I never allow it to get below 1,185, the lowest. Can you
tellme the reason the voltage comes up without the gravity - would
a cell be considered in good condition at 1,200 S.G.after charging ?
The cells all gas, nice and free, and all about the same time. I
know another battery the same, but they told the attendant it
did notmatter about specific gravity as long as the voltage cameup .
For E.P.S. type cells a specific gravity of 1200 would be correct
at the end of the charge. It looks as if your solution was not quite
strong enough ; but if you write to The Chloride Electrical Storage
Company, Ltd., Clifton Junction ,Manchester, they will be pleased
to advise you as to the correct strength ofacid to use with batteries.
(12,855) Accumulator Troubles. H. C. (Ossett) writes : Will
you explain why a 4 -volt 15-amp. accumulator (celluloid case)
has developed a peculiar fault - ie., one of the positive plates has
so expanded in the width that it has burst the dividing partition
between the cells, and so short- circuited the battery. I have
always charged slowly (not more than 1 amp. per hour), and the
other positive plate shows no fault whatever. An answer will
greatly oblige.
We advise you to trim down the lead grid , so as to give more
room , and re-paste it, that is, if it is in good enough condition .
The cause may be due to short-circuiting, or discharging at too
heavy a rate. Perhaps the grid was a tight fit in the cell at first,
so as to allow no room for expansion .
[ 12,819) Volt and Ammeters. F.M. (Glasgow ) writes : I
purpose making a voltmeter and ammeter as described in your
issue of July 21st, 1904 , issue, and made by Mr. Riddle, a member
of the S.M.E. I want the instruments to indicate up to 10 volts
and 10 amps. Am I right in taking it that the whole current goes
through the ammeter coil, and that no shunt is required ? Will
14 S.W.G.wire do ? This means a currentdensity of 2,000 amps.
per sq. in . Any thicker wire would be rather difficult to wind on
the small bobbin. In the article mentioned it says five layers of
the wire, which willmean about twenty turns on the coil altogether.
Would less than this not do ? Of course , I know that this has to
be got accurately by experiment, but I thought you might giveme
your opinion . Again , in the case of the voltmeter, it says 3 ozs .
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of 36 S.W.G.wire. What voltage did this instrument indicate up
to ? Perhaps this does notmatter, the necessary adjustment being
got by altering the magnets,making them , say, smaller for a lower
reading than that described .
The whole current goes through the ammeter ; no shunt is re
quired . No. 14 S.W.G. wire will do for 10 amps. You should
wind on at least five layers, as Mr. Riddle's instrumentwas con
structed to take 13 amps., his voltmeter was wound to read up to
30 volts, so you should use a thicker gauge wire. Try the same
weight of No. 32 S S c. copper wire. The adjustment should be
made by regulating the distance of the counterweight G from the
spindle, as it provides the controlling force which acts against the
pull of themagnets.
( 12,858) Daniell Batteries. E. B.P. (Folkestone) writes : Can
you tellmeif a Daniell battery made in the following way would
be as effectual as six separate cells, viz., to make a box oi copper
sheet, and place in it six porous pots containing zinc elements , as
per sketch (not reproduced ) ? I want to make a battery to give
from 6 to 8 volts to drive a motor for a model electric crane, and
it struck me thatthat would be very compact if it would develop
the power. Can you advise me as to where the best castings can
be got for small motor that would answer the purpose named ?
Also , which type do you consider best ?
Your arrangement of battery is faulty ; it would only give you
the voltage of one cell. If you joined all the zincs together, you
wouldImerely have one large cell. Under no circumstances could
you getmore than the voltage of a single cell by this arrangement .
We do not advise you to use the Daniell pattern cell for motor
driving ; the bichromate pattern, with chromic acid solution is
much better. You can get 2 volts per cell ; so that three cells in
series would give you 6 volts. Join carbon of one cell to zinc of
the next. (2 ) Apply to one or two ofthe firms advertising in TAE
MODEL ENGINEER , and pick out a motor which suits your fancy
one with a tri-polar armature would do very well ; it should be
series wound.
(12,685) Alternating Current Motor ; Humming Lamps.
B.M. (Southport)writes : I want to make an electric motor to work
from alternatingmain ; 210 volts,and to give 1 h.-p. I have looked
in vain everywhere for some descriptions or books on how to make
such a motor. I would be very thankful if you could help me out.
Any advice and sketches will be most thankfully received . Could
you tell me where I could obtain castings for such a motor ? The
motor is intended to drive a small 24-in . centre lathe. Iwould also
be greatly obliged if you could tell mewhy, in a large room , lit by
about fifty electric lights, there should be a loud humming noise
when the lights are turned on all the time the lights are on ) and
should stop when the current is turned off ? This seems very queer,
and I should be glad of an explanation .
We cannot give a design for a single-phase alternating current
motor in these columns. Motors for alternating current are quite
different to continuous curientmotors and present difficulties in
design. The field -magnet must be made of stampings, as well as
the armature, and a mere copy of a continuous current pattern
would not be suitable. Weare not aware that any firm is supply
ing stampings and materials tomake such a motor. A considerable
amount of information on the subject of alternating motors is to
be found in back numbers of THE MODEL ENGINEER . Perhaps
you may derive some assistance in that direction. We are giving
attention to a sixpenny handbook on alternating currents , and
may be able to give a design in the near future . Rehumming noise ,
you do not say what kind of lights they are. Alternating current
apparatus frequently makes such a'noise , due to the rapid reversals
of the current setting up vibration in the metal, these reversals
being from 50 to 100 per second. An alternating current arc light
usually hums, and the small Nernst incandescentlamps sometimes
make a noise, especially when fitted with shades . There is nothing
to be alarmed at in the phenomenon .
[ 12,874 ] Effect of Speed on Voltage. F. B. (Old Trafford )
writes : In looking through some old numbers of your paper, I notice
in the “ Queries and Replies " page of May 5th, 1904, issue a reply
to " A. F.S." (Wimborne) concerning reduction of voltage. As an
alternative to winding armature with heavier gauge wire you
advise connecting the fields in parallel to give about half the volt
age. What I want to know is do you expect half the voltage at
the same speed , or do you intend the speed to be reduced, because
it is clear you have reduced the field resistance ? Therefore it
looks as though the pressure would be increased at the same speed .
Now , on page 304 of March 26th , 1903, issue, Mr. F. P. Spicer
points out that to obtain half the voltage at the same speed , it the
fields were connected up as you suggest, the armature will also have
to be connected in par . Mr. Spicer's explanation appears to me to
be correct.
With reference to the reply to " A. F.S." (Wimborne), the volt.
age is expected to be about 30 to 35 volts , instead of 50 volts at the
same speed, or thereabouts. Under these circumstances it is
necessary to reduce the resistance of the field - coils in parallel. It
you will read this reply again , you will notice thatwe have instructed
the querist to re-wind the armature with a thicker gauge wire ;
consequently it will generate less volts than before at a given speed ,
and with an equal field strength ,as there will not be so many turns
in the coils ; but as the wire is of thicker gauge, more current can
be obtained , which was desired by the querist. If the field coils
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each pole. Connect in series to armature , wind two coils in each
slot, so as to have eightcoils , and use an eight-section commutator.
Run at 3,000 revolutions per minute (approximate). ( 3) Probably
two or three incandescentlamps, in parallel with each other and in
series with your accumulator, will be the most convenient form of
resistance to adopt ; but you will have to watch the polarity of
your dynamo as being series wound , it will be likely to reverse its
poles. It is such a poor design that you may not do much good
with it. If you can manage to get 40 volts and 2 amps, out of it,
you will do well. We presume you have in mind using one of the
very small pattern arcs which have come into use during the last
year or so . You should use a small amount of wire resistance in
series with it to steady the arc.
[12,613] Externally - Fired Boiler. J. W. (Belfast) writes :
I am about to build a model boiler, of the following dimensions ;
diameter inside 6 ins.,length 2 ft., thickness 10 S.W.G.of copper,
For simplicity and for the sake of cheapness, I am thinking of
makiog the boiler horizontal, and fired externally. The method
of fixing, however, is the difficulty, with regard to which your
advice would be very acceptable indeed . (1) What style of burner
would you recommend if oil (paraffin ) is to be the fuel ( external
firing) ?
Do nctmake an externally- fired boiler unless you can set it in
brickwork ; see issue ofMay 7th , 1903, on Cornish boilers. (1) We
can onl recommend coal fire or
briquettes, which can be
obtained in small quantities from Messrs. W. J. Bassett-Lowke
& Co., Kingswell Street ,Northampton .
(12,802 ) Logomotive ype Boilor. A. G , B. (Erith ) writes :
Will you kindly let me know , through THE MODEL ENGINEER ,
what size locomotive type boiler would be required for a horizontal
engine (two cylinders, 1-in. bore, 1} -in . stroke) ? Also, what
pressure gauge it would require ?
Kindly refer to our coloured plate for January ist, 1903. The
boiler designed for this engine will suit your own very well. Of
course, employ the exhaust stearn to induce the draught, as in the
undertype engine described . You can use any pressure gauge
which reads up to , say, 100 lbs. pressure. Schaffer's make are the
best.
(1 ?,622 ] Wireless Telegraphy. H , W. (Colwyn Bay) writes :
I am about to set up an installation for communicating between
two houses ten miles distant. I would be glad of your assistance
on the following points : (I ) What would it cost to put up a tele
phone line or a wireless telegraph ? Could either be made under
£ 10 ? I would prefer to try to make a wireless telegraph set.
(2) If I used wireless what size coil ? Please give size of wire ,
coil and condenser.
(3) Height of sending poles ? (4) Best
firm to getmaterial from ? (5 ) Primary voltage ?
(1 ) You could not fit up such an installation , either telephone or
wireless telegraph , for £ 10, For prices of telephone materials
write to one of the advertisers ofelectrical supplies in THE MODEL
ENGINEER . (2 ) For wireless work, a 10 -in . spark coil should be
used for such a distance . . Proportions of coil as follows : core,
20 $ ins. long by it ins. diameter, wound with three layers of No.
II D.C.C. copper wire ; secondary wound in about 60 sections
12 lbs. No. 36 s.s.c. copper wire ; size of ebonite insulating tube,
22. ins, long, 24 ins. inside diameter by 3 5-16ths ins. outside
diameter ; diameter of flanges, about 7 iris. ; condenser , sheets of
tinfoil, each 12 ins. by 8 ins. For further particulars see " The
Construction of Large Induction Coils," by Hare. Such a coil
would cost about 412 for materials alone. (3) Try a height of
50 ft. to start with for the vertical conductors . Will depend upon
local circumstances. (4) Apply to advertisers in The Model
1
ENGINEER . (5 ) 12 volts and 5 amps. (approximate ).
( 12,653) Motor far Gramophone. W. H. W. (Cheetham )
writes : I have a gramophone, made by the Gramophone and
Typewriter Company). It is one of their sos. machines. The
tuin -table, which is 7 ins. in diameter, is driven bymeans of clock
work . It is geared direct to spring by means of cog wheels -- no
belt. The motor runs one 10-in . record off with one winding. I
want to take this clockwork out and put a little electric motor
inside, and should be glad if you could answer a few questions
concerning it : (1) What size , power and price ofmotor should I
require for my machine (motor must be self-starting) ? (2) Which
would be thebest batteries to use (dry orwet), and how many should
I require to drive the motor ? ( 3) Would it be best to gear motor
to turn - table shaft direct, or have pulleys and a strap on ? (4 )What
size wheels for motor shaft and turn -table shaft (either cog op
pulley — whichever you think best) should I require ? (5) I should
like to take present 7 -in . turn- table off and put a 10-in. one oncould I do this ? (6) The speed at present is regulated by means
of a governor having three balls. If I put a motor in , I suppose I
should have to get a switch with severalbuttons on for the different
speeds required ?
( 1) A motor to absorb about 10 watts ---say , 4 volts and about
21 to 3 amps. A tripolar armature would be cheap , and is self
starting. For particulars and price, apply to one of the advertisers
of electrical goods in THE MODEL ENGINEER. (2) Dry batteries
are of little use . Use either a 4 -volt accumulator of fair size (the
pocket type is no good ), or two 3-pint bichromate pattern cells
with chromic acid solution . Connect in series . (3) If you use a
small motor, it is necessary to use gearing in order to permit the
armature to run at a high speed. Ïo mount the turn-table direct
on the motor shaft you must have a large slow -speed motor,
.

had remained without alteration , they would not have received
sufficient current ; but by reducing their resistance the effects of
the reduced voltage on the coils is compensated . The proper thing
to do in this case was to re-wind the field -coils , as when connected
in parallel the old coils would take too much current to be eco
nomical ; but it was worth while trying the experiment, as
perhaps the querist would be satisfied with the result . With Mr.
Spicer's dynamo the case is quite different, ashere itwas a question
of altering the arrangement of an armature running in a 4 -pole
field from a 2 -circuit to a 4-circuit winding, whilst in the previous
case the armature was running in 2 -pole field ; and though the
coils could have been arranged in parallel sets, the voltage would
have been halved to 25 , instead of 35 volts, and one half thenum
ber of sections in the commutatorwould have been thrown outofuse .
(12,771) Accumulators and Cells. L. L. (Heaton Moor )
writes : I have a 10 - volt accumulator and I wish it to be always
charged as it is for lighting purposes, so could you oblige me by
answering the following questions :-(1 ) Would Leclanchéor gravity
cells be the best to keep it charged ? (2) How many of each
shou d I need ? ( 3) If I used Leclanché cells, how often should I
have to recharge them with sal ammoniac ? (4 ) If I used gravity
cells would a charge of copper sulphate once a week be enough ?
(5) Could I use a wooden cell,well coated with paraffin-wax as the
containing cell for an accumulator ? (6 ) If I wanted could I use
sheet gutta -percha for the cells ; and it so, is it dear to buy ? (7)
Where could I get it ?
(1) We are inclined to advise gravity Daniell cells in preference
( see article on a “ Portable Electric Battery,” page 327, of The
MODEL ENGINE R , for October 6th . 1904 . ( 2) Nine Leclanché
or twelve Daniell cells in series ; you may find an extra cell neces
sary. (3 and 4) Depends entirely upon how much work you give
them to do ; to be a success this method of charging is really only
to be applied to cells being charged at a very low rate of current
over a long time, and further it is advisable to keep the acrumu
lator in as near a tully charged condition as possible ; that is
refill at once even if only a small amount has been discharged ,
and never run the accumulator right down. (5 ! You can use a
wood cell, but use pitch or marine glue for the coating inside. (6
and 7) Apply to the India-rubber Cutta-Percha ard Telegraph
Co., 106 , Cannon Street, London , E.C.
(12,852! Gas Engine Exhaust Valve Leakage. J. A.
(Ardrossan ) writes : My gas engine, which is a horizontal, tube
ignition , nominal h.-p., when working gives off a hissing sound
at the exhaust valve when the explosion takes place. I have had
the valve reground but it has not improved matters. I have
since been told that the valve spindle , being a little worn , is the
cause of the trouble. Kindly advise me as to the best remedy.
If the leak is noticeable on the explosion stroke it is evident
that the valve is not seating properly. A badly worn spindle or
bush would help this leak , of course. We advise you to fit a new
bush, or at least, have the hole for spindle trued up and then fit
a new valve spindle. When this is done grind in the valve to its
seat and make certain that it does seat properly. Try with red
lead . Mark the seat carefully all round with red -lead “ marking ,"
then drop the valve on to its seat lightly - not applying any pres
sure. Observe whether it has touched all round or not, and grind
in accordingly.
(12,856 ) Driving Dynamo as a Motor . W.E. D. (Southall)
writes : I have a small dynamo (10 volts 21 amps .) which is wound
so that it can be used as a motor. I have a 6 -volt accumulator,
and when I connect it to dynamo to drive latter as a motor, it
travels well for a minute or two, only it dwindles down to a stop ,
and will go off again after a rest-- the longer the rest the faster it
goes in starting. I want to use them to drive a boat. Is it possible
to get the accumulator to drive motor continuously for any
leng h of time ? If so, will you kindly instruct ? An ordi
nary dry battery or is. bichromate will drive motor quickly.
We do not altogether understand your query. The accumulator
does not seem to have sufficient capacity to drive your dynamo as
a motor. If it is of the pocket type, its rate of discharge should
only be about } amp.,whereas your dynamo is very likely drawing
at least 11 amps. from it, and this exhausts the cells , which re
cover to an extent at each pause . You should make a test of the
current required by the motor, and then obtain a suitable accumu
lator. Dry cells are not of much use for driving a motor of this
size ; you will soon run them down . Use bichromate pattern , with
chromic acid solution. You can obtain a comparatively heavy
discharge from a good dry cell for a short time. If this informa
tion does not help you , give further particulars of motor, and
explain more clearly your requirements .
[12,849] Windings for Lahmeyer Type Dynamo. W. M.
(Bradford) writes : Will you kindly oblige by stating what size and
quantity of wire I should put on field magnet and armature so
as the output will be sufficient for a small arc light (armature
21 diameter by 21 long ), drum type, eightslots deep by # wide ?
(2) Would it be better to wind armature in eight sections, or four ?
(3) Should like also to know of a suitable resistance, so as to allow
sufficient current to pass from dynamo for charging a 4 volt 2 amps.
accumulator.
( 1 and 2) Wind armature with No. 24 gauge d.9.c. copper wire.
Get on as much as possible - probably about 6 to 8 ozs. will be
ample ; wind fields with 2 lbs. No. 18 gauge d.c.c. copper wire on
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( 4 )Use a belt and pulleys, gearing the motor down about si « to one ;
cog-wheels will be two noisy . If there is a f -in . diameter pulley
on the motor, you will require a 3 -in . diameter pulley on the turn
table shaft. (5) Why not mount the 10- in. diameter turn - table
on the top of the present one ? (6) Yes, you will require a regu
lating resistance consisting of some coils of resistance wire and a
contact switch so as to cut out the resistance when more speed is
desired . See our sixpenny håndbook on " Small Electric Motors "
tor information on this point and on working and connections of
motor and battery.
12,519) Magnet to Lift 1 lb. M. C. P. (Peckham ) writes :
Can you give me an idea of how to make a magnet, or something
like that, which can have a handle fitted and capable of lifting a
weight of, say , ļ to 1 lb. to work on 100 to 120 continuous current
circuit ? I want it as small as possible, and I thought something
like a voltmeter system , so that pointer would move more accord
ing to quantity of current passing , starting from go volts up to 120 .
An electro -magnet to lift a weight of 1 to 1 lb. is a fairly sub
stantial thing;. The power ererted by a voltmeter coil is exceed
ingly small. If you will refer to THE MODEL ENGINEER for Septem
ber 22nd , 1904 (page 284), you will find a solenoid described and
illustrated. This may suit your purpose it connected to pull the
lever of your apparatus. For a voltage of 90 to 120 the wire
should be No. 30 gauge. We understand the current is not
alternating current, The solenoid described is not designed for
use with alternating current.
(12,667] Compound DynamoWindings, & c . A. H.D. (Neath )
writes : Would you kindly give me your help in the following mat
ters ? --( 1) What type of dynamo (of 750 watts capacity) would
be the smaller, require least wire , require least power to drive, and
be generally most efficient-- Manchester or Avery-Lahmeyer type,
(2) What would be the dimensions of the field-magnet, drum
armature, how many cogs to armature and what sizes ? how many
sections to commutator, and the amount and sizes of wire for
compound winding of the Avery type (750 watts ) ? A small sketch ,
with the different dimensions, would greatly oblige. (3 ) When
compound wound , the remaining lamps of a given number would
not brighten if half of the given number were cut off, would they ?
This is the object of compound winding, isn't it ? (4) I have just
become possessed of a small dynamo--shuttle armature,ten horse
shoe magnets, not wound, five on each side, compose the field
magnets. Each of the field-magnets, which are 7 ins. by 4 in. by
in ., and number ten in all, have a gap of 3 ins. between the two
extremities. (a ) What is the object of the field -magnets being
divided into ten parts ? I always thought the fewer the joints in
the magnetic field the better. (b)What size drum armature, the
number and size of cogs, and amount and size of wire to fit in
place of the present shuttle armature shoud I require ( tunnel size
21 by 4 7-16ths) ? (c) How should I be able to get at the output
of the machine ? (d) Would it improve it to wind the field-mag.
nets ? If so , what amount and size of wire would be required ?
With regard to winding the above armatures in two questions,
I have your Small Dynamos and Motors " ; also “ Avery's A BC
of Dynamo Design " to refer to. Very many thanks for all past
help, which was extremely useful.
( 1) There is practically nothing to choose between a welldesigned
dynamo of one type or the other. All dynamos are a compromise
in design . You should select the type which suits your fancy.
(2) Can you not calculate these dimensions from the instructions
in “ A B C of DynamoDesign " ? (3) In smallmachines, compound
winding is only partially self-regulating ; and in any size a dynamo
can only be compounded for one particular speed . If there is any
variation in speed , the effect of the series coils is changed. The
object of compound winding is generally to keep the volts at a
constant value, no matter what the load may be ; but dynamos
are sometimes over-compounded, that is, thé volts are made to
rise with increase of load , in order to compensate for the volts lost
in the mains as the load increases . The field-magnet should be
only moderately saturated. (a) Probably for convenience in con
struction . The longitudinal points do not make any difference
it is joints across the section of the magnet core which are detri
mental. (6 ) Drum armature should be of same diameter as the
shuttle armature. You can find some data to select number of
slots and gauge and amount of wire from the tables given in
" Small Dynamos and Motors." (c ) In such a design you can only
find the exact output by trial ; run at a speed of about 2,500 revo
Jutions per minute. (d) What are the field - cores made of ? If
wrought iron , then they should be wound ; but if they are steel
permanent magnets, which we suspect, then you will not obtain
any advantage by winding them with coils.
( 12,270 ) Testing for Leakage from Underground Cables.
J. A. (Seaton Delaval) writes : I wonld feel very much obliged if
you would kindly answer the following :-A pair ofmains are taken
from a dynamo (underground) to light some premises about half a
mile away. Themains are laid in wood troughs and filled in solid
with bitumen about 3 ft. below the surface. Suppose the mains
get a short circuit, or there is a breach of any kind in the wire, is it
possible to find out exactly where the break is without digging a
lot of the cable out ? Kindly explain how the tests aremade.
It is possible to locate such faults within a very short distance
of the place where they have occurred , and even to hit upon the
exact spot. To understand the methods used you should consult
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some book on electrical testing, such as " Handbook of Electrical
Testing," by Kemp, which is a standard work of reference ; or ,
" Electrical Testing for Telegraph Engineers," by J. Elton Young
The testing instruments used are a sensitive galvanometer ,
Wheatstone Bridge, and a battery of a few Leclanché cells, but you
will do well to enquire of some firm of instrument makers , telling
them exactly what you want to do, as testing instruments have
recently been designed which are more compact and more readily
used and understood than the classic forms of Wheatstone Bridges
and galvanometers ; it will mean an outlay of about £ 19 to £ 20 .
If you can get a thorough grasp of the methods by consulting the
books referred to above, you may be able to rig up a testing set by
reference to back numbers of The MODEL ENGINEER, as various
articles have appeared giving instructions on themaking of electrical
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DIAGRAMS FOR TESTING LEAKAGE IN MAINS.
testing instruments, especially our issue of January 22nd , 1903.
Roughly, the methods are as follows :- A short circuit between the
mainsmight be discovered by separating the mains at one end and
then measuring the resistance between the other ends. The fault
would be at the end of a loop formed by the lengths of cable up to
the ends connected to the testing instruments. By reference to a
table of cables you ascertain the resistance per yard ofyour mains
by comparing this with the measured resistance you can figure
out in yards the exact length of the loop ; half of this will give you
the exact spot where to dig for the fault. If the short circuit was
only partial, the measurement would have to be carried out on the
same principle as a test for a leak to earth . The accompanying
sketches will give you some idea of what you will have to do, but
there are various difficulties which appear in carrying out these
these methods, and which can only be overcome by experience
and knowledge of testing work , The localisation of a clean break
in one of the cables will be a difficult matter if the insulation re
mains perfect ; you will probably have to find it by trial and error ,
digging just in the centre of the run and finding in which direction
the break is by means of a galvanometer, and using the cables
themselves to testthrough, then digging in the centre of that portion
in which the break exists, and so on . It is possible to locate such a
break by a test, but you could not readily undertake it. The
resistance of Y , Fig . 2 should be less than that of the main . Re
sistance L = x1 + x + Y and x1 is the length of cable required ,
L -R
then I
2 if a and b are equal. L - Y1 + Y2 + xi +32
L - R
then x1 =
2 fa and b are equal. Messrs . Everett, Edgcumbe
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and Co., of Saffron Hill, London, E.C., or Messrs. R. W. Paul
and Co., of High Holborn, London , W.C., both makers of elec
trical instruments would be suitable firms to obtain particulars
of testing sets from , The battery must be arranged to suit
the resistance which is being measured, for a dead short circuit
low volts and plenty of current are required ; for leaks a higher
voltage and small current are required . The cells can be put in
series or parallel to effect these purposes.
(12,978) Dynamo for Lighting Lamps on Car. G. V. (Dart
ford) writés : I have thought of fitting a dynamo to a motor for
a friend ofmine to light two 15 C.-p. and one 8 C.-p. lamps. ( 1) How
many volts and amps. should it be ; would it be a success ?
( 2 ) Would it be cheaper than oil lamps ? (3) Could he charge
4 volt accumulators when lamps are not in use ? If so , how many
at a time ? Thedynamo will be run at various speeds.
( 1 ) Could be done, no doubt. Would require about 120 watts to
light up two 15 C.-P. and one 8 c.-p. lamps all at once . Use , say,
50-volt lamps. (2) Probably not. (3) Yes , any number up to
about nine or ten 4-volt cells - 1.6., 40 volts - when in series.
Dynamo will have to run at constant, or practically con
stant, speed if you r equire a steady light.
(12,982] Dynamo Wladings ; Books on Alternating
Current Macbinery. E. D. ( Yeovil) writes : Would you be kind
enough to answer me a few questions about dynamo sketch (not
reproduced) ? (1) Are proportions of metal right ? (2 ) Which
would be the best size wire to wind armature,which is 8 -slot drum ,
in eight sections ? Also size of wire for fields ? I want it shunt
wound. (3) How much would armature stampings and wire cost ?
( 4 ) What speed should it run ? (5 ) What will be the output ?
(6 ) Could you tell me of any book on alternating dynamos and
motors, and where same could be bought ?
( 1) Yes. ( 2) Armature : 151 ozs . No. 23 S.W.G. (3) Any of our
advertisers could quote you. (4 ) About 4,000 revolutions. (5 ) Ap
proximately , 130 watts. (6 ) We enclose our list of books, and can
recommend Perrin Maycock's “ The Alternating Current Circuit,"
55. 3d . post free. Alternating current motors and generators are
dealt with in most books on electric generators. See " Alternating
CurrentMachines," by Sheldon & Mason , 125. 4d . post free.
(12,989] Lamp or Cell Failure. J. M. (Paisley) writes : I
bought a lamp and accumulator for my bicycle. The accumulator
is a 4 -volt one, 3 ins. by 4 ins. by 15-16ths in ., burns five to six
houis, and takes four for charge current,capacity in amp. hours,
I'S . The globe is a 4 - volt 3 candle -power, 6 amp. ; and the party
in the shop where I purchased them told me the accumulator
would be able to light that globe. I charged the accumulator
from a 240 -volt circuit with two 235 16 -candle-power globes in
parallel and in series with the accumulator ; and after being fully
charged and connecting on the lamp, find that the lamp gives a
first-class light for about three minutes , after which it gradually
dies out altogether. Would you kindly give meyour opinion what
is the cause of this ?
Probably your lamp takes far too heavy a current and polarises
your cell very quickly. An efficient lamp would not do this. Does
the cell recover after a rest of, say, twenty minutes ? If so, the
above is most probably the cause of trouble. Try using a lower
C.-P. lamp.
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and steel sheets and rods in great variety. Model makers who
experience difficulty in getting their requirements in this direction
accurately and promptly filled will find this a convenience. We
may specially mention that to avoid the trouble many amateurs
have in trueing the ends of large boiler tubing, owing to the lack
of a sufficiently large chuck , the firm will now turn the ends of all
boiler tubes purchased from them , free of charge, while the cus
tomer waits. This castings listwill be sent post free on application ,
but we can also recommend a perusal of the firm's complete
catalogue, which may be had post free for 3d .
*Milling Steam Ports.
For some time past it has been the practice of the ModelManu
facturing Company, 53, Addison Road North , Notting Hill, W.,
to mill out the ports of their model steam engine cylinders, and as
they think that amateurs generally would like to avail themselves
of this excellent method of construction they are now supplying
sets of tools for this purpose. The price is is. each , or for a set of
three 28. 6d . They aremade 3-32nd, , and 3-16ths in . diameter,
and the samples sent show them to re excellent value for the
money . We have tried the cutters and find they work in a very,
satisfactory manner ; of course, they can be used for other jobs,
such as cutting keyways and slotting generally .
* New Steam Eogine Castlags.
To meet the demand for smaller sizes of his well-known high
speed engines, Mr. Stuart Turner is now putting a new 1-in . by 1-in .
engine on themarket. In general style the engine is the same as
the first of its class but, of course, is considerably cheaper and will
therefore find favour among a good many of our readers. The
quality of the castings, iron and gunmetal, is the sameas heretofore,
and the drawings are of the usual standard of excellence. The
cylinder is of soft iron , with the steam ports cast in, a circumstance
which will be appreciated by the builder. The finished sample we
have inspected is of the best class of manufacture, and is fitted
with a well-made gunmetal piston ring, one of which we, at the
moment of writing, have before us. In order to popularise this
set, Mr. Stuart Turner (address Shiplake, Henley-on- Thames), is
selling the set at 55. ed. post free, for fourteen days only from
the date of this issue, after which they will be priced at 8s. 6d .
Full particulars of these and other high speed engines and
model locomotives will be sent on receipt of a stamp, or a com
plete list of all Mr. Stuart Turner's specialities for 3d .
* The “ Gem ” Twist Drill Grinder.
As many amateurs find it no easy task to sharpen broken or
drilled twist drills by hand ,Messrs. Holmes & Co., of Albion Works,
Bradford , Yorks, in placing a bench grinder on the market at very
reasonable cost provide a readymeans of getting over the difficulty
of forming accurately shaped cutting edges to these drills. The
grinder, which can , of course, be used for ordinary work , it having
a threaded spindle on each side for fine and coarse wheels, should
also be found of great use in small engineers' shops and result in
the work being turned out more expeditiously, and at the same
time in a better manner, than without such an appliance . It is
fitted with proper adjustable fences, and can be recommended as
a very handy tool for any workshop .

New

Catalogues and Lists .

The News of the Trade.
( The Editor will be pleased to receive for review under this heading
samples and particulars of newunderstood
tools, apparatus, and materials
for amateur use. It must be
that these reviews are
free expressions of Editorial opinion , no payment of any kind
being required or accepted . The Editor reserves the right to
criticise or commend according to the merits of the goods sub
mitted , or to abstain from inserting a review in any case whers
the goods are not of sufficient interest to his readers.)
• Revietes distinguished by the asterisk have been based on actual
Editorial Inspection of the goods noticed.
Model Engine and Dynamo Castings and Materials.
We have received from Stevens' Model Dockyard, 22, Aldgate,
London, E., a new special list of castings and materials for model
engines and dynamos. Particulars are given of sets for making
horizontal engines , vertical engines , oscillating cylinder and direct
acting launch engines, locomotives (thirteen different sets), and
dynamos and motors . A noteworthy feature is that prices are not
only quoted for the castings, but also for complete sets of all
materials and sundries required to complete the models. We note
amongst the locomotive sets a scale L.S.W.R. locomotive and
tender, and a 4-scale S.E. & C.R. locomotive and tender. Materials
in sets for making a wide range of model boilers are listed, and also
a large number of separate model engine parts and details . One
point which amateurs will appreciate is that all turned parts have
chucking pieces cast on them . Everything in the list is in stock ,
and this firm have just fitted up a special department of their
premises for stocking brass and copper tubes, sheets and rods

Blliott & Horoby 18, James Street, Liverpool. - In reviewing ,
some time ago,Messrs. Elliott & Hornby's constructionalmechanical
toy, “ Mechanics made easy, " we dwelt on its educational
value in training the embryo engineer, and we are now pleased
to note that, owing to the great success of the invention, they are
now publishing a very interesting booklet describing, in English
and French , the various models which can be made with the
materials supplied . The new models include travelling and over
head cranes, luggage barrows, tipping wagons, and models of the
Tower and forth bridges, all of which are excellent representations
of the structures imitated .
The Edison & Swan Company, Ltd., Queen Street, E.C.,
send us two leaflets describing new switch plugs, and button
switches, and giving particulars of the various lists they publish .
J. H. Holmes & Co., Electrical Engineers, Newcastle-on
Tyne. We have received two excellently printed catalogues from
this firm , which should prove of use to our trade readers more
especially. They are well illustrated and contain in the one case
full particulars of the " Holmes -Page " quick break chopper -type
switches, and in the other, electrical recording instruments for
various volts and amperes, describing the mechanism and giving
hints on their use.
Ferranti, Limited , Hollinwood . - Wehave to hand catalogue
No. 7 from this firm , describing their Class B current transformers
for ammeters, power factor indicators,relays, and indicating watt.
meters.
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The Editor's

Page .

" INCE writing the note which appeared on this
SINpage last week with regard to the next
meeting of the Society of Model Engineers,
we have been informed that it has been found
necessary to alter the date of that meeting from
December 8th to December 12th . Will those who
wish to attend kindly bear this in mind ,
*
*
After a full consideration of the wishes of our
readers who intend competing for the Silver Medal
we offered for the best model locomotive built to
the design we published in January last, we have
decided to extend the time for receiving entries till
the last day of February , 1905. Full particulars
foi sending in the competing models will be
announced in due course ,

Decomber 1 , 1904 .

W.G.- A 4 -in , would do for about 50 to 60 yds.,
probably . Our handbook on this subject will be
published before long.
(
FILMS " (Navan ).- Cinematograph films may be
obtained from Mr. R. W. Paul, High Holboin ,
London , W.C., or Messrs. Hepworth & Co., Cecil
Court, Chạring Cross Road , London , W.C.
D. R , W. ( Torphins).-- Yes. Take the plates out
and examine them . Perhaps some need renew
ing . Test the acid also for specific gravity ,
See Queries and Replies in present issue
accumulators. Plates should be washed
in
acidulated water. If they are in a very bad
state you should apply to the makers and have
them seen to properly unless you are well up in
Electric Light
such matters. Our articles on
ing," which appeared in August 20th, 1903, and
subsequent issues, will give you full information
on wiring and the arrangements of the lights ,
etc.

Notices .

Another Model ENGINEER handbook is now
ready, the title being “ Model Steam Turbines :
The author is
How to Design and Make Them ."
Mr. H. H. Harrison , who will be known to many of
Our readers as an expert in the design of steam using
plant, and he has, in this book, gone thoroughly
into the principles underlying small turbine design ,
so that the intending builder can work out the
proportions of his turbine to suit the purpose for
which it is intended. Some of the best designs for
model turbines have been selected from the pages
of THE MODEL ENGINEER , and additional useful
notes on construction are given . The price of the
book is 6d ., or post free 7 d .
*
Asmany of our readers are probably on the point
of joining evening technical classes , if they have
not already done so , we think it worth while making
mention of the prospectus of the L.C.C. Paddington
Technical Institute , which we have just received .
There are some excellent courses arranged in
mechanical and electrical engineering, mathematics
and mechanics, drawing, and other subjects. Those
who reside in this district will find this Institute a
great advantage, esper ially as apprentices and
improvers under 21 years of age are admitted free,
while the inclusive fee for other students is only
IOS.
Answers to Correspondents .
J. L. (Walthamstow ).- A permanent magnet
electric motor is described and illustrated in our
handbook , “ Simple Electrical Working Models,"
7d . post free. We think you will see the con
struction of this kind of motor from a perusal of
this, but if not, let us know what your precise
difficulty is and we'll be pleased to assist you .
We have no other particulars of the motor you
refer to in hand .

The Editor invites correspondence and original contributions os
all amateur mechanical and electrical subjects. Matter intended
for publication should be clearly written on one side of the paper
only ,and should invariably bear the sender's name and address it
should be distinctly stated, when sending contributions, wbeibier
remuneration is expected or not ,and all MSS. should be accom
panied by a stamped addressed envelope for return in the event of
rejection . Readers desiring to see the Editor personally can only do
so by making an appointment in advance.
This journal will be sent post free to any address for 138. per
annum ,payable in advance. Remittances should bemade by Posta)
Order.
Advertisement ratesmay be had op application to the Advertise
ment Manager.
HOW TO ADDRESS LETTERS.
All correspondence relating to the literary portion of the paper,
and all new apparatus and price lists, & c. for review , to beaddressed
to THE EDITOR , " The Model Engineer " 26-29, Poppin's Court
Fleet Street, London , E.C.
All correspondence relatiog to advertisements and deposits to be
addressed to THE ADVERTISEMENT MANAGER, " The Model Engi
neer, 26-29. Poppin's Court, Fleet Street, London, E.C.
All subscriptions and correspondence relating to sales of the pape
and books to be addressed to Percival Marshall & Co., 20-30
Poppin's Court, Fleet Street, London , E.C.
Sole Agents for United States, Canada , and Mexico : Spon and
Chamberlain. 123. Liberty Street, New York, U.S.A., to wbom
all subscriptions from these countries should be addressed .
Contents .
[The asterisk (*) denotes that this subject is illustrated .]
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Electro -Motor .

By P. W.

A

SMALL ELECTRO -MOTOR .

'HE_above photograph is a ring type motor
TH I made some time ago in my spare time,
without the aid of many tools, the turning
and boring being done by a friend of mine, which
was a great help. I may say that I have received
a lot of good information and instruction from this
Journal while making it. The following are par
ticulars of the motor :
The magnets are cast iron , in the form of a ring ,
with poles at top and bottom , bored out for the
armature to 4 1-16th ins. ; the field coils are then
wound direct on to themagnets, after insulating with
tape and shellac , and then wound with 240 turns,

about 4 lbs. ( 2 lbs. on each coil) of No. 12 S.W.G.
double cotton -covered copper wire. The armature
is of the cogged drum pattern , 4 ins. diameter,
with 18 cogs, and is of the multipolar slot-wound
type, with cylindrical winding. The laminations
are of the best annealed Swedish charcoal iron , and
secured between two lock nuts at each end of the
shaft, the edges of which are well rounded to pre
vent abrasion . The slots in the laminations were
cleared of all burrs that might have caused damage
to the windings ; and then they were lined with a
special high grade “ flexible insulation ” before
winding. The shaft is a piece of carbon -toughened
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steel, turned down to 1 in . diameter , and it ins.
long . The bearings are a special mixture of gun
metal, with patent self-oilers, and are about three
or four times the length , in proportion to diameter ,
therefore allowing long bearing surface.
The commutator is 2 ins. diameter , and has 18
segments , built up of hard- drawn high conductivity
copper, insulated with ebonite , secured to shaft
by lock nuts. The shaft has two lock nuts at the
end to prevent side shake, the shaft being } in .
diameter all the length . The brush -rocker was cast
in gunmetal, filed up to shape , bushed with ebonite,
and the brush -holders were insulated with
ebonite washers, the brushes being copper gauze .
The pulley is 21 ins. in diameter , secured to shaft
by a countersunk screw . The motor is series
wound , 16 volts 13 amps., and the dimensions are :
Height, 8 ins. ; length , u ins. ; breadth , 8 ins. ;
weight, 36 lbs. There is a vulcanite terminal
board at the top of the machine, 4 ins. by 3 ins.
The motor runs well with about 12 pint bichromate
batteries, and I have had it running from a 200
volt direct current supply , with a resistance in
series with it , and had it driving a sewing machine.
The machine gives about one-eighth h.-p. The
magnets and wire are finished in black enamel, the
brass parts being lacquered .

in inodels . This resulted in an attendance of
several visitors. The show of models was a good
one, and practically all the evening was spent in
their inspection of work, though the opportunity
to push the claims of the society and the advan
tages to be obtained by joining it was well advo
cated by Mr. Addleshaw and others. The result
was partly seen at the second meeting on the 19th ,
when thirteen members (three of them new ) and
three visitors signed the attendance register.
The
principal business, the election of officers , having
been concluded, the new Drummond lathe, pur
chased by a member, was carefully inspected by all ,
and the owner complimented on having made so
good a choice. The lathe is, we believe, the first
sent into this district, and was found to be fully up
to Messrs . Drummond's specification , and adequate
for the class of work for which it is specially de
signed . Mr. T. E. Dann was elected president for
this year, and his first duty was to hand to Messrs.
Austin and Turnbull engraved silver pendants , won
by them for their designs of engine and boiler
respectively in the competition recently held.
Thos. BOYD , Hon . Sec., 128, Dilston Road , New
castle.

The Society of Model Engineers .

[Readers are invited to contribute short practical Hems for this
column, based on their own workshop experience. Accepted
contributions will be paid for on publication , a desired , accord .
ing to merit. All matter intended for this column should be
marked WORKSHOP on the cnvelope.)
Bench for Small Lathe with Simple Overhead
Gear.
By HERBERT G. RIDDLE .
The drawings accompanying this article depict a
strongly made bench for a small lathe provided
with a very simple but at the same time effective
overhead gear .
The bench needs little description,as the drawings

[RO rts of meetings should be sent to the offices of THE MODEL
ENGINEER without delay, and will be inserted in any par
ticular issue if received a clear nine days before its usual
date of publication .]
London .
DECEMBER MEETING . - ALTERATION OF DATE.
Owing to unavoidable circumstances, the Decem
ber meeting, previously announced for the 8th , has
been postponed to Monday, December 12th , and
will be held in the Concert Room (first floor) ,
Holborn Town Hall, instead of in the Lower Hall.
The lecture and practical demonstration on
“ Moulding and Casting,” by Mr. John O'Neill, will
be an extremely interesting and instructive paper,
and any reader who would like to be present will
kindly oblige by writing to the Secretary for a
card of admission . — HERBERT G. RIDDLE , 37,
Minard Road , Hither Green , S.E.

Ta

o

Provincial Societies .
Leeds. - On Tuesday evening, November 15th ,
this Society held its annual meeting, there being
fourteen members present.
The balance sheet
and the annual report were very satisfactory .
The officers for the ensuing year were elected as
follows :—Chairman , Mr. F. C. Speke ; Committee,
Messrs. Woodhead, Thackeray, Liddle , Lancaster,
and Harrington ; Librarian, Mr. Liddle ; Secretary ,
W. H. Broughton ; Treasurer, Dr. Wear. Several
members promised to give a paper on some subject
during the ensuing season . Mr. Woodhead brought
a nicely finished drilling stand which he had made
for the Society's workshop. Future meetings will
be held on November 29th , December 13th , and
January 3rd (1905 ).- W . H. BROUGHTON , Hon .
Sel ., 262, Carlton Terrace, York Road , Leeds..
Tyneside. — This society having decided to meet
twice monthly during the winter, commenced the
new arrangement on Saturday , November 5th ,
when the meeting was thrown open to all interested

Workshop Notes and Notions.
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FIG . 1. -SMALL LATHE BENCH ARRANGED FOR
OVERHEAD GEAR .
make the construction clear. The top board is of
1 }-in , stuff, and the under- framing 2 ins. by 2 ins.,
the whole being bolted and screwed together as
shown. By a study of the drawing it will be seen
that the four legs are carried to the upper side of
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the top board pieces, being taken out from each leg
to allow the top to bed firmly on to them . The
top of each standard is joined by a cross-piece which
is mortised into the legs and bolted thereto ; the
end elevation shows in the middle of this cross
piece and behind the overhead upright, the end
of another piece running under the centre of the
top board from one standard to the other , this
piece being fitted with a half dovetailed joint each
end and screwed to the transverse cross pieces.
This centre -piece adds materially to the strength
of the frame and forms a support for the top board
along its whole length , the board being screwed to
this centre piece and the two cross pieces as shown.
The two bars crossing one another at the back of
the frame are of iron strip i in , wide by f in . thick ,
and these should on no account be left out as they
ensure the rigidity of the structure. The bearings

FIG . 2 .
OVERHEAD PULLEYS .

FIG . 3 .
(Half full size . )

and bored a good running fit on the spindles to
prevent noise ; they are prevented from running off
the spindles by split pins but should be allowed
plenty of side play . Figs. 2 and 3 are half full
size. The horizontal bar should be at least 3 ft .
above the bench top, as, if made thisheight and the
pulleys have deep grooves, it will probably not be
necessary to incline the first pair of pulleys at an
angle to a vertical line to take the cord of the fly
wheel. The convenience of being able to turn the
horizontal bar round from its normal position
parallel with the lathe bed will be appreciated
when on a job which requires the top slide of the
rest to be drawn forward to its full extent, as the
pulleys can be so adjusted that the cord hangs
vertically over the cutter frame or drilling spindle
held in the rest. This overhead would not , of course ,
bemuch good for a long traverse parallel to the bed
but a traverse of 6 to 8 ins. can easily be made ;
thesecond pair ofpulleys should be fixed over a point
representing themiddle of the length of the traverse .
In conclusion , it may be stated that this overhead
is sufficiently strong to transmit the power required
to drive a circular saw through a 3-16ths in , cut in
copper, which metal, as most of your readers are
aware, has a most unpleasant knack of clogging saws
and creating friction .
A Ratchet Wrench .
A correspondent in the American Machinist gives
the following sketches and description of a ratchet
wrench . A shows a style of pawl and ratchet
much used : the fault with this is the tendency to
shear off the point of the pawl ; and also, the teeth
of the ratchet being sharp on the periphery , the
strain is carried by the bearings on either side rather
than by the teeth themselves. In our wrench , the
points of the teeth being flat, we get the bearing
1
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for the shaft (if such be used ) can conveniently be
placed on the lower stretchers, or if the flywheel
revolves on a stud (as in my case) the stud can be
screwed and bolted through the centre of the left
hand stretcher. The rear bottom longitudinal
stretcher forms a convenient support for the treadle ,
which can consist of a piece of board hinged thereto
by an ordinary butt hinge.
The overhead gear , as will be seen , is extremely
simple , and considering the large amount of work
which it can be made the means of carrying out,
amply repays the very small cost and trouble of
fitting it. It consists essentially ofan upright ( i in .
round iron gas barrel) passing through a hole in the
top ofbench into another piece of wood bolted across
the left -hand standard as shown in the end elevation .
The hole in the cross-piece is not drilled through ,
the piece left forming a stop for the upright. The
barrel should be a good sliding fit in the holes, but
it should be capable of being turned round in any
direction . The horizontal bar is of 1 in . by 4 in .
flat iron bar pivoted on a screw passing through a
slot cut in the end of the barrel. The tension is
obtained by a spring bolt passing easily through
a piece of 1 in . by 1 in . flat iron bar, screwed
to the underside of the bench top and fitted with
a wing nut so that the tension can be readily
adjusted . The pulleys are constructed as shown
in Figs. 2 and 3. Fig . 3 representing an ordinary
skylight pulley , the base being cut off at the dotted
lines and the centre wheel taken out. Two steel
spindles of 4- in . rod are then made and screwed
( 3-16ths Whitworth ), one into each hole , being
screwed in far enough to allow the flat iron bar to
pass between them easily . A hole is also drilled
through the base and fitted with a 1 -in . Whitworth
screw so that the pulleys can be adjusted at any
part of the bar. The pulleys should be about
3 ins. diameter and have a round groove, as shown ,
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... 24" over all
Machine steel
(cose hardened )

A

B

DETAILS OF A RATCHET WRENCH .

on the teeth themselves, thus not only getting the
strain immediately opposite the pawl, but by
crowding the ratchet into the inside of the circle
in the handle we make it practically impossible to
split the ratchet wheel, especially when we divide
the strain between two pawls. Also by locating
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An Adjustable Scribing
Block .
A correspondent ( E. H. C.)
in the American Machinist, gives
a description of a scribing block
designed and made by himself,
which has some novel features.
The two movable heads are
connected by a small screw and
spring, and each head can be
securely clamped to the pillar .
The reason for using two heads
is this .
With the ordinary
scriber, if either end of the
pointer is to be set to touch a
line or the face of an object, it
would be put ito the required
position approximately,and then
tapped with anything handy,
first in one direction and then in
the other, till the exact position
was reached . Now with this
scriber the lower head is first
clamped to the pillar in a likely
spot, and the pointer is approxi
mately set, the final setting
being accomplished by turning
the small knurled nutunder the
spring which presses the heads
apart. I rarely need to clamp
the upper head , as it is stiff
enough without this. As the
pillar is divided and marked in

sixteenths of an inch , a number of lines at known
distances apart up to about 1 in , may be scribed .
Of course, finer divisions could easily be substi
tuted .

tuntun

in this way we get a crushing instead of a shearing
strain on the pawls. The style B has also a ten
dency to shear off the pin , although both A and B
are well adapted to some purposes. We discovered
that men using a ratchet preferred turning it over
to manipulating a lever to reverse the pawls. The
lever was made only 24 ins. long, as it was easier
to carry about, and if a longer lever was wanted it
could be extended with a piece
of pipe.

FIG . 1. - AN
ADJUSTABLE
SCRIBING
BLOCK .

N

FIG . 2 .

3

10

FIG

3.
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DETAILS OF SCRIBING BLOCK ,

Fig. 2 clearly shows the
base. The part A is of cast
iron , surfaced both on the
bottom and on the side
against which the plate L
fits. It is bored out for the
part B , which is of mach
inery steel, driven in tight,
and bearing a fine thread at
its upper end . On it the
steel socket C is a sliding
fit ; it has a {-in . hole bored
across to hold the pillar. A
similar horizontal hole is
bored across B , but } in .
higher, and the lower side of
this hole is filed to a right
angle , as shown in the ele
The taper spring
vation .
bush D and knurled nut E
(the latter with a fine thread
inside) are arranged to clamp
the pillar when in a vertical
position . If C is raised | in .
and pillar passed horizontally
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through it, and nut E revolved on to C , the pillar
will be tightly clamped in a horizontal direction . A
pin enables the corresponding holes in C and B to be
got in line easily . Fig. 3 details the heads, which
are of springy brass , To mark the pillar it was
mounted in lathe centres and divisions were cut
with a sharp tool. As the leading screw was of
4 - in . pitch , a change wheel of 120 teeth was mounted
on it , and for each division on the pillar 15 teeth were
moved past a pointer clamped to the banjo plate .
Fig . 4 shows the scriber arranged to scribe lines
below its own base . In this case it is resting on
two parallel packings on the true surface H. With

H
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The Classification
Locomotive

of

Types .

.

By Chas. S. LAKE .
T is a very common practice nowadays for writers
IT when describing locomotives to indicate the
wheel arrangement employed — the principal
means of differentiation of the types — by a com
bination of numerals, such as 4-4-0 or 4-4-2,
or by type names such as Mogul," " Atlantic,"
& c. Among railway engineers are others familiar
with locomotive matters , these are readily under
stood , though when the type names are used owing
to their mulitplicity, even the expert is sometimes
confused ; but it is probable that many of the
readers of THE MODEL ENGINEER do not under
stand these modes of classification , and those who
do will perhaps appreciate a systematic and com
paratively thorough review of the subject.
These articles are, therefore, intended to cater
for the information of both divisions of readers
interested in locomotivematters ; though , owing to
space considerations, the various types will,
necessarily , receive very brief notice .
Three principal methods of locomotive type

A. – ORDINARY LOCOMOTIVE TYPES ( TENDER
ENGINES).
(Sign L indicates front of engine.)

FIG . 4

2-2-2
I Love
2-4-0
2 Loc22
0-4-2
3 L 220
0-6-0
4 L 202
5 L 200e 4-2-2
6 Lee
4-4-0
7 La
2-4-2
209 2-6-0
8 L
9 L 2000 0-8-0
10 L 2200 4-4-2
II LO200 4-6-0
12 La QQ002; 2-8-0

Six -whecl single.
Six -wheel four-coupled .
Front-coupled inixed traffic .
Six-coupled goods.
Bogie single .
Bogie four-coupled.*
4 -cpld. dbl.- ender Columbia.
“ Mogul" type.
Eight-coupled.
“ Atlantic " or " Chatanqua ”
Six -coupled bogie or ten
" Consolidation ."
( wheeler.

* " American " type, or " Eight-wheeler ."

FIG . 5 .
METHODS OF USING SCRIBING BLOCK ,
the other end of the wire a surface could be tested
for parallelism with H. The test in Fig . 5 is to
see whether the shaft S is parallel with a true sur
face K. This test is commonly needed when
supporting brackets are fitted for a shaft . Here
the plate L is in its lower position , and is tightened
against the base by the two screws. Of course
surfaces are equally well tested .
GERMAN RAILWAY HIGH -SPEED TRIALS : A Cor
RECTION . -A correspondent draws attention to an
error which has occurred in translating kilometres
to English miles in the description given of the
High -speed Trials with Electric Locomotives in
Germany . On page 436 , line 27 of ri t -hand
column , should read " nearly 129 miles,” and on
page 459, Fig . 24, should read “ nearly 122 miles per
hour ,

classification are now in use in the leading countries
of the world ..
( 1) The Type -name System . — The United States
is the homeof the nick -name, and therefore it is not
surprising that in that country almost every loco
motive type has its well-understood designation .
It does not matter whether the word selected has
any indicative value ; in fact , in most cases it is)
absolutely, meaningless, as for example, " Mogul.”
Prairie ," " Mikado," & c., but the desired purpose
is served , and as no other country has ever
attempted a similar method of classification , several
of the American terms (“ Atlantic,
Mogul,”
“ Consolidation , ” & c .), are now well understood
and used almost universally . An explanation of
these type-names is probably to be found , in many
instances, at least, in the general use of code words
for telegraphic cabling purposes.
( 2 ) The Axle System .-- This system is employed
principally in Geri
It consists in the use of
à fraction to indicate the locomotive type, the
denominator consisting of the totalnumber of axles,
and the numerator being the number of coupled
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axles. For example , a 3-5 engine is one having
five axles, three of which are coupled . This, how
ever , is very unsatisfactory , for it tells nothing of
the actual wheel arrangement, and a 3-5 fraction
would be equally correct for engines having a
leading bogie and six -coupled wheels, having leading
and trailing carrying axles and six -coupled wheels
between , or having the six - coupled wheels in
front.
( 3 ) The Numeral System . - This method was first
introduced , we believe , in the United States , but
it is far and away the best and most satisfactory
B.- ORDINARY LOCOMOTIVE TYPES ( TANK
ENGINES ).

2-4-0
II a 20
2 L Que
0-4-2
3 L 20
0-6-0
4 L gala
4-4-0
0-4-4
5 L Q000
2-4-2
000
6 L
2-6-0
i L200
0-6-2
S L 0000
0-8-0
9 L 2009
10 Locos 4-4-2
11 I, 20090 0-6-4
12 L 200000-8-2
13 LaQ000 2–6–2
14 L Q9000 4-4-4
15 L ao 02 4-6-0

Six -wheel four-coupled .
Front-coupled .
Six -coupled .
Leading bogie four-coupled .
Front-coupled trailing bogie .
Double -ender.
“ Mogul.”
Six -coupled radial.
Eight-coupled .
“ Atlantic ” or ten -wheeler .
Six-coupled trailing bogie .
Eight-coupled radial.
Six - coupled double -ender.
Double bogie .
Bogie six -coupled.

yet suggested , and its use is now becoming inter
national and universal, superseding both the
previously mentioned systems.
For the purposes of this classification an engine
is considered as having three sets of wheels (1 )
leading uncoupled wheels, (2 ) driving and coupled
wheels, and ( 3 ) trailing uncoupled wheels.
For example , an “ Atlantic " engine, to use one
of the best known types whose type-name is
generally understood , is a 4-4-2 engine, for it
has a leading bogie (4 -wheels), four coupled wheels ,
and a pair of trailing carrying wheels. If one of
these sets of wheels is absent, a cipher is used in
place of a numeral so that a four-coupled leading
bogie express engine is a 4--4-0 engine, there
being no trailing carrying wheels ; a four -wheel
front- coupled tank engine with a trailing bogie is
a 0–4–4 engine, and a six -coupled goods engine
with no wheels besides the coupled wheels is a
04-6-0 engine. This system also allows of the
classification of unusual types, as for instance,
thuse in which there are two sets of coupled wheels
(0-4-4--0 , & c.), and engines with uncoupled
driving wheels , such as the Webb three-cylinder
compounds on the London and North -Western Rail
way which would be indicated by 2—2—2-0 or
2--2-2-2 for the “ Teutonic ” and “ Greater
Britain ” classes, respectively.
A few writers have rather spoilt the system by
running the figures together and leaving out the
dashes between them , so that 2–6–0 becomes
260. This , we think, renders the classification
meaningless, and is to be deprecated .
By adding letters such as I and O to indicate
inside or outside cylinders, and C to indicate com
pound (2C, 3C , and 4C would ) similarly show
whether two-cylinder, three- cylinder, or four
cylinder compound) the classification can be ren
dered still more informatory , but it seems hardly
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necessary to unduly complicate a formula as when
further information is required the particulars are
best given in the accompanying text.
It will now be fitting to describe briefly the
various locomotive types in use , and to aid descrip
tion , and to further explain the numeral system ,
the accompanying tables have been prepared
setting forth , diagrammatically , the wheel arrange
ments, the numeral classification , and the type
name or word description generally employed
ORDINARY LOCOMOTIVE TYPES.
A. TENDER ENGINES. — The days of the four
wheeled tender engine have long since passed away ,
though in America ( for switching engines) and on
light railways scattered representatives can even
to-day be found ; and it is not thought necessary
to include such types.
(1 ) Six -wheeled Single Driving Engine. — These
engines were at one time very common on British
railways, but nowadays, though hundreds are still
in use, they are reckoned as old aud out-of-date,
notwithstanding the good work still done by many
of them . Such engines were never very common
on the Continent, and it is doubtful if any still
exist there . In America the few engines of this
type have long since gone to the " scrap -heap .”
( 2) Six-wheeled Four- coupled or Mixed Traffic.
This type has always been very common, and there
are numerous engines now in use which bear quite
recent date. On most railways these engines are
employed for second -rate express work , on main
line stopping trains, and for fast goods traffic .
On a few lines, the North -Western , and Great
Eastern Railways for example, such engines are
extensively employed on the lighter express trains.
In most cases, modern 2-4-0 engines have com
paratively small wheels and are specially intended
for mixed -traffic purposes. The 3-cylinder com
pounds of the London & North -Western Railway
C , -- SPECIAL LOCOMOTIVE TYPES.
IL وهوه
2-6-2 “ Prairie " type.
2 I.
4-6-2 " Pacific " or " St. Paul."
20
3 L 00
4-8-0 Twelve-wheel.
4 L
2-8-2 Mikado ” or “ Calumet."
5 L
2-10-0 “ Decapod ."
6 L
2-10-2 Santa Fé."
 وG
7 L
4-10-2 “ Mastodon .”
OOL
8 L
0-10-0 Ten -coupled .
9 L
0020000 4-8-2 Dubs type.
10 L
00000000 4-10-2 “ Reid " type.
IL L
2-4-4 " MogulForney."
 ܘGoo
12 L
20 000 20 4-6-4 Six -coupled double bogie ,
13 L
2-6-4 Six -coupled double -ender .
202.9
14 L
2-6-6 Six -coupled double -ender .
15 L
2-8-2 8 -coupled double - ender,or
16 L
0-4-4-0 ) # ["6 Consolidation " tanks
22
@
17 L ao
Mallet," “ Meyer,"
2-4-4-0
18 L
0-6-6-0 and " Fairlie " types .
19 L
o 2-6-6-2
ovo
20 L
20 200 0-4-6-1 Hagans , Engerth , etc.
21 L
00 0000 0-4-4-4-0 " Shay, " * Heisler
[types.

having uncoupled driving wheels, should be classi
fied as 2-2-2-0 type .
( 3) Front- coupled Mixed Traffic. - On several
railways (L.S.W.R., G.N.R., L.B. & S.C.R., & c. ),
engines with this wheel arrangement are employed
for mixed -traffic purposes, though the type is
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rapidly disappearing. On the London, Brighton
and South Coast Railway the “ Gladstone 1 ) class
>)
engines,
should be really classed as
Express
though they are not often used in thiswork nowadays.
(4 ) Six - coupled Goods. — This type is the com
monest of all. It is the generalordinary goods type
for this country and in many Continental countries .
(5 ) Bogie Single. — This is the bogie improvement
of No, I. All recent single engines in this country
are of this type, generally with inside cylinders .
The type is almost unknown on the Continent, and
the only 4—2—2 engines in America (Philadelphia
and Reading Railroad ) have been converted re
cently to 4–4–0 engines. No other country
considers the type as a serviceable one, but here
very good work is still done by such engines , and a
few of them are of very recent design .
(6 ) Four-coupled Bogie. - This type corresponds
with the 2–4–0 type, and nearly all modern express engines — unless they are of special types—
have this wheel arrangement. Very few of these
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( 9 ) Eight-coupled . — This type is used for heavy
coal and mineral traffic. It is an old one on Con
tinental Railways, and before the general intro
duction of a leading bogie or pony truck in America
it was a very common one there, though the use of
such engines is reckoned as a sign of " up -to -date
ness among British Locomotive Superintendents.
( 10 ) “ Atlantic
Type. — This type is reckoned
as the express type of to -day. It owes its inception
to the need for very powerful engines for working
the fastest trains in the world — those between
Philadelphia and Atlantic City - and as a conse
quence of the use of a very large boiler it was found
necessary to add a trailing pair of carrying wheels
and to put all the coupled wheels in front of the
firebox . The type soon found favour in the United
States, for it has advantages in the way of increased
steadiness and that the firebox dimensions are quite
unrestricted by coupled wheels , and it has now
taken its place among the principal types of the
Continent and of this country. The type is some

27222

Fig . 1. - A GROUP OF SMALL GASWORKS' LOCOMOTIVES .
engines are now buiit in the United
States, where
(
the type is referred to as the Eight-wheeled " or
American
type, and on the Continent it is
rapidly losing ground .
(7 ) Four-coupled Double -Ender or “ Columbia '
Type. — Belgium is the home of this type, with the
Paris , Lyons and Mediterranean Railway in France
as a good second , for on the Belgian State Railway
and on the P.L.M. such engines have been used for
very many years . The only British representatives
of the type are the “ Greater Britain
and “ John
Hick " classes of three- cylinder compounds on the
London & North -Western Railway , but as these
have uncoupled driving wheels the type numeral
should be 2-2-2-2, instead of 2-4-2. A very
few engines have been built in America of the
2—4—2 type, and these are named after the
Columbia, an engine exhibited at Chicago in
1893. No new engines of this type have been built
for many years, nor are any likely to be built.
(8 ) “ Mogul ” Type. — This wheel arrangement is
universally known as the “ Mogul ” type, why, no
one knows. It is the commonest goods type in
America and the Colonies, and is extensively to be
found on the Continent. In this country , except
for a few classes which occur in history, the only
“ Mogul ” locomotives are the recent goods engines
of the Great Western Railway, and the American
engines purchased a few years ago by the Midland ,
Great Northern , and Great Central Railways,

times known as the “ Chatanqua ” type in the case
of recent American engines, though
Atlantic " is
the best known description , and one which is not
likely to be superseded. The Great Northern and
the Lancashire & Yorkshire Railways were the
pioneers of the type here, but “ Atlantic " engines
arenow to be found also on the North Eastern ,Great
Western , and Great Central Railways.
( To be continued. )

The

Latest

in

Engineering.

Small Locomotives for a Gasworks.- In the
matter of transportation the small locomotives
illustrated in the accompanying engravings , which
appeared recently in The Engineer, will be of
interest to our readers. They represent a batch of
six which were built by Messrs. A. Barclay, Sons
& Co., Ltd., Kilmarnock , N , B . , for the Provan Gas
works. These engines are of a neat design , having
four wheels coupled and side tanks. The cylinders
are 7 ins. diameter by 10 -in . stroke. The boilers
are of Siemens-Martin mild steel plates, and are
2 ft. If ins. diameter by 8 ft. 6 ins. long over all.
The plates are j in , thick . The internal firebox is
of best selected copper, i ft . 9 } ins. long by i ft .
7 ins, broad by 2 ft. 4 ins. deep. It is stayed with
Í in , diameter copper stays. There are seventy
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three it - in . outside diameter solid drawn trass
tubes. The tanks are on the side of engine and
have a capacity of 35 gallons. There is a heating
surface in the tubes of 122 sq. ft., which , combined
with the heating surface in the firebox of 187 sq .
ft., gives a total heating surface of 1404 sq . ft., and
the grate area is 2.8 sq . ft. The wheel centres are
of cast-iron , 2 ft. diameter on tread, fitted with tires
3 ft . broad by 14 ins. thick . The link motion is of
the Stephenson type, and is easily accessible . The
firebox is fitted with patented firebars , which are
so arranged that the fire can be dropped by means

work . The engine was put into service regular on
February 2nd last, and has since been principally
employed in running express trains between Pad
dington , Swindon , Bristol, Exeter and Plymouth ,
the total mileage to October 8th being 29,555.
It
is more powerful than the “ City ” class , and up to
the present the best performance was on June 20th
last, when “ La France ” worked a special mail
train , consisting of twelve 8 -wheelers, from Exeter
to London in 198_minutes, including a stop of
eight minutes at Bristol. On this occasion the
engine took the train from Exeter to the top of

.
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FIG . 2.- ELEVATION AND SECTIONAL PLAN OF SMALL GASWORKS LOCOMOTIVES.
of a tramp lever worked from the platform . The
engines have a total height of 5 ft. q ins., and total
breadth of 4 ft. 5 } ins. Locomotives of this size
have often been used in colleries, but we believe
that these are the first in which elegance in appear.
ance has been considered . These are really , it will
be seen , very handsome little engines.

New French Engines for the G.W.R. - It will
probably be interesting to our readers to have a
few particulars of the service which the " Atlantic "
type locomotive No. 102, “ La France," has per
formed for the G.W.R. company since it started

Wellington Bank, a distance of 20 miles, in 22
minutes. “ La France ” has done really good work
all round , and , with a view of further testing the
capabilities of this type of engine, the directors have
recently placed an order with the Société Alascienne
de Constructions Mécaniques for two more , similar
to “ La France,” but considerably more powerful,
being of practically the same dimensions as the
Paris -Orleans engines illustrated in our issue of
December ist . It is hoped that these engines will
be ready for the heavy summer traffic next year,
and their performances will doubtless be looked for
with great interest.
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Governing
of
Turbines .

Steam

Ot

he

By H. H. HARRISON .
HE regulation of a steam turbine, to keep its
T
speed constant and to enable it to meet
variations of load, is effected in a variety of
ways, the method employed depending upon the
type of turbine under consideration .
Considering the De Laval machine first, it is

Live steam
Exhaust
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Turbines of the Curtis, Zoelly and Rateau type
are also governed on the “ partial admission
system - i.e., the nozzles are shut off in succession .
In the case of the Parsons turbine, admission
takes place all round the guide vanes, and hence
there are only two methods of governing open , viz.,
throttling or admitting the steam in gusts ; and the
latter is the one adopted. Referring to Fig . 2 ,
steam is admitted to the turbine by means of a
double-beat valve. The valve spindle terminates
in a spring loaded piston, as in the previous example,
and the valve is lifted off its seat against the pres
sure of the spring by means of live steam admitted
to the underside of the piston . A small valve, seen
to the right of the piston , oscillates up and down
alternately , allowing the live steam to exhaust
(thus closing the main steam valve) and closing the
exhaust passage whereby the main valve is opened .
The main valve is thus opened and shut by the mere
oscillation of the small relay valve, as it is called.
The oscillation is accomplished by some form of
cam motion driven off the turbine shaft . Govern
ing is secured by varying the time during which
the main steam valve is kept open . Taking the
extreme case of low or no load , the live steam which
lifts the valve must be almost continuously ex

Nozzle
Steam
space

FIG . I.

FIG . 2 .

С

RV.

X

bor

evident that merely throttling the steam is not
an efficientmethod of reducing the power developed ,
and a number ofnozzles are provided which can be
opened or shut by hand as the load varies.
A 200 h.-p. turbine of this type might have as
many as eight nozzles, all controlled by separate
valves moved by hand. To keep the speed down,
the governor acts directly on the steam admission
valve in the supply pipe, and in the event of the
turbine running away the governor breaks the
vacuum in the exhaust pipe. This last proceding ,
as will be understood, exerts a powerful braking
effect, owing to the increased density of themedium
in which the wheel is running .
The desirability of making the governing auto
matic over a wide range, from full load downwards,
must be evident, and automatic action is secured
by the arrangement shown in Fig. I. The nozzle is
closed by a valve, at the other end of which is fixed
a spring loaded piston . If the load is reduced ,
the governor throttles the steam to a slight extent,
and the spring overcomes the steam pressure acting
on the face of the piston , shutting off the nozzle .
A number of the nozzles might be provided with
this automatic arrangement, and by suitably ad
justing the springs the nozzles would be closed in
succession as the load is taken off the machine.

hausted , and this condition will be secured if, whilst
keeping the relay valve oscillating, the bell crank
is rotated in a clockwise direction . As a result of
this the valve during its oscillations only closes
the exhaust passage, while at the extreme end of it's
downward stroke ; or, if it is lifted high enough ,
may not close it at all. In the case of full load,

FIG . 3.

exactly the reverse is required , the period of exhaust
is reduced , of admission increased .
Fig . 3 illustrates the system of levers employed,
and their connection to the governor. The relay

valve R V is connected by a link to a lever , which
turns on the fixed point A. A second lever, pivoted
round the point B , is oscillated by means of the
roller Y and cam X , and communicates motion to
RV by means of the links and levers, one of the
levers being pivoted on the governor sleeve at
C. If the speed rises , due to load coming off, the
relay valve has its plane of oscillation raised , and
the time during which steam is admitted to the
turbine is decreased, as previously explained . If
the load is increased , the sleeve Ċ falls, lowering
the plane of oscillation of the relay valve, and the
time of admission is increased .

A

RV

B

FIG . 4. - GOVERNING OF STEAM TURBINES.
The advantages of this governor gear are : that
all parts are continually in motion , and conse
quently prompt in action when governing power
requires to be brought into play ; and they are
extremely light, with the result that the governor
is not overworked .
An elegantmodification of this gear is that shown
in Fig . 4 , which has been devised by one of the
Continental licencees. The stalk of the governor
is provided with a cone (C ), which is mounted
eccentrically , the rotation of C acting on the bell
crank B through the roller arm , oscillates the bell
crank A. The plane of oscillation of R V is raised
or lowered as Crises or falls, the drawing making
this quite clear.

A
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Combined Shocking and
Sparking Coil.

Coqwheel to which
shöft pointer is fixed
Screw Por pivot
and connecnon

Cogwheel
fastened to
requlaling handle

Regulating handled

M

By JAMES DAVY .
CHE enclosed photographs and diagram are
taken from a coil I made a short time ago ,
THE
and , thinking it might be of some interest
to your readers , I send this short description ofhow
it is made. The core of coil is į in . in diameter ,
8 ins. long, and consists of a bundle of 20 gauge
iron wire bound tightly with thin iron binding
wire from end to end . This was insulated with
two layers of cotton tape and the primary wire
wound on , consisting of three layers of 16 gauge
S.C.C. wire, the ends being brought out for con
nection . Over this I put two layers of tape and
then immersed the whole in melted paraffin wax
till it penetrated to all parts. The secondary
bobbin was now made, and is a paper tube with
3- in . wooden flanges and is 7 ins. long, which allows
the primary to protrude } in . at each end . This
bobbin was wound in two separate windings , and
1 lb. of 36 D.C.C. was the amount put on altogether.
The method of winding was as follows : The starting

end of wire was threaded through flange and one
end of bobbin from inside and wound on till half
of the wire was on ; a sheet of paraffined waxed
paper being put between every two layers to
insulate it and stop hollows from appearing in
coil. The finishing end of this winding was brought
out through the other flange for connection . This
winding was designed for medical or shocking
purposes only .
For the second winding the starting end was
joined to the finishing end of the other and the
winding continued till the whole of the wire was
on, the windings being divided by two thicknesses
three
This left me with
of paper .
wires from secondary for connection to
terminals , the double wire being brought
to the middle terminal on box , whilst
the starting and finishing ends of the
whole of the wire were brought to the
two outsideterminals. The whole of the
wire on coil being used for sparks. The
baseboard measures 14 x 6 ins., and is
fastened on a box - like frame 2 ins .
high, designed to hold condenser. The
coil is fastened to this baseboard at one
end and covered over by a box which
holds the resistance frame and clock .
This leaves a space at the other end of
baseboard for contact-breaker and a
1 -pint bichromate battery, which is held in place
by the lid of the outer containing box .
The resistance frame or regulator is made from
a board about 9 ins. long and about 5 ins. broad ,

Connecting wire
FIG . 1. - DIAGRAM OF RESISTANCE BOARD .
to which two strips of wood are screwed to carry
helical resistance springs which consist of different
gauges of iron wire. the ends being brought to
terminals or rather contact studs in middle of board .
Over these studs the regulating handle is moved,
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cutting the resistance out of primary circuit, step
by step, till the current has a free course through
primary. Soldered to this regulating handle on
the pivoted end is a toothed clock wheel which
works a smaller wheel fastened to shaft of pointer
on clock . The clock is a simple affair, being made
from an old alarm and has a shaft running through
from back to front, the pointer being fixed upon the
front end and the small toothed wheel at the other.
The arc is described by moving handle from end to
end , turning pointer round once. There are fifteen
contact studs on the board , and the same number
of resistance springs ; these make the regulating of
coil very steady, although the contact-breaker has
to be set very keen before it will work . The one on
this coil has a 24-in . spring, and is very delicate

539

terminals between which I can get a 7 -in . spark
with the 1-pint bichromate cell as shown. The
condenser is too small for this coil to get the full
amount of spark the quantity of wire should give,
there being a bright flashing spark at contact.
breaker when all resistance is cut out, there being
only twenty sheets of tinfoil, 6 by 3 ins. contained
in it. As I keep the condenser in circuit when
using coil for medical or shocking purposes a
larger might prove harmful to those receiving the
shocks, therefore, I have never gone in for one
bigger ; the length of spark mentioned proving
ample for all I need it for.
In the photograph of coil in box complete , the
handles are shown connected for medical or shock
ing purposes and is very powerful indeed . I have

W
I
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FIG . 2. - GENERAL ARRANGEMENT OF COMBINED SHOCKING AND SPARKING COIL APPARATUS.
indeed . A hole is cut in outer containing box to
allow of setting. The whole finished coil and
bottle was now put in outer containing box , and
slots were cut out of lids to allow of clock , bottle ,
and regulating handle coming through . When
finished first, the coil had a nice though massive
looking appearance, the boxes and nearly all the
wood work being made from common pine free
from knots, stained and polished mahogany colour.
Having been in constant use since it was made, it
has now lost a lot of its good appearance, having
been pulled off the table several times and sundry
odd corners knocked off, which did not improve its
look by any means, although it still works as well
as it did when new .
In the photograph of coil out of box , the handles
are shown connected to the two outside or sparking

had as many astwenty persons atonce linking hands
and have( had some power to spare when they have
stop," though the shock can be regu
shouted
lated for a child to stand . When using coil for any
one person , I generally use a zinc plate in con
junction with handles , and as this method may be
new to some of your readers, I will give it here.
Instead of fixing handles to each terminal they are
both connected to one and a wire leading from
zinc or other metal plate is brought to the other
terminal. A person standing on this plate and
grasping the handles will receive the current all
through the body providing they are not insulated
from the plate when on it , as there must be a certain
amount of damp in their footgear before any
current can pass at all. It will be obvious that if
one handle is held and only one foot be put on plate,
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the current will pass just the same, providing the
above conditions are good. The coil here described
being so powerful and having condenser in circuit,
has great penetrative power , and I have known it
to act well where an ordinary shocking coil has
utterly failed to pass any current in the above
manner . In conclusion , I may say the name plate
was one I stamped out on one of those penny- slot
machines , its usual place being on top of box near

Dr.

Barton's

Airship .

OME short time back we were privileged to be

met

construction of the huge airship by Dr. A.
Barton , at the Airship Shed , in the grounds of the
Alexandra Palace. The machine, as most of our
readers will remember, is of the “ lighter than air "
type, depending for vertical
support upon a very large
cylindrical balloon .
is con
The framework
structed of bamboo , which
ins.
varies in size from
to 51 ins. in diameter , the
total weight of the whole
structure being about 14,000
lbs. The balloon is 43 ft. in
diameter and 176 ft . long.
its cubical capacity being
235.000 ft. When filled with
hydrogen its lifting power
is approximately 16,450 lbs.
A smaller balloon , inflated
with air , is placed inside the
one containing the gas to
compensate for variations of
temperature or loss of gas.
The carriage is attached to
the gas-bag by about eighty
steel wire cables.
The deck
is made of latticed wood , and
a light bamboo framework ,
filled in with wire netting,
encloses it on all sides. The
bamboo members forming
the frame are lashed together
with cord at the joints . The
keel is 120 ft, long , the deck
123 ft . long, and the upper
frame 127 ft. long.
Fig . 3.—MR. JAMES Davy's COIL , AND BATTERY ENCLOSED .
There are four propellers,
clock , but it was brought down to side to fill up
two at each end of the ship, which are built
when the photograph was taken .
up of three two -bladed propellors, the blades
lying behind one another .
The bearings for

MR. R. J. BILLINTON . — The death occurred on
November 7th at Brighton of Mr. R. J. Billinton ,
M.Inst.C.E., Locomotive, Carriage and Wagon
Superintendent of the London , Brighton & South
Coast Railway. Mr Billinton had held this position
for fourteen and a half years , having succeeded the
late Mr. William Stroudley in February, 1890. He
introduced several classes of locomotives on the
Brighton line during his tenure of office, both for
passenger and goods train service, all ofwhich have
proved successful in working. Prior to Mr.
Billinton's superintendency the locomotives of the
Brighton Railway were noteworthy for many
reasons, principal among them being that none
were provided with bogies.
The whole of the
passenger locomotives of Mr. Billinton's design are,
however, fitted with bogies, with the exception
of the six -coupled radial suburban tank engines of
the 165 and 463 classes . Mr. Billinton's connection
with the L.B. & S.C.R. was not confined to the
fourteen years during which he was locomotive
superintendent at Brighton. He held the position
of chief draughtsman there for some time before
he went to the Midland Railway Derby Works.

FIG . 2. - SECTION
THROUGH DRIVING
MECHANISM .

Fig . 3.-SECTION
THROUGH SHIP BETWEEN
the MOTORS,
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the propeller shafts are mounted on four steel
tubes ( A ), which pass right across the ship and
are held together at each end by aluminium cast
ings, which are braced by tie rods ; indeed , the
whole structure is an elaborate system of cross
bracing, bamboo rods corded together at the
joints and steel wires forming the chief materials
used. Two 50 h.-p. motors of the latest Buchet
type are fitted , the motors being bolted down to
strong aluminium castings, which are clipped to the
large bamboo members, a pair of these castings
being used for each motor. " The motors are fixed
with their crankshafts lying parallel with the keel,
and they are provided with large friction clutches ,
the power being transmitted through gearing, by
belts to the propeller shafts. The engines run at

a horizontal plane is to be effected by the large
rudder at the stern . A telegraph system of com
munication is to be equipped between the chief
aeronaut's deck and those in charge of the motors

After
Tank

Forehead
rank

-Rotary pump
Fig . 4. — THE BALANCING TANKS.
and the aeroplanes, the ship carrying a full com
plement of five men in all.
The aeroplanes by which it is intended to raise
or lower the ship in the air, are mounted between

FIG . 1. – A VIEW OF THE Bows WITH DR. BARTON STANDING ON THE DECK.;

a normal speed of 1,600 revolutions per minute, the
ratio of gearing to the propellers being 8 to 1.
Each of the motors is to be under the control of
a separate man, and each bank of aeroplanes will
also be independently operated. The speed of the
propellers can be varied by regulating that of the
engine in the usual way, and it is hoped that by
adjusting the aeroplanes all such mancuvres as are
required for varying the altitude, can be carried
out. The balloon proper is intended to have just
sufficient lifting power to counterbalance the weight
of the ship , and the engines are therefore relied
upon both for propelling it in the direction of travel
and for lifting it to the desired height. Steering in

che deck line and the top of the frame. There are
to be no less than thirty of these in all, arranged in
three banks of ten . Each set of ten are so mounted
that they normally lie in a horizontal plane, but
they can simultaneously be turned to an angle as
in á Venetian blind , for which purpose the aero
planes are pivoted to the frame, some at the for
ward edges and some in the middle. Each aero
plane is 15 ft. long by 3 ft. across, giving a surface
of 45 sq. ft., or a total of 1,350 sq. ft. in all.
To preserve the horizontal balance of the airship
a very novel plan had been adopted. Two 50-gallon
tanks of water (half filled only ), one " aft " and the
other “ forward,” are connected to a semi-rotary
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hand pump placed amidships, and should the ship
be tipping one way or the other the pump will be
worked by the man in charge in such a way that
the water is transferred from the tank at the lower
end to the higher one, which will alter the stability
of the ship and, it is thought, quickly bring the
vessel to the horizontal position again
We were enabled at our visit to the Airship
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the gas generating plant, we understand that the
We
ship is practically ready for its trial trip .
wish him every success in his bold venture.
VACUUM CLEANING ON RAILWAYS. - English rail
ways have long since found great benefit from
cleaning their carriages by vacuum , on account of
the expedition obtainable over the old - fashioned

' Fig . 5.- THE MODEL OF DR. BARTON'S AIRSHIP,

Fig . 6. — THE MODEL OF DR. BARTON'S AIRSHIP ; View of STERN , SHOWING PROPELLERS,
AEROPLANES, AND RUDDER .

Shed at the Alexandra Palace to view and photo
graph the very good model of the machine, made
during the earlier stages of its construction by
The
Master Dudley Barton and Mr. F. Painter.
model is made to a scale of 4 -in . to the foot, and
gives an excellent idea of the structure and of the
disposition of the engines , propellers, aeroplanes
and steering apparatus .
Although some delay has been occasioned by the
accident to Dr. Barton , due to an explosion near

method of sweeping and beating the cushions ; and
the German State Railways have already in work
ing order one such installation , which is giving very
good results, and which will te largely extended In
that country. A house has been erected at the side
of the line where hitherto carriage cleaning has been
carried on . In this house is installed one of the
largest-sized vacuum pumps and filters made under
Booth's Patents, and from this house indiarubber
tubing is carried to the train to be cleaned .

December 8 , 1904.

Simple Methods of Fitting Cup
boards with Electric Light.*
By W. WILLOUGHBY PRICE.
MAGINE a cupboard fitted with a small elec
immediately, the door is opened the light is
automatically switched on , causing every corner of

To bolter42
6
To lamp
Vwwм

В

wimmmmmm
w
FIG . 1. – CUPBOARD
DOOR LOCKED .
SWITCH OFF .
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FIG . 2. - CUPBOARD
Door UNLOCKED,
SWITCH ON .

the cupboard to be illuminated . The convenience
of the arrangement can be realised at a glance. If
the cupboard is hung in a dark corner , or if it con
tains articles likely to be required at night, some
artificial light becomes almost a necessity, and if
this is arranged in such a manner that no timeneed
be wasted in turning a switch or striking a match ,
the convenience is great.
A 6 -volt lamp is quite sufficient for lighting a
small cupboard, and the current may be supplied
by a small 3 -celled accumulator, or by a battery of,
say , three Fuller cells, or about five Leclanché,
joined in series, and placed in any convenient
position in the cupboard .
There are any number of ways of causing the
current to be switched on automatically by the
opening of the door, and there are an infinite
variety of positions in which the lamp may be fixed
to give the best light under different circumstances.
I shall therefore describe just two oi three simple
arrangements, suitable for different kinds of cup
boards, and leave readers to design for themselves
any alterations in these methods whicb will make
them more suitable for their own purposes . The
switches described below are only suitable for very
low voltage currents. If the cupboard lamp is to
* Two articles in The Woodworker for October
15th and November ist describe cupboards
illustrative of two methods of fitting with electric
light. ]

be lit from a main instead of by a small battery,
the switch would have to be arranged so that the
current would be broken very suddenly, otherwise
an arc would be formed at the breaking of the
current, which might cause mischief ; the various
parts of the switch would also have to be more
effectually insulated . However, this article is
intended to deal only with lighting by lamps of not
more than 10 or 12 volts , when the sudden break
of the current ard the high insulation become
unnecessary.
Let us, then, first consider a few simple auto
matic switches. If the cupboard door is fastened
by one of those locks in which the bolt protrudes at
one side when locked and at the other when un
locked, a switch may be arranged on the back of
the door, as shown in Figs. I and 2 , the act of turn
ing the key in the lock switching the current off
and on . The two wires A and B can be connected
to the lamp and battery through the two hinges of
the door. The disadvantage of this switch is that
the doormight be closed but left unlocked , when the
lamp would be left burning withoutone's knowledge,
thus wasting the battery. This could, however, be
remedied by fixing a spring to the door, which
would cause it to remain open unless it was locked .
Another method of making the lock move the
switch is shown in Figs. 3 and 4 , where one terminal
of the lamp is connected to C , a small spring of
German silver, or some other metal, passing across
the socket in the jamb into which the bolt of the
lock fits . D is a screw connected with the battery,
the remaining terminal of lamp and battery being,
of course, connected with each other When the
cupboard is locked , the bolt of the lock presses C
to the bottom of the socket, thus disconnecting C
and D and breaking the current.

To terminals
of lomp

D.
W

X

с

FIG . 3. — PART
SIDE ELEVATION
of CUPBOARD .

Strip of
wood Top
cover
wires

The switch shown in Figs. 5 and 6 needs do
explanatior , beyond saying that E is a spring,
and F and Fl are two screws to which the wires are
corpected . This switch is convenient in a case
where the door has somespecial catch or fastening,
and it is desired that it should open itself, without
being pulled , as soon as it is released , as the lower
end of the spring makes the end G of the small
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One of the sides , for in that case the division would
Cause one half of the cupboard to be in darkness .
Two lamps might be used, one at each side of the
middle division , either lamps or half the voltage
of the battery joined in series , or lamps of the
same voltage as the battery joined in parallel, the
latter arrangement of course , using double the
current, but giving nearly double the light. If,

lever press the door open at the same time that it
causes the upper end of E to complete the circuit
by_touching the screw Fl.
The next thing to consider is the question of the
most suitable position for the electric lamp under
Fi
F1
M

Side of
cupboord.

Edge of
door

D

FIG . 4. PLAN AT
W X OF
FIG . 3 .

E

-E

however, it is desired to use only one lamp, a notch
might be cut out of the front of the middle division ,
and the lamp fixed in it .
Next let us take the case of a cupboard with
four or five shelves in it , as well as several vertical
divisions. Unless a number of lamps are used , in
order to throw light into each division , it becomes
necessary to have the source of light in front of the
face of the cupboard . This may be accomplished
in one of two ways . Either the lamp is fixed out
side the cupboard, and 3 or 4 ins. in front of the
cupboard face, or it is fixed to somemovable arm
inside the cupboard , and arranged in such a way
that it will move forward a distance of a few inches
as soon as the cupboard door is opened.
In the
case of the first method, the lampmay be suspended
from some ornamental bent iron work projecting

loF

AF

G
G

n
w
Fig . 5. - CUPBOARD
DOOR CLOSED , SWITCH
OFF .

kammi
Fig . 6. — CUPBOARD
DOOR OPEN , SWITCH
ON .

various conditions. To take first the simplest con
dition — that is,when there are noshelves or divisions
in the interior of the cupboard. The lampmay then
be fixed anywhere inside the cupboard, to either

FIG . 8. - PLAN OF SLIDING ARM .
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rd
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Böck of cupboard
Fig . 7. - CUPBOARD WITH
PROJECTING TOP TO CON .
CEAL A PEA LAMP .
the top, back, or sides. From
tions it will give light to every
pose there was a division down
cupboard , it would not do then

Fig . 9. - SECTION THROUGH Y Z.

any of these posi
corner ; but sup
the middle of the
to fix the lamp to

from a shelf above the cupboard , or the shelf or top
of the cupboard may be made (as suggested in Fig .
7 ) to project some 3 ins. over the door, and a pea
lamp concealed in the thickness of the wood in a
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hole cut from the under side, as described in
The Woodworker . This is especially effective if a
photograph or picture is fixed in the door in place
of a wood panel, as, connecting the lamp with a
switch outside the cupboard as well as with an
automatic switch inside, it can be switched on when
the cupboard door is closed to illuminate the picture
in the panel, and will light up the interior when the
cupboard door is open .
The alternative method to be used in the case of
a cupboard with many shelves and divisions — that
is, the arrangement of having the lamp fixed to a
sliding arm , which moves forward as soon as the
door is opened - is illustrated by one example in
Figs. 8 and 9 , which show the arm in the position
it would occupy with the door closed , the dotted
lines at K indicating the position of the front of the
arm with the door open . The frame ( L ) is screwed
to a side of the cupboard at right- angles to that to
which the door is hinged - that is, if the door is
hinged at the bottom , the frame would be sciewed

TO

Door
partly
open

U
-

H

UP
GN

0
0
FIG . 10. – PART SECTIONAL PLAN OF WARDROBE
LOOKING UP AT UNDERSIDE OF TOP.
to either of the sides, but itwould have to be screwed
to the top or one of the horizontal shelves if the
door were hinged at the side. The wooden wheel
(M ) revolving on a piece of stout wire is to prevent
friction against the door when opening and closing.
The arm is pulled forward immediately the door is
opened by the elastic N , one end of which is fas
tened to the arm at P , and the other end to the
cupboard at Q. The elastic should be fastened to
the screws by means of loops of wire ; if fastened
direct to the screws, it soon wears and gives way .
The two wires from the terminals of the lamp
are connected to the screws R and R ' ; the two from
the battery to the springs S and S '. Then , when
the cupboard door is opened , the arm slides forward,
and R and Rl come into contact with S and Si,
thus switching on the lamp.
There is still one more case to consider . When ,
instead of a small cupboard, a large cupboard or
wardrobe is to be lit, it may be found convenient
to have the lamp suspended
by a
flexible
cord from the top of the cupboard , so that it can be
moved about to any position to light up the corners ,

545

& c . If desired, it can be arranged as shown in
Fig . 10 , so that the lamp will be pulled up out of
the way when the cupboard is closed . U and V are
pulleys arranged on pivots, U being attached to the
arm H (the latter being fixed to the door), and V
to the underside of the top of the cupboard . Twin
flexible wire from the lamp J passes over V and U ,
and through the hole T , one strand going to one
terminal of the battery (which , in the case of a
wardrobe, may be placed on the top if it would
there be hidden by the cornice), and the other to
the screw O '. The other terminal of the battery
is connected to the screw O. When the door is
being closed , the pulley U moves to U ', pulling up
the lamp, and finally presses against the end G '
of the small lever, thus disconnecting the current
at O '. N ' is a screw to catch on H in order to pre
vent the door from being opened too far.
It may be noticed that the automatic switches
I have described can be connected up with a bell
instead of a lamp, and used as a burglar alaim ,
the bell either being placed in the cupboard, or in
any part of the house , the wires leaving the cup
board in the latter case, being concealed if possible ;
if left exposed , they could , of course, be cut by
the prospective burglar.

For the Bookshelf .
PRACTICAL RETOUCHING. (Photography Book
shelf Series, No. 10). London : Iliffe and
Sons. Price is, net, postage 2d .
This book is a very useful addition to the world
of photography. It gives practical information on
e
th ' things to be done and to be avoided,” the
apparatus and materials required , manipulation in
portraiture, still life and generally , and includes
several sketches and specimen photographs before
and after treatment.
MECHANICAL RAILWAY SIGNALLING . By Raynar
Wilson ( late L.Y.R.). London : Railway
Engineer Office. Price 18s., postage 6d .
The second edition of this invaluable book ,
which now bears the above title instead of “ Rail
way Signalling ," has been entirely revised .
Several additions have been made in various parts,
the most important being an introduction , a
summary, and a new chapter on the administration
of the signal department of a great railway. . New
illustrations have been added , and the index has
been much amplified .
For the benefit of those who have not seen the
first edition ,wemay say that Mr. Raynar Wilson's
work is an up -to -date treatise, full of working
drawings and photographs of actual work , on rail
way signals, including information on the working
of single lines by staff and ticket, pilotmen, electric
tablet and staff, signal-box design , semaphore and
disc signals, signal and point connections, locking
bars and detectors, locking frames , signalling plans
and locking lists, and level crossing gates, written
by a practical railway man. Chapter IX gives
details of large signalling installations - Euston ,
Edinburgh Waverley, Liverpool Street, Newcastle
on - Tyne, Belfast, Manchester, Blackpool, Glasgow ,
and Waterloo , and Chapter XI deals with the Board
of Trade requirements. A standard specification
for signalling work is also given in the Appendix .
It contains 200 pages , over 400 illustrations, and
altogether is an excellent production.
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Practical Letters from

our

Readers .

The Editor invites readers to make use of this column for the full
discussion of matters of practical and mutual interest. Letters
may be signed with a nom -de-plume if desired, but the full
name and address of the sender MUST invariably be attached ,
though not necessarily intended for publication.]
An Inertia Transmitter.
TO THE EDITOR OF The Model Engineer.
DEAR SIR - I enclose a sketch of a telephone
transmitter which may interest your readers. I
obtained very remarkable results from a very
crudely -made affair, as shown , some few years
ago .
On referring to sketch , it will be seen that it is
made as follows : -- Two pieces of arc lamp carbon
of ļ in . diameter are cut off, about 4 in . long each ,
and a ring of paper in . wide glued on one end of
each , and then inserted and glued in holes cut in

Drophrogn

4 " diam

Flash Boilers.
TO THE EDITOR OF The Model Engineer.
DEAR SIR ,-In last week's issue of THE MODEL
ENGINEER I saw two letters that interested me par
ticularly about flash boilers. I am situated , as
doubtless many other mechanics are, having built an
engine of about 1 or if h.-p., in a position unable to
afford as expensive a boiler as will drive it, and un
able, through lack of machinery , to build one of the
ordinary type. Now , I think a flash boiler would
not be beyond my capabilities ; and if you publish
a series of articles on it , allow me to suggest that the
approximate price of the finished boiler be stated in
an early chapter . - Yours truly,
Ř . D. S. CAMPBELL .
Athlone.
Model Electric Signals.
TO THE EDITOR OF The Model Engineer.
DEAR SIR ,-In your issue of November 17th one
of your readers describes a method of automati
cally stopping thetrain when the signal is at danger ,
which should greatly increase the interest in work
ing model electric railways. To see the signal up
and a train rapidly approaching, to watch it sud
denly slacken its pace, stop for a few seconds, and
then quickly gather speed again , would make a
modelmuch more realistic .
Herewith is a diagram showing how to change :he
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AN INERTIA TRANSMITTER .

discs of fine grained cork if ins. diameter, and
rather less than 1-16th in . thick . The discs are
then stitched on a ring of cork of same diameter as
discs, and din . thick , with a 1-in. hole cut through
it ; a plug hole is made in cork ring for insertion
of granules. A lead ring is fixed on one of the re
maining ends, and the other end is cemented on the
diaphragm , about 1 in . below the centre. A wire is
attached to each of the two carbons, and carried
to battery, & c. The wire should be flexible, so as
not to impede the vibrations.
The person who first drew my attention to this
instrument advised a diaphragm of two thicknesses
of veneer, with grain glued at right angles.
Some little adjusting may be found necessary to
find the best distance between the two carbons ;
but, if I recollect rightly, mine were about
in .
apart, and the speech was very loud and clear.
“ HALLO THERE ! ”
Yours truly,

W
В.

L410PM
MODEL ELECTRIC SIGNALS.
signal lights electrically at night, which works on
the same principle : —
When the signal is up as shown , H and E are
electrically connected , and the current from the
battery , & c., flows through the red lamp ; but the
instant the arm falls, contact between E and H is
broken , and that between H and F is made ; the
red lamp is extinguished , and the green lamp lights
up .
Many similar ideas should suggest themselves
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to my fellow -readers, such as actuating the signals
and points themselves by electro -magnets, and
solenoids, & c ., worked from the signal box , thus
doing away with rods and levers , and neatly con
cealing the wires and apparatus which take their
place, thereby rendering the model railway track
more up - to -date. - Yours truly,
BERNARD F. ARIS .
Sidcup.

Torpedoes.
TO THE EDITOR OF The Model Engineer .
DEAR SIR ,—In reply to your correspondent
“ J. B.” (Query 12,561), the course of a torpedo
has to be governed in two directions to keep it at
the correct depth, and to maintain the direction in
which it is aimed .
The stern end is furnished with two pairs of rud
ders or fins, one pair horizontal, and the other ver
tical.
To keep the correct depth below the surface, the
horizontal rudders are connected with a delicate
pressure gauge in connection with the water out.
side. If, say, the torpedo sinks too low , the pres
sure of the water becomes greater, this, acting on
the gauge turns the rudder upwards so that it rises
in its course until it reaches the depth for which the
gauge is set.
Tomaintain its direction , a gyroscope is connected
with the vertical rudders, and pivoted so that
although the torpedo may turn out of its course, the
gyroscope does not turn with it, and this sets over
the rudders to turn it back again .
This arrangement is interesting, as showing a
practical use for an instrument which one is apt to
regard as a mere scientific toy .
The delicacy and accuracy of the mechanism of a
torpedo is so fine that it has been said that the
machine seems to do everything but think. It can
be arranged so that it will either sink or swim at
the end of its run . For practice, of course, it is
set to float, but for use in war it must sink out of
theway for safety if it misses.
Trusting these particulars may be of someuse ,
S. DE SOLA POOL.
Yours faithfully ,
London , S.E.
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Queries and Replies .
(Attention is especially directed to the first condition given below
and no notice will be taken of Queries not complying with the
directions therein stated . Letters containing Qučries must be
marked on the top left-hand corner of the envelope " Query
Department". No other matters but those relating to the Queries
should be enclosed in the same envelope.
Queries on subjects within the scope of this journal are replied to
by post under the following conditions:-(1 ) Queries dealing
with distinct subjects should be written on different slips, on
oneside of the paper only, and the sender's name MUST be in
scribed on the back. (2 ) Queries should be accompanied ,
wherever possible, with fully dimensioned sketches, and corre
spondents are recommended to keep a copy of their Queries for
reference. (3) A stamped addressed envelope (not post-card )
should invariably be enclosed. (41 Queries will be answered
asearly as possible after receipt, but an interval of a few days
must usually elapse before the Reply can be forwarded . (5)
Correspondents who require an answer inserted in this column
should understand that some weeks must elapse before the
Reply can be published . The insertion of Replies in this column
cannotbe guaranteed . (6 ) All Queries should be addressed to
The Editor, The MODEL ENGINEER , 26-29, Poppin's Court
Fleet Street, London, E.C.)
The following are selected from the Queries which have been replied
to recently: ( 10,664) Motor for 6 -in . Pan . E. J. S. (Gibraltar) writes :
I wish to make a motor to drive 12-in . fan (for thewarm weather),
to bemade from forgings ( the fields), and to run direct from the
mains at 125 volts,without any lamp in circuit or other resistance.
Will you kindly give sketch , sizes of fields and armature, and
amount of wire for same ? Can I wind bobbin of arc lamp with
another wire to suit above current, or shall I have to get a separate
resistance ? If so , please say which is best,
Motor to drive 12 in . diameter fan and work direct from 125
volts continuous current mains without resistance :-Armature
slotted pattern with circular slots. 5-16 ths in . diameter ; fourteen
slots to take fourteen coils, wound two in each slot ; commutator
to have fourteen sections. The armature is to be laminated sheet
iron stampings ; the field -magnet is to be ofwrought iron forgings,
with circular cores for the coils ; the yoke is to be fixed to the cores
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Louary 10664
MESSRS. ILIFFE & SONS, LTD ., have sent us a
copy of the Christmas number of “ Photography ,"
1904, price is. net. The Christmas number is
devoted to camera work of all kinds that can be
done indoors in winter time. One section deals
with the improvement and working up of both
negatives and prints, to get special effects, or to
remove unnecessary parts and blemishes. In this
part will be found full instructions with examples,
of such useful work as the complete elimination of
intrusive branches of trees, and even of superfluous
figures of foliage. Another section treats of the
many varieties of trick photography, particular
attention being paid to the many curious effects
that can be obtained by the very simple device of
a cap covering a greater part of the lens. Plates
IX and XV may be referred to particularly as
examples of the two classes of subject dealt with .
A number ofartistic border designs for photographic
Christmas cards add to the attractions of this in
teresting issue.

MOTOR FOR A 6 -INCH FAN .
by screws from underneath . Armature is to be wound with No.
32 gauge single silk - covered copper wire (about 1 lb. will be re
quired). Field -magnet is to be wound with No. 24 gauge single
cotton - covered copper wire (about 1 } lbs. on each coil) ; connec
the two coils in series with the armature. With reference to arc
lamp, a small arc lamp of this description requires about 40 volts
to work it. The gauge ofwire on themagnet coil is determined by
the amountof current required by the lamp. To work this lamp
from your 125-volt circuit, you will require a resistance of about
17 obms ; 1 lb. No. 19 German silver wire would answer the purpose.
(12,865[ Induction Coil Winding . K. M. P. (York ) writes :
Would you be so kind as to tell me the amount and sizes of wires
wanted , both in primary and secondary coils and magnet ( core)
for the making of the coil mentioned in Chapter III of " Induction
Coils for Amateurs " (MODEL ENGINEER Series, No. 11), with
costs, and the best place to purchase them ? I did not quite under
stand it in the book .
The core is to be built up with soft iron wire of about No. 22
kind known as char
gauge, made into a bundle , bare wire of
coal iron wire will do. The primary coil is to bewound with No. 20
gauge D cc, copper wire ; about 5 ozs will bewanted , so as to make
a complete number of layers. The exact weight does not matter,
nor in the case of the secondary coil, which is to be wound with
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No. 34 gauge D.s.c , copper wire; about 8 ozs,will be ample. For
prices, apply to one of the firms advertising electrical supplies in
the MODEL ENGINEER
( 12,950 ) 16 c.-P. Dynamo. J. T. E. (Ballymoney ) writes :
I want to make a little dynamo of 16 candle-power for lighting
only, and should feel very grateful if you would give me dimensions
for field -magnets and armature, amount and gauge of wire for field
magnet and armature, speed to be driven at, and any other infor.
mation which you consider necessary ? I have got your little
book “ Small Dynamos andMotors," but you will understand that
I do not know which winding to choose for lighting purposes.
Please say what voltage to expect and amount of current, so that
I can purchase lamps to suit,
A 60 -watt dynamo, of type shown in Fig. 8 or 12, would suit
your requirements. Use the 60-watt scales provided, and make
á full-sized drawing , then obtain castings from any of our adver
tisers. Perhaps Avery could supply you with a 60-watt set, with
wire complete, ready for winding ; write him at Fulmen Works,
Tunbridge Wells, Kent. Wind for 30 volts and 2 amps. ; speed
would be about 2,800 revolutions.
(12,001] Testing Small Dynamo, G. H. V. (Dublin ) writes :
I am about to try my hand atmaking a small dynamo, and have
procured a set of castings from a firm who frequently adver
tise in your paper. Contrary to my expectation, the arma
ture they have sent is a solid casting. I learn from Mr.
Avery's " ABC " and your handbook No. to that there are serious
objections to a solid cast iron armature ; but the makers
assureme that with the brass spiders which they have also supplied ,
this casting will make a " much better armature " than the former
style. Will you kindly advisemeon the point ? I give great care
and much time to my workmanship , and do not wish to make up
a set the conditionsofwhich , to start with ,would preclude its being
as satisfactory as the size will allow . While writing,may I ask you
to give me replies to the following questions : (1 ) (page 56 of hand
book No. 10) How are the “ careful tests " to be made to ensure
that the wire is thoroughly insulated ? (2 ) What are the " bind
jog wires " referred to at the top of page 57 ?. (3) I find in the
handbook no specific description given of either brushes " or
“ brush rocker ," and am rather at a loss to know how to proceed
in regard to these.
A solid armaturewillwork, and give good results, but a laminated
armature is always to be preferred, unless cost' and trouble in
fitting up are the chief considerations. In solid cores eddy currents
are generated as soon as the armature is rotated ; in the metal,
these eddy currents are absolutely wasteful, and simply result in
heating up the core . This waste heat has to be provided by more
driving power,which means inefficiency ; whilst themachine cannot
be run for long periods— say, more than about an hourat a time
without the armature becoming very hot. These troubles are eli
minated by laminating the core ; and as the laminationsare always
made of soft iron stampings, you obtain an increased permeability
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over the solid cast iron , resulting in a greater output with a given
field -magnet. Ifyou will go to the expense of stampings and take
the trouble to fit them up, you will obtain much better results than
with a solid core. With reference to your numbered queries.
replies are as follows :-(1) By means of a lattery and detector
galvanometer (an electric bell will answer for discovering leaks)
one wire of the battery is attached to the armature wire, and the
other through the galvanometer , or detector, to the armature core,
so that itmakes metallic connection . You will see that if current
leaks from the armature wire to the core, the detector will show a
movement. ( 2) Binding wires are wires wound round the circum
ference of the armature to prevent the armature conductors fly .
ing outwards by the centrifugal force ; they should be soldered to
gether and well insulated from the armature wires (three bands are
usually sufficient). (3) On page 55 you will find an illustration of
a single brush rocker and brush . See also “ ABC of Dynamo
Design " and back number of The MODEL ENGINEER.
(12,815 ] Commutator. W. B. (Macclesfield ) writes : What
shall I get to fill the slots of a commutator on a small 32 c..p .
dynamo ? I have tried mica, but it breaks off in small strips when
you cut it.
Mica is the best material to use , as it is incombustible. Try
putting some shellac varnish on the pieces and then wedging them
into the slots until they are tightly filled ; leave plenty of margin
sticking out, bake it in an oven until dry, allow to cool, and then
trim off the surplus. It does not matter about mica being in a
number ofstrips, they will all stick in . If you failat this, use hard
wood or vulcanised fibre ; butmica is far the better thing, and you
will probably succeed with patience.
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( 12,061) 011 Ring Lubrication . C. T. (West Kensington
Park ) writes : I am in charge of an electric motor (f horse ), which is
fitted with patent ring lubricators, and have used Radgoon oil
for same, but it works out on to the shaft and flies in all directions
instead of returning to the oil well by the small drains. Can you
please tell me if the above oil is too thin , and if thicker oil should
be used ? I give a smallsketch of the oil well and ring (not repro
duced ).
This depends very much upon the design of the oiling ring and
speed of the shaft. If the shaft speed is high and the oil ring light,
it tends to dance with thin oil and scatter the oil about, whilst thick
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OIL RING LUBRICATORS .
oil stops it from rotating at all. If your sketch is in proportion ,
you will have greatdifficulty in getting so small a ring to work well,
Another trouble is wantof truth in thering : if it is not truly turned ,
it will stop or any flat place and chatter. It is important that the
shaft does not touch the outer casing, and it should be fitted with
small thrower collars, so that any oil working along the shaft is
thrown off into the drain channel. Fit as large a ring as the box
will hold , fit oil throwers, and usc fairly thick vil, so that the ring
just turns slowly .
[12,955) Use of Scales ; Running Lamps in Series. R. J.
(Sheerness) writes : Having bought one of your MODEL ENGINEER
Series, No. 1o, " Small Dynamos and Motors," I wish to make a
250 watt 30 volt dynamowith field-magnets , like Fig. 5 (page 16 ),
but I do not understand themethod of using the scales on page 23 .
Will you please explain themethod of using these particular scales
more clearly ? I have to fix a number of small electric lamps of
25 volts (8 candle-power), and they have to be fitted on to a street
main of 230 volts. Will you please send me particulars as to the
simplest method of resisting the current down , such as with lard
buckets filled with dilute sulphuric acid and copper and zinc plates ?
(1 ) Measure off the sizes of the various parts with the scale
corresponding to the size of machine you wish to build, then note
the number of inches each part is, and these dimensions are the
sizes which the various parts will be when actually produced full
size by means of the ordinary footrule. (2) You could run a num
ber in series direct from the mains. Running them singly or in
parallel, you would need a resistance of about 220 ohms; } lb. No.
26 G silver wire would give you this . This would be very in
efficient. Much better buy proper voltage lamps, or else run them
in series.
( 12,868 ) Small Dynamo. M. S. (Anerley) writes : I have
fitted up a small dynamo with shuttle armature it ins. long by it
ins. diameter , and should be much obliged if you could answer the
following questions : (1 ) The advertised output is 8 volts 2 amps.
. or 5 volts 3 amps. by fitting
Could I wind it to give 5 volts 4 amps
a drum armature ; (2) If so,how much wire, and what gauge, for
field -magnets in shunt ? (3) If the air-gap ( 1-16th in ., as per sketch )
is too great, should I get a better efficiency by making the drum
armature as large in diameter as possible so as to give a very small
clearance . (4 ) How many laminations for armature of ins. long ?
How many slots ? How many coils per slot ? How many seg .
(3 )
ments to commutator ? How much wire , and what gauge
What speed ought it to be run at, and what would be the output at
this speed ?
(1) You will not obtain so much output by fitting a drum arma
ture unless the present shuttle armature has a cast iron core, in
which case you may be able to obtain an equaloutput ; but we very
much doubt if you will obtain more than about 8 volts if amps .
We cannot advise you to try and obtain so low a voltage as these,
small drum armatures will often not excite unless wound with very
fine gauge wire ; this means high volts and small current. ( 2) It
you care to try it, wind the armature with No 26 gauge s.c.c.
copper wire, get on as much as possible -- about 21 ozs. will be the
weight required Fields should be wound with No. 24 S.C.C. copper
wire ; get on as much as you can - probably about 8 ozs. in al .
Output: you may expect 8 volts of amps. at 4,000 revolutions
per minute. The present field winding may do ; try it first
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( 3) Yes, make armature as large and as close running as possible .
(4) 8 slots in core, 8 sections to commutator, 2 coils per slot ; lamina.
tions are generally about40 to the inch.
(12,370) Winding for Tripolar Motor. H. J. D. (Regent's
Park) writes : I have recently had a small tripolar motor given me.
I have got all parts with the exception of field -magnet winding,
which has been taken off. The field -magnethas a single core and
the tripolar armature is already wound . The field -magnet core
is it ins. long by 1 in . diameter. This motor was sold at ios. 6d.,
and marked " 6 volts 2 amps." Could you tell me what size and
how much wire I should require to wind magnet ? And would the
direction depend on the way the brush was set ?
Wind the field -magnet with No. 20 gauge d.c.c. copper wire,
getting on as much as possible -- about 3 ozs. will be the weight.
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not had any experience with any old - say a year or so - engines of
this type. Regulation of speed is by means of one or other of the
ordinary devices used on gas engines to cut outor reduce the supply
ofgas or vapour to the combustion chamber .
(12,834 ]
X. Y. Z. (Farnboro) writes
I have a small oil engine working on the principle that it draws
mixture in for half-stroke, then a flame through a small hole, and
exhausts the next half-stroke. The carburettor is surface, worked
by the engine sucking bubbles of air through methylated spirit.
I get plenty of explosions by turning the flywheel by hand, but
the explosion seems to come out of the ignition part, which nearly
always blows out the small gas flame used for the ignition ; also,
the exhaust gas is a sort of white smoke, with a nasty smell. Do
you think (1) the ignition part is too big , it being 1-20th in . dia !
meter ? (2 ) Do you think the mixture is too strong ?
The flame outside ignition hole should be adjusted so that only
the tips of it are drawn in to ignite the charge. Is there no valve
on the ignition port to prevent the pressure generated by explosion
escaping ? Your mixture seems to be too rich . Try giving her
more air and less spirit vapour.
( 10,324 ) Magneto Ignition . S. C. (Bolton ) writes : 1 an
going to make a magneto ignition for ignition on my 2 by 3 gas
engine, and I should be pleased if you would give me your assist.
ance by answering me the following queries :-(1) What are th :
general dimensions of the permanent field -magnet ; thickness

every 12370
Connect the coil in series with the brushes. The direction of rota .
tion will depend upon the setting of the brushes , and the way in
which the field coil is connected to them . The best way is to get
ibe motor to run with best effect by adjusting the position of the
brushes, and then , if you wish to reverse the direction of rotation ,
change the direction of current in the armature by changing
over
the wire from the field -coil to the other brush . If the motor does
not run quite so well as before, alter the position of the brushes
until you remedy matters.
( 12,010 ] Connections of Shocking Coll. A. V. (Clapham )
writes : I have at hand an old shocking coil, and am a little bit per
plexed as to the wiring. I have tried many ways of doing it, but
have not quite got hold of the rightway . I can only make primary
effect. I am certain there is no breakage of wire in the coil as I
have used a galvo to it. I have roughly sketched the plan of the
coil, and I should be much obliged if you willkindly fill in the con
nections.
Ifwe read your sketch correctly , the following diagram gives the
connections, except that you may have to change over the connec
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CONNECTIONS OF SHOCKING COIL .

tions between primary and secondary, if you find the cucrents
oppose one another ; that is, you will be able to get either primary
or secondary shocks, but not the combined shock . See also reply
to
year. No. 10,390 in The Model ENGINEER for March 24th of
thisQuery
( 12,943] Two Cycle Engines. A.(Blairgowrie )writes : What
percentage more gas would a gas engine on the two-cycle principle,
same as largely used on boats (that is, one that draws charge into
crank-case , from which it gets by bye-pass to back of piston to be
compressed and ignited ) require than one same power on Otto
principle, with valves ? Can such an engine be governed to suit
work ? If so , how ? Note, I understand these engines are not
quite so economical as ordinary Otto engines , but are used on both
because of their simplicity .
The difference in consumption would be slight. The four-cycle
motors have received more attention , and are consequently more
perfect in their
Power for power , a two-cycle is slightly
lighter than a four-cycle engine, but we cannot testify to their
superiority . The Lozier motors run on this principle , but we have
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MAGNETO MACHINE FIELD -MAGNET.
width , & c. ? (2 ) Is the armature the ordinary H -armature as used
in dynamos, and will it do either cast or laminated ? (3) What
length and diameter is the armature, and what gauge and quantity
of wire should be wound on it ? (4) What thickness are the shields
of soft iron which surround the armature ? (5 ) In the description
of magneto ignition which appeared in recent issue of M del
ENGINEER it appears to me that the sbie !ds of soft iron are fixed
and do not move, and that there is a gap between the shields and
armature and the shields and field -magnet. If this is so, please
state how to fasten the shields in their place and what width are
the gaps ? (7) Does a spark appear at the contacts every time
the armature is moved forward and then sprung back , no matter
what speed the engine is working ?
(1) See sketch . (2) Yes, very similar. (3) About No. 24,
cannot say what weight. (4) About 1 to 5-16ths. (5) In the more
modern type magneto generator these shieldsmove, and the arma
ture remains stationary. (6 ) Yes. The shields or armature (as
the case may be) are moved about revolution by fhe cam
on side shaft of engine, then when cam has moved the levers as far
as possible the armature flies back due to the action of a spring
into its former position , and in so doing separates the contact
breaker, as shown in our'sketch ,with the result that a spark ensues
at the gap so made.
(12,908] To Obtain the Sizes or Dimensions of Dynamos
Drawn to Scale . RE P. (Holmfield ) writes : I intend making
a 100-watt (20 volts 5 amps.) Manchester dynamo (Fig . 12 in your
book , Dynamos and Motors " ), but cannot calculate the size of
various parts. I shall be extremely obliged if you will give me
full dimensions, amount of wire on fields and gauge, kind of arma
ture, amount and gauge, revoluţions per minute to be run at, and
also whether shunt or series, and anything else that will assistme
in the construction of same.
Use the 250 -watt scale to get at the sizes of the various parts,
For instance, by means of the scale measure off the sizes of the
different parts --read the number of inches indicated on the scale,
then make the respective parts the same number of inches actually.
Thus : if the diameter of armature reads 4 ins, on the scale ,make it
4 ins, diameter ia reality ; and so on . We trust this explanation
will solve your difficulty.
(12,921 ) Electric Locomotive. T. R. G. (Bayswater) writes :
I intend making a model electric railway of about 4 -in . gauge.
Could you kindly tell me ( 1) what kind ofmotor should I use, and
of what voltage ? .(2) Would it be better to use batteries or a
dynamo to supply the current, and if the latter, the best way of
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working it - whether by steam or gas, & c. ? ( 3) Is a third rail
preferable to an overhead wire ? (4) What would be the best way
of fixing motor in car, and would twomotors be preferable to one ?
I would expect a fair speed and power. (5 ) What woud be the
cost of motor, and of dynamo, it ne eesary ?
( 1) Series wound motor, such as Figs 5 or 6 in “ Small Dynamos
and Motors,". 20 watt size ( 2) Whichever is more convenient,
A dynamo driven by gas engine would be better in most respects
Dynamowould have to be of at least 30 watts output. (3 ) Matter
of choice in a model. (4) See articles on Col. Harvey's electric
locomotive, which appeared in Vol. VIII. Weshall be publishing
something on this matter in a short time, which will, perhaps,
interest you.
[10,390 ] Increasing Voltage for Charging Cells. D. M.R.
(Ayrshire, N.B.) writes : Re my enquiry, No. 9,722, November
12th, 1903, your answer to question 6, you say to run dynamo
give about too volts I cannot get dynamo to give more than
about 1'75 volts per .cell,
or 46 to 48 total. Whatshould I do to
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glad if you will answer the following questions. I have fitted it
with raised decks fore and aft, and a loose deck in between . The
engine and boiler project above the main deck by about it ins.,
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raise the voltage when charging ? Increasing or decreasing the
speed does not affect the voltage ; current varies very much with
speed .
Divide the cells up into batches , and connect these in parallel
(as sketch), so that you are charging two sets of 19, instead of 38
all in series.
(12,399! Winding for 7 ! h.-p. Lundell Motor. G. K.
writes : Will you kindly advise me on the following subject. I
have a 74 h.-P. Lundell motor, running at 1,060 revolutions per
minute , and taking 59 amps, at 110 volts, which I wish to rewind
for 220-volt., the motor to run as near as possible at the same speed
and to give the same horse -power. What I want you to tell me is :
(1) What is the quantity and size of wire I shall require to wind
the armature, which is a slotted drum , I think it has twenty-eight
slots with a commutator of fifty -six sections. (2) The method of
winding the armature. (3) Also the quantity and size of wire I
must wind the field former with ,which is one coilof the dimensions
given below (sketch not reproduced ). The size of armatureis81 ins.
in diameter , and 51 ins. long over discs .
!I) Wind the armature with No. 16 gauge p.c.c. copper wire ;
you can ascertain the weight required by weighing the wire which
you take off when removing the old coils, you will probably find
that about 5 lbs. will be required. The new winding should give
exactly twice as many turns as there were in the old winding, but
it may not go into the slots quite so easily as there is more room
taken up by the insulation on the wire. (21 Any recognised system
or drum armature winding can be used ; if you will obselve the way
wound when removing the old coils
in which the coils have been
you can adopt the same system for the new coils. These motors
are frequently wound from slot 1 into slot 16 (see your sketch )
then from slot 2 into slot 17, then from slot three into slot 18 and
so on all round the armature, keeping to one side of the shaft.
Four coils are wound into each slot, one on the top of the other ,
when you have reached half-way round the armature you will find
that you have to commence winding the second set of coils on top
of those already in the slots , so that you will have to go twice all
slots and fifty-six
round the armature. Having only twenty-eight
commutator bars, you must have four coils per slot. We think
turn of wire
of
a
single
consist
winding
the
present
find
will
you
per coil so that the new coils will ha wo turns per
You
may, however, find that the present winding consists of two turns
per coil joined in parallel, in which case the armature need not be
rewound, as by connecting the two turns of each coil in serieswith
each other you will have doubled their voltage and have the
equivalent of a new winding having two turns per coil ; the gauge
will be correct as your motor will only take half the former current
at 220 volts ; that is, it will take about 29 amps. ( 3) Field coil is
to be wound with No. 21 gauge n.c.c. copper wire : you will pro
bably find about 60 lbs. of wire will be wanted, but you can find
out exactly by removing and weighing the present coil : the new
coil should occupy the same bulk as the old one. If you are not
clear as to the winding and connections, read our handbook
" Small Dynamos and Motors," price 6d . The speed of the motor
may be somewhat higher with the new winding, but there should
not be much difference.
(12,067 ] Engine Room Skylight. C. J. (Al.echurch )writes :
I have made, from the instructions in “ McdelS.eamer Building,"
a model tramp steamer, 30 ins, long by 5 ins. beam . I shall be

Query 12067
FIG . 1. - MODEL STEAMER SKYLIGHT.
making an opening 10 by 24ins. (1) What is the correct kind of
covering for this orening ? Will you give me a description of it ?
(2) What other deck fittings are necessary ?
The covering should be a framework of metal, filled in with
glass, thus :

Sky zichis
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FIG . 2. - CROSS-SECTION ,
On an ordinary tramp steamer there would be few deck fittings.
Two or three winches, galley, chart room , and wheelhouse above
it on level with bridge ; at back of chart room is sometimes a
cabin or twc for the apprentices. The lifeboat platforms form a
kind of deck above the main deck , and are about the same height
above it as bridge.
(12,914 ] Manchester'Dynamo Pallure. G. H. O. (Liverpool)
writes : Would you kindly answer me the following ? -- I have a
Manchester dynamo, which I cannot get to work. The armature
is a laminated cog drum armature, wound in twelve sections, and
measuring 3 ins. diameter and 24 ins. long. I enclose samples of
wire — what size are they ? Are they the right size, and what
quantities should be wound on ? What would output of dynamo
be when properly wound ?
( 1) Armature wire is No. 22. field magnetwire is ditto . ( 2) These
windings may be quite right ; we cannot say definitely from the
data you give us. See our handbook , “ Small Dynamos and
Motors," 7d . post free. Output of dynamo, judging from size of
armature,would probably be something near 120 watts to 150 .
(12,988) Use of Scales in Drawing. R. S. (Woking) writes :
I am going to make a 50-watt dynamo, of the Manchester type.
shown in handbook “ Small Dynamos and Motors," but I cannot
see clearly how to draw same full size by use of scale on page 23
and why does not the Manchester type (Fig. 14) with cast iron
field -magnets show in table of windings ? Am I to take it that
wiring will be the same as Fig. 12 ?
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The windings for Fig . 14 are thesame as for Figs. 5. 6 and 7 of a
similar output. Armature proportions same as for ordinary
Manchester machines (Fig . 12). See page 45 of han book re use
of scales. Supposing the diameter of armature of a given dynamo
(say, Fig. 12) measures 3 ins. according to a scale --say the 150 -watt
scale - then you know that the actual armature will and must be
3 ins.diameter when made. Again ,suppose the core of field -magnet
measures by a certain scale 4 ins. long, then the core must be made
4 ins, long in reality . Is this what you required to know ?
( 12,787) Boiler for Vertical Engine. A.E.S.(Shipley )writes :
Having made a vertical engine (3 ins. by 3 ins.), I am desirous of
making a boiler for same to the sketch (not re oroduced ). Willyou
kindly tellmewhatsize to make it, and what strength ofmaterial to
use ? Also, as I am not decided whether to make it of copper or
iron,will you giveme the strength in each case ? If you publish any
good book on model boiler construction - one thatwould enable me
to solve any future difficulty like the above--will you kindly let
me know the title and price ofsame ?
We cannot give you very definite information, as you do not
give full particulars. We would recommend a steel boiler, about
12 ins diameter and 24 ins high,with about 25 tubes i in . diameter,
without cross tubes. In a steel boiler you have to make an
allowance for rusting. We would , therefore, advise the use of
3-16th in . plate. We can recommend " Model Boiler Making,
price 6d., or 7d. post free, and also our new book “ The Model
Locomotive," price 6s, nett, post free 6s. 4d.
[ 12,809] 1f- in . Scale Locomotive. S. E. W.writes : I am
thinking of building a model locomotive about it in, scale . I
am not particular what type it is , but it will have to pull a load of
16 stone or more . Would it be possible to employ a single cylinder
with good results on such an engine ? ( 2) What type of engine
would you suggest- one with small driving wheels preferred to
enable it to start without trouble ? (3) What size boiler will be
needed, tubes, firebox, & c. ?. I have a piece of galvanised cast
iron tube, 6f ins diameter, } in . thick. Could Imake this do with
brazed joints ? What thickness sheet steel should a similar boiler
be made in joints riveted ? (4 ) What working pressure, and what
pressure should it be tested to ? (5) What size cylinder, steam
pipe, and steam and exhaust ports ?
( 1 and 2) Yes, you might ; but, of course, it would be rather
undignified to have to give it a push to start away. We would,
therefore , advise you to build a tank engine of it in . Scale, and to
reduce the work you would do well to go in for one or the other
of the types shown in Figs. 28, 29 and 358 in the “ Model Loco
motive," by H.Greenly, price 6s, nett, 6s. 4d . post free. (3) See
the above book. Wemust advise you to refrain from attempting
to use cast iron . For a steel boiler use 5-32nd plates, I rivets,
$ in . pitch . (4) Working pressure so to roo lbs. is ample ; test to
180 lbs . water, 150 lbs. steam . (5) Cylinders if by 25, steam pipe
fin ., exhaust nozzle : see above-named book also as regards steam
parts.
( 12,755] Engine to Drive Model Dynamo. W. W. (Man .
chester) writes : I have a double cylinder, slide-valve horizontal
engine, cylinders fin . diameter by 1-in . stroke ; 6 -in . heavy fly .
wheel.' Can a dynamo be made that will produce a light ? What
steam pressure and what number of revolutions will be required ?
You might just be able to get the engine to drive a 10-watt
dynamo (see our handbook “ Small Dynamos and Motors " ) or
good design, giving 2 candle-power. We should recommend
60 lbs. pressure and 400 to 500 revolutions per minute with
slightly superheated steam . Provide a boiler with 150 to 160
sq. ins. of effective heating surface , and you will do this easily
Set the valves accurately , and you will then get themaximum power
from the engine. Cut off at stroke.
(12,860 ] Model O.N.R. Locomotive. C.C. H. (Enfield )
writes : I shall be greatly obliged for answers to the following
queries : I am building a i-in. scale G.N. 8 -ft. single locomotive ;
cylinders are f-in . bore by 27-in . stroke, 87 ins. between
centres of trailing and driving axles ; engine is 2 ft. 3 ins. over
buffer beams. (1) Size, of boiler,working pressure, and number of
tubes to supply steam to above cylinders ? To be oil-fired, if
possible, (2) İs clockspring suitable for engine ?
( 1) Do not make the cylinders larger than 1 by 2 . If they are
already bored, fit them with a liner of these dimensions. The
diam ter of boiler is governed by the distance between the wheels ;
you do not give this dimension . The firebox should be as long as
you can make it, extending into the cab. The boiler may be fitted
with 1- in . flue tubes ; you will probably be able to get in about
twelve of them , but in any case do not arrange the crown any
higher than in . above the centre line of the barrel. As you ought
to be able to ride behind this engine, you will be well advised to
fit a deep firebox, and use solid fuel (briquettes, for instance ).
( 2 ) Yes ; see back numbers for bestmethod ofmaking these springs.
( 3) We can recommend you to our new book “ The Model Loco
motive : Its Design and Construction," price 6s., 65. 4d . post free .
Chapter VIII is devoted entirely to valve gearing. This is dealt
with in a way eminently suitable for the beginner, and traces the
action of the gear from its simplest the more complex forms.
The book will, of course , be useful to you in other ways, and you
will find it will soon repay its cost.
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( 12,945 ] Engine and Boiler. G. S. D. (Edinburgh) writes :
Could you oblige mewith the following answers : ( 1) As to whether
a 2 in. by 4 in . nominal 1 h.-p. horizontal engine with 12-in . fly
wheel, strongly made throughout, and going (at slowest speed )
at 93 revolutions per minute, will drive a 50 volt 64 C.-p., if supplied
with sufficient steam ? ( 2) What size boiler would be necessary
to drive engineat full speed ? (3) Bore and strokeof force pump to
supply such a boiler ?. (4) Would engine drive a 3-in. centre
lathe ? (5) What breadth ofbelt will be necessary to flywheel of the
engine (it is i-in . across face) ?
( 1) Yes, with a steam pressure of 100 lbs. per sq. in . The speed
however, is much too slow for efficient working. If you can
arrange it, use slightly superheated steam . Beware of cheap
dynamos ; pay a fair price, and get a good article. (2) Provide a
boiler with about 1,000 sq. ins. of heating surface (something like
that on page 35 of our handbook “ Model Boiler Making " ), but of
steel, and 15 ins. diameter by 2 ft. 6 ins. high, with 25 tubes 4 in.
in diameter, in place of the seven of larger diameter. (3) fin . bore ;
fin . stroke. (4 ) Yes , easily . (5 ) 1-in . belt. We would have pre
ferred a wider face, say,'1} ins.

The News of the Trade ,
(The Editor will be pleased to receive for review under this heading
samples and particulars of new tools, apparatus, and materiais
for amateur use. It must be understood that these reviews are
free expressions of Editorial opinion , no payment of any kind
being required or accepled. The Editor reserves the right to
criticise or commend according to the merits of the goods sub
mitted , or to abstain from inserting a review in any case where
the goods are not of sufficient interest to his readers.]
• Reviews distinguished by the asterisk have been based on actua
Editorial inspection of the goods noticed .
Drummond ” Lathes.
We hear from Messrs. Drummond Bros., Ltd., of Rydes Hill,
Guildford, that they have made rapid progress with the extensions
to their works, and the considerably increased accommodation and
plant now at their disposal will enable them to deal promptly
with all orders for their regular specialities. Wemay mention that
to ensure the best possible metal and moulding for their castings,
they have decided to add a foundry to their works, in which the
most up-to-date appliances and methodswill be adopted .
• An Offer to Our Readers.
Messrs. S. Holmes & Co., Albion Works, Bradford, Yorks, bring
before our notice an idea which they think willbe ofmutual benefit
to the readers of this Journal and themselves . The “ Gem "
twist drill grinder, which they make, is meeting with a large
demand , and asevery machine is tested before leaving their works,
they have to use twist drills to try the same, they are finding a
scarcity of material. They will, therefore, if any of our readers
care to forward their twistdrills to them carriage paid, together with
return postage, grind them free of charge. Any twist drill, from
# in . downwards,will be welcome. They also give guarantee to
grind and back them off accurately in every way. There is no charge
whatever.

New

Catalogues and Lists .

Geo . Adams, 144 , High Holborn, London, W.C. - We have
to hand an excellent supplement, consisting of a booklet of 202
pages, with index, to Mr. Adams' price- list. It is admirably
illustrated , and contains prices and particulars of several new and
useful workshop tools. These comprise gauges for all kinds of
special purposes, squares, lathe angle plates, speed counters,
scribing blocks, clamps, callipers, micrometers, bevels, levels ,
drilling machines, reamers, rules, spanners, and chucks. Among
the many tools worthy of more lengthy mention, we note with in
terest thenew pocket combination tool, which includes an index
calliper, 2-in . rule, Imperial standard wire gauge 10 to 20, standard
sizes 1-16th to $ ,and tapping sizes for drills 1-16th to fin .diameter .
The combination hammer, chisel and pliers and nippers should also
prove very useful to automobilists, as it packsup into a very small
compass. The list will be sent to any reader of The MODEL
ENGINEER on receipt of three stamps.
F. Darton & Co., 142, St. John Street, London, E.C. - In Messrs .
Darton & Co.'s new catalogue we have many novelties of more
than passing interest to our readers. The booklet, which contains
35 pages and about 150 illustrations, is very well got up, and com
prises electro motors and dynamos of all types and prices, venti
lating fans, gas engines and complete electrical installations,
voltmeters and other instruments , electric bells and scarf pins,
telegraphs, portable lamps, coils, charging boards and accumulators.
The battery section is well filled, also that devoted to telephones,
and we can heartily recommend our readers to obtain a copy of
this catalogue, Price, twopence post free.

The Model Engineer and Electrician .

The

Editor's Page.

UR special offer of locomotive engravings and
working drawings has attracted considerable
attention from our readers, and the demand
has been such thatwe have already run out of several
of the numbers which were available. Those of
which the supply has been exhausted at the time of
writing are as follows : No. 290 , Stirling, 7 ft. 7 ins.
single G.N.R. locomotive ; No. 462 , L. & Y.R. 6 ft .
four- coupled express locomotive ; No. 320, L.S.W.R.
bogie carriage ; No. 343, American " Atlantic " Loco
motive ; and No. 335, N.E.R. compound goods
locomotive. It is possible that some of the other
numbers may be exhausted by the time this issue
is published, but in any case readers will do well
when ordering to select their plates from the current
issue, and not from the earlier lists we have given .
Wemay point out that we have a few other plates
in stock besides those already announced , and we
are inserting these in the list, as far as possible , to
replace those which drop out.
*
*
O

Those who have purchased plates speak very
highly of their quality, and in several cases a first
order has been followed by several repeat orders.
Mr. C , S , Lake, thewell-known writer on locomotive
matters, was one of the first to order some of the
plates, and the following lines we have received
from him will , perhaps, better emphasise the
special advantages of our offer than any words of
our own . He says : “ I am duly in receipt of the
working drawing plates of locomotives sent by
you in response to my application for same, and I
have to thank you for the promptitude with which
the order has been executed . I have examined the
plates, and consider them to be excellent value for
the amount expended. Those supplied to me are
in every case clearly reproduced, and I have found
no difficulty whatever in following anyofthe details,
or in deciphering any of the numerous dimensions
appearing upon them . I consider this series of
drawings a most useful one, and they will certainly
prove of service to all those who possess an interest
in locomotives , whatever form that interest may
take. They provide a record of locomotive
development extending over a number of years,
and a handy means of reference which , in my case,
will, I anticipate , save an immense amount of time
in looking up particulars of locomotives, drawings
of which I know to have been published in one or
other of the technical journals during recent years ;
but at what date, or in which journal, it often
puzzles me to remember. The distribution of these
plates will, in my opinion , serve to disseminate a
great deal of useful knowledge, and will not be the
least valuable item in the scheme of technical
education of which THE MODEL ENGINEER is the
basis. They should have a ready sale."

December 8, 1904 .

The following are a few extracts from letters
from other purchasers : -- " The drawing is first
class ” ; “ I received the loco engravings this morn
ing, and I am very pleased with them " ; " Drawings
duly received ; I beg to express my complete satis faction with them ” ; " I received the two drawings
from you this morning , and I must say I was very
well satisfied with them . I find they are clear in
every detail.”
Answers to Correspondent.
L. P. (Farsley ).-We can recommend Rosenberg's
book , “ Electrical Engineering," post free 6s. 4d .
It is thoroughly up to date, and deals with the
subject in a practical and readable fashion . The
courses of the Electrical Engineer Institute of
Correspondence Instruction are very helpful for
home study . We could not reply earlier, as you
enclosed no stamped addressed envelope, and re
plies through the paper have to await their turn .
Notices ,
The Editor invites correspondence and original contributions on
all amateur mechanical and electrical subjects. Matter intended
for publication should be clearly written on one side of the paper
only,and should invariably bear the sender's nameand address. It
should be distinctly stated , when sending contributions, whether
remuneration is expected or not. and all MSS. should be accom
panied by a stamped addressed envelope for return in the event of
rejection. Readers desiring to see the Editor personally can only do
so by making an appointment in advance.
This journal will be sent post free to any address for 136, per
annum , payable in advance. Remittances should be made by Postal
Order .
Advertisement rates may be had on application to the Advertise
ment Manager.
HOW TO ADDRESS LETTERS.
All correspondence relating to the literary portion of the paper,
and all new apparatus and price lists, & c ., forreview , to be addressed
to THE EDITOR, “ The Model Engineer " 26-29 . Poppin's Court.
Fleet Street, London , E.C.
All correspondence relating to advertisements and deposits to be
addressed to THE ADVERTISEMENT MANAGER , “ The Model Engi
neer, 26-29, Poppin's Court, Fleet Street, London , E.C.
All subscriptions and correspondence relating to sales of the paper
and books to be addressed to Percival Marshall & Co., 26-29
Poppin's Court, Fleet Street, London, E.C.
Sole Agents for United States, Canada , and Mexico : Spon and
Chamberlain , 123, Liberty Street, New York, U.S.A., to whom
all subscriptions from these countries should be addressed.

.
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By R. BLACKBURN .

Fig . 1.- MR. R. BLACKBURN'S DYNAMO .

HE photograph herewith is of a small elec
tric light or charging plant which I have just
made and erected . I thought it would
interest some of the readers of THE MODEL ENGI
NEER, owing to the uncommon way in which the
source of power is obtained .
The following is a brief description of the plant.
The engine is a Fafner ( 1 / b.h.- p .) air-cooled motor.
The cooling arrangement is effected by a forced
draught being led by a pipe (1 } internal diameter )
on to the valves, thereby keeping them moderately
cool. The arrangement is not shown in the photo,
Fig . 2 , owing to it taking up the front view of the
engine. There is also a fan , held by a bracket,

T

which is bolted to the cylinder top , the fan being
driven off the shaft. This is not clearly seen in the
photograph, but can be distinguished as the dark
circle behind the cylinder . The engine can thus
be run for any length of time without being over
heated .
The dynamo is shunt-wound, giving an output of
200 watts (20 volts 10 amps.) at 2,800 revolutions
per minute. The field -magnets are made of the
best Farnley soft iron , wound with No. 24 D.C.C.
wire , the two poles being coupled up in parallel.
The armature has twelve slots, and is wound with
No. 18 D.C.C. wire .
The speed I run the engine is only about 600
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revolutions per minute, whereas it will run over
1,200 revolutions per minute. The driving pulley
is 9 ins. diameter and dynamo pulley 2 ins. dia
meter , this making speed of armature 2,700 revo
lutions per minute — the speed required . Of course ,
the engine supplies plenty of available power for
other purposes (lathe, & c .), the dynamo only tak
ing about 1 h.-p. The whole is fastened on a good
solid foundation , thus making a very good plant
for charging or lighting purposes.
I may also say, in conclusion , that it has been run
for a considerable time, and was entirely free from
vibration or over-heating .
The Junior Institution of Engineers.

by the president (Mr. W.H. Lindley), and the
chairman (Mr. Samuel Cutler, junr. ), availed them
selves of the opportunity for visiting recently the
Central Station of the South Staffordshire Mond
Gas (Power and Heating ) Company, at Dudley
Port, and the most recent additions to the Bir
mingham Corporation gasworks at Nechells. The
station , the first as yet erected , occupies a position
which is practically the industrial centre of gravity
of the district, comprising 120 square miles in South

December 15, 1904 .

condensers, the exhausters, washers, purifiers , and
meters were shown , and the special features in their
construction and operation explained . A car
buretted water gas plant capable of producing over
six million cubic feet of gas per day was also seen ,
consisting of generators, carburettors, superheaters,
In
condensers, washers, blowers, purifiers, & c .
connection with this plant are four oil storage tanks
of steel of 60 ft . diameter , 25 ft . high , and 1,760,000
gallons total capacity . The whole of the manufac
turing and purifying plant at Nechells is now in
course of duplication and well advanced, and will,
when finished , complete the scheme of works as
originally designed - viz., for ten million cubic feet
of gas per day excluding water gas.

The Society of Model Engineers .
[Reports of meetings should be sent to the offices of THE MODEL
ENGINEER without delay, and will be inserted in any par .
ticular issue if received a clear nine days before its usual
date of publication .)
London .
The Sixth ANNUAL CONVERSAZIONE will be held
on Friday evening, January 13th , 1905, at the
Holborn Town Hall, forwhich a specially interesting

FIG . 2. - ARRANGEMENT OF SMALL ELECTRIC LIGHT AND CHARGING PLANT.
Staffordshire, over which the Company have powers .
There are to be four units, each of eight producers,
and the first unit , together with a complete set of
Each
spare towers, is now ready for working .
producer is capable of gasifying one ton of fuel per
hour throughout the day and night.
At the Birmingham gasworks a fine example of
an inclined retort installation was seen , the house
being 324 ft. long by 114 ft. wide, with semi-circular
“ arch rib " roof of one span . There are four
benches of retorts, each consisting of thirteen set
tings, eight retorts per setting, and all heated on
the regenerative principle . The specialmechanical
appliance for dealing with the coke, hydraulic
crane of 75 ft. radius, atmospheric and water

programme is being arranged . Allmatters relating
to the exhibits will be dealt with by Mr. H. Greenly ,
46 , Bruce Grove , Watford . Tickets and other par
ticulars from H. G. RIDDLE, Hon. Secretary, 37,
Minard Road , Hither Green , S.E.

AUTOMATIC COUPLINGS. - A new automatic coup
ling has been patented by Mr. G. J. Coles, of Gates
head -on - Tyne, which not merely couples carriages
or trucks together, but also by one operation
simultaneously makes the connections for the
Westinghouse or vacuum continuous brakes. We
understand that the Lancashire and Yorkshire
Railway intends to test its working.

December 15, 1904 ,
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Simple Drilling Apparatus.

A
Workshop

Notes and
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Notions.

(Readers are invited to contribute short practical items for this
column, based on their own workshop experience. Accepted
contributions will be paid for on publication , if desired, accord
ing to merit. All matter intended for ths column should be
marked " WORKSHOP on the envelope.)
A Cylindrical Copper Lap .
By "“ KEYWAY."
The accompanying sketches illustrate a cylin
drical copper lap. The lap consists of a split ring
of copper , and held , when in use, by means of a
small driver catch as shown. To prevent the ring
twisting round , a small flat may be filed on it to

By ." Set-SCREW ."
The apparatus here described was made two
years ago. The principal parts are a horizontal bar
( A ), a block ( B ), and an upright ( D ). The bar (A )
is it ins. deep by 4 in . thick , is bossed at one end
with a hole through, which allows it to pass up and
down D. The bar is tastened to D by a g -in . set
screw (Figs. I and 4 ). The block ( B ) slides along A
and is fastened to A by a f- in . set-screw (Fig. 2 ) ,
and through which passes a f -in . feed screw . The
upright ( D ) is i in , diameter, fastened at top by three
wood screws, and at bottom with a staple driven
into the joints of the wall, the joints having been
plugged with wood . The pressure is put on by
means of a f -in . feed screw , which passes through
block ( B ). You can thus drill in ary position within
the radius of the arm and to any height according
to D. The method of fastening to the wall was
not very good, the bottom of D sometimes springing
out of the wall, so I have altered it to Figs. 3 and 4 .

Lop

if ser screw B.TH feed screw
A
Berlini
0:#B
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i ser screw
-19 "

dia

Brace

A CYLINDRICAL COPPER LAP.

Lubricants.
A correspondent in Modern Machinery gives the
following advice on lubricants to use when cutting
wrought iron or steel : The best grades of sperm
oil and lard oil are considered the best lubricants
to use for cutting steel or wrought iron . One of
these oils should always be used when reaming or
tapping is done. Soda water or , in some instances,
a mixture of soft soap and water, should be used
for turning shafts , & c ., as soda water is a good
medium for absorbing heat. Soda also prevents the
water from rusting the machines or the work .
When making a finishing cut on soft iron or steel
with a very sharp tool, a very bright and smooth
surface is obtained by eeping a supply of water
on the tool. In fact, a polishing operation is often
unnecessary after making a water cut, " as this
process is called .
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receive the end of screw . The method of using
the lap is as follows :-Say a {-in . pin has expanded
slightly with hardening and is required to be a
good sliding fit in a hole : place the lap in catch and
put it on the pin in the lathe and adjust the screw
so as to let the pin revolve without seizing the lap.
Then revolve the lathe at the highest possible
speed, pour a drop of oil and sprinkle a little flour
emery powder on the pin , then move the lap up and
down the full length . It will be found that this
makes the pin exactly parallel, and also produces
a beautifully finished surface.
This tool also possesses the advantage of allowing
the smallest amount of material possible to be re
moved , thus any desired tigbtness of fit may be
obtained . The lap will be found useful in making
piston and valve rods, & c .
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Wall
Bench
A SIMPLE DRILLING DEVICE .
I took the upright ( D ) down, put it in the fire, and
straightened it ; took the bar ( A ) off and got the hole
bored out (by a friend ) to i irs. diameter, fitted it
with a brass bush to fit upright ( D ) neatly, as the
original hole had worn , and also having been bent
rourd D while hot to form the hole ; a perfect hole

December 15, 1904 .
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to 84 ins., and after locking them by the knurled
screws, we find weareout seven or eight thousandths
of an inch ; it is then only necessary to release the
knurled screw in head A and make the correction ,
which is quickly done. The bar C can bemade any
convenient length , and may be indefinitely ex
tended by means of other bars with a socket at one
end fitted with a conically pointed screw to fit the
V -groove in bar C. The details of the screw will
be readily understood without further description.
American Machinist.

could not be made. Then I got the upright D
drilled for 24- in , bolts as shown , which pass through
the wall, made some square washers, 3 ins. square
by 1 in . thick ( F ), screwed the bolts and fixed it up
as shown , leaving D straight by inserting a block
of wood and two plates. I shall be able to take
the bar off now , as I could not do before. Since
I altered it I have drilled f-in . holes it ins. deep
easily , and with a good sharp drill it will drill larger
holes than this . The best results can be got by
keepirg as near to D as possible , so that you do
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DETAILS OF A TRAMMEL WITH MICROMETER HEAD .
not get a big leverage. The brace is made of steel,
the point at top being hardened , which fits into a
hole in screw ( C ) .
Trammel with Micrometer Head .
By R. J. KRUSE .
Herewith is a working drawing of a pair of im
proved trammel points. A section is shown through
head A , which has micrometer adjustment ; and
head B is practically a duplicate of A with the
threaded sleeve omitted. The points are held by
means of a slotted sleeve, as shown , and can readily
be replaced with longer points iſ the work requires,
or a lead pencil can be substituted if desired . The
object of the micrometer adjustment is not for
definite setting, but only to facilitate setting to a
scale . For example , if we wish to set the points

A Spirit Flux for Soldering .
By R. E. B.
An excellent soldering fluid , similar to that given
on page 458 (No. 186 ), may be made by dissolving
stick ” zinc chloride, obtainable from
ordinary
most large chemists,.in methylated spirits . Being
very soluble the solution may be made as strong
pint will be found
as Gesired , but i oz. to the
satisfactory . This alcoholic solution has two great
advantages over the ordinary aqueous one, whether
the latter be made by dissolving zinc in hydro
chloric acid (making " killed spirits "') or the solid
zinc chloride in water. It can be applied with great
ease to the exact part of the metal on which it is
desired the solder should run . It covers this area
with a thin level coating, drying up instantly to a
transparent varnish , instead of collecting into little

December 15, 1904 .
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drops and leaving the intervening spaces bare.
This is due to the low surface tension of the alcoholic
solution. Further, this dry film of zinc chloride
not only performs the office of flux most efficiently,
but it obviates the chilling of the soldering bit
which occurs when the water solution is used .
The same advantage is noticed when using it for
tinning the bit.
A good test of its value may be made by taking
a piece of hack -saw blade, and painting it with the
solution without troubling to brighten the surface.
On applying a hot “ tinned ” bit,the steel instantly
takes a layer of solder where the coating of flux has
been .
Although naturally more expensive than " killed
spirits ," it is not so in use. Owing to the ease with
which it spreads over the desired area, one need
put on no more than is required to remain . With
the aqueous solution a great deal usually runs off.
A Jig for Drilling Balls .
By “ SREGOR.”
The accompanying sketches show a design for
drilling balls , & c .
It is a very difficult task to
drill a ball and ensure the hole being in the
centre,
In the ordinary way this is overcome
by the use of the jig, as shown . The jig, which is
very simple to construct, consists of two plain
discs (C and D ) ; these can be made of any suitable
metal. The pin ( E ) is turned and pressed into
disc D , whilst the top disc C is bored to a loose
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countersinking, because this locates the ball cen
tral with guide hole. The guide holes can be drilled
large size, and bushes made to fit with varying
sizes of centre holes. When the balls are fixed , the
two discs are held together by the nut, and the
whole set drilled with one fixing .

The

Latest

in

Engineering .

Milliampere Meter for Current Through X
Ray Vacuum Tube. — All radiographers would
like to know the quantity and penetrating power
of the rays given off by an X -ray tube at any mo
ment. The majority have no means of ascertain
ing this ,and , therefore,make theonly measurements
in their power, viz., take the volts and amperes
given , not to the X -ray tube, but to the primary of
the induction coil.
By means of the instrument
Mr. Leslie Miller is supplying, the intermittent
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A JIG FOR DRILLIN , BALLS.
fit on pin , and should be faced up true with hole ;
holes can now be spaced around the disc , a con
venient distance from the edge, for a given number
of balls to be drilled with one fixing of the jig,
these holes to be the same size,as holes intended to
be drilled in balls. As these holes act as " steady "
for drill, the holes must now be countersunk on
the inside, as shown on the sketch , to receive the ball
to becoperated on . The countersink should be
smooth and not chattered as often occurs in

current that passes through the tube itself can be
measured like the interrupted current through the
primary winding. In reality , the needle of the
instrument indicates in milliamperes a mean of the
rapidly dying away impulses it receives. The
important point to be borne in mind is that by
means of the Tube Milliampere Meter the operator
can know when he has reproduced certain favour
able conditions. Instead of merely judging the
condition of a tube by the green fluorescence, or
the effect on a screen (a method which needs very
long practice to be a reliable means of determining
its suitability for a given case) a proper reading of
the instrument can be taken . For instance, if it
be found , in the case of a certain tube, that when
3 milliamperes are passing, with a 2-in . parallel
spark gap to show the pressure, a stone in the
kidney can be taken in two minutes ; the difference
between the patients themselves will be the only
unknown factor when the next kidney case comes
on . Also , if the tube in question happens to be
broken , by ordering another to give 3 milliamperes
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with a 2 -in . parallel spark , there will be more proba
bility of getting the tube required than by merely
ordering a
new tube for a 12 -in . coil. ”
The
instrument consists of a delicately pivoted soft
iron needle , with a long aluminum pointer attached
to it, which works inside a coil of fine wire. The
controlling force is a permanent magnet fixed under
the coil. In case the coil is working under bad
conditions, so that a reverse current due to the
" make " of the circuit passes through the tube,
such reverse current must in any possible instru
ment be either added to, or subtracted from , the
proper current. In this instrument it is added .
When the coil is worked from voltages up to , say,
30 volts, there is no appreciable current at the
make," as can be seen by the insertion of an inch
air -gap in the circuit. This adds some resistance,
but stops the low E.M.F. of “ make." With this
instrument in the circuit of the tube, and instruc
tions to turn off the current directly reading ex
ceeds a certain number of milliamperes, a nurse can
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with Halpin's thermal storage apparatus, which
consists of a storage tank filled with feed -water
of the same temperature as the water in the boiler .
This is filled up when steam is plentiful, as for
instance, when the engine is standing, or the safety
valves are blowing, and the hot feed -water is sup
plied to the boiler when the engine is running
without having to keep the injectors working . The
injectors deliver the feed-water into a cylindrical
vessel placed over and connected with the boiler ;
it can be filled nearly to the top without overflowing
into the boiler. A valve operated from the cab
allows the water to descend from the tank into the
boiler as required . A water gauge on the end
shows the height of the water in the storage tank .
The engine was fitted with the apparatus in Decem
ber , 1903.

LUBRICANT FOR DRILLS. — An excellent lubricant
for drills and metal cutting tools in general can be

No. 703.-G.N.R. LOCOMOTIVE FITTED WITH HALPIN'S THERMAL STORAGE APPARATUS.
safely be left in charge of a treatment case without
fear of the patient receiving an “ X -ray burn ,”
through the tube unexpectedly going down in re
sistance. The best place to fix the instrument is
usually on the tube stand , but it can be screwed to
a wall or table, or anywhere not too near the in
duction coil. With a properly acting mercury
break, the needle is quite steady ; but with a
platinum hammer break some swinging is unavoid
able.
Feed Water Heater for G.N.R. Locomotives.
-The accompanying illustration shows engine No.
703 on the Great Northern Railway, a 2–4–0
passenger locomotive designed by Mr. Patrick
Stirling, and built by Messrs. Kitson & Co., of
Leeds, in 1883. It has been fitted by Mr. Ivatt

made by mixing turpentine with machine or lard oil
in equal proportions. The turpentine causes the
tool to cut very keenly .
A RADIUM CLOCK . - A novel exhibit at a lecture
given by Sir William Ramsay, F.R.S., recently , at
Ealing , was a radium clock , an idea of Dr. Hampson .
By means of an exceedingly small quantity of
radium salt a feather is electrified . It bends away
from the metal until it touches the side of the
vessel and loses its electrical charge, then springs
back and is again electrified , the process being
repeated any number of times, practically like
the swinging of a pendulum . A clock of this
kind would be conceivably possible, and as it would
persist so long as the radium retained its power we
might have a timepiece going for, say, 2,000 years
and never require to be wound up .
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of Loco

motive Types .
By CHAS, S. LAKE .
ORDINARY LOCOMOTIVE TYPES ; ( A ) TENDER
ENGINES .
(Continued from page 535.)
(11) Six -coupled Bogie or Ten -wheeled Type. - A
few years ago such engines would have been termed
" magnified goods engines.” Now they are used
in all parts of the world for heavy express work ,
and are to be found in this country on the North
Eastern , Caledonian , Glasgow & South Western,
Great Western , Great Central, and London and
North -Western Railways. With small wheels these
purposes.
mixed -traffic
engines are used for
Across the " Herring Pond ” they are known as
Ten -wheelers," as if they had a monopoly of the
use of ten wheels.
(12 )
Consolidation
Type. — This old American
term is in common use to denote this wheel arrange
ment. These engines are almost universal in the
United States for heavy goods traffic , and are very
commonly employed in other parts of the world .
In this country there is only one “ Consolidation
engine, one recently built by Mr. Churchward for the
Great Western Railway .
Thus far, what are best classed as the ordinary
locomotives of the world have been briefly described .
In the next article the ordinary tank engine types
will receive attention, and a concluding article will
deal with the special and unusual wheel arrange
ments, of which many are employed in various
countries .
( B ). TANK ENGINES. - In no other country is such
extensive use( made of tank engines (“ machine
tender " and tender -locomotive are respectively
the rather confusing French and German terms for
these engines ), as is the case here ; the design
of such engines is almost a fine art among British
engineers, for it is the practice on our railways to
use tank engines for all duties for which a separate
tender is not absolutely necessary. Tank engines
have been described as “ The Handymen of the
Railway," and this description aptly indicates the
all-round usefulness which is characteristic of them ,
both in theory and in performance, on our railways.
The principal ordinary tank engine types will now
be briefly described with reference to the diagram .
( 1 and 2 ) These types are only found to -day in
the older engines, though a large number of such
engines are still doing good work .
( 3 ) Six -coupled . — This type is the usual for
shunting and local goods tank engines, though on
many railways it is being superseded by an eight
wheeled type as larger engines are coming into use .
On a few railways these engines are used for working
passenger trains, notably the Great Eastern Rail
to use
way . It is a very common practice
“ saddle " tanks (Great Northern and Great Western
Railways especially), instead of side-tanks for these
engines.
(4 ) Leading Bogie Four-coupled . — This is the
equivalent for tank engines of the 4-4-0 type of
express tender engines, but the type is not greatly
favoured . The best known engines are those of
the North London , Metropolitan, District, and
North British Railways, in most cases with outside
cylinders.
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(5 ) Front-coupled Trailing Bogie. — This may be
considered the standard for passenger service.
These engines are found capable of dealing with
almost any work required of them , and the design
admits , moreover, of a serviceable and yet cheap
engine being produced . The type is the standard
on many railways, and there are very few railways
which do not use them at all. These engines are
generally referred to in America as being of the
Forney " type, after the engines designed by Mr.
Forney and used for so many years on the Elevated
Railways of New York and Chicago .
(6 ) Double-ender Type. — This type is used very
extensively , though not so generally as the pre
ceding type , on British railways. It is known as
the double-ender ” type as the wheels occur in
the same order in both directions. Many tank
engines of recent design are of this type.
( 7 ) “ Mogul ” Type. — This type is, we believe,
absolutely unknown in Great Britain , but in years
gone by it has been a favourite type among Con
tinental engineers, and it is found, to a limited ,
extent, in American practice.
(8 ) Six - coupled Radial. — This is a direct develop
mentof the 0-640 type , the trailing carrying axle,
fitted in radialaxle-boxes (hence the term “ radial " )
being provided to carry the large bunker. The
type should now be reckoned as a British standard ,
for it is now common for goods traffic , and it is used
on many railways, notably the London and North
Western and London , Brighton & South Coast
Railways, for passenger service, often on trains
calling for very fast running.
(9 ) Eight-coupled. — This is a tank engine version
of the eight- coupled tender engines used for mineral
traffic . The only British railway using these engines
is the Caledonian Railway, where they are employed
for heavy local mineral traffic and for banking on
steep gradients, but the type has been often em
ployed in Continental and American practice, and
is occasionally found in very powerful contractor's
locomotives.
is
(10 ) Ten -wheeled.- The term " ten -wheeled
sacred in this country for tank engines having this
wheel arrangement, so that a special use of these
words is not confined to the United States. They
are sometimes described as “ Atlantics," but this
is quite incorrect, for all the characteristics of the
“ Atlantic ” type are lacking, except that the wheel
order happens to be 4-4-2. It is really a tank
engine version of a 4-4-0 express engine, with an
additional axle to carry the bunker which takes
the place of a tender. These engines are used
principally on the London, Tilbury & Southend,
Great Northern , Great Central, Taff Vale, and
Great Southern & Western ( Ireland) Railways, and
in many cases are ofvery largedimensions.
11. Six -coupled Trailing Bogie. — This type may
be considered either as a six - coupled variation of
the 0–4–4 type, or as a bogie variation of the
0–6—2 type. Its use is as yet very limited , and
confined in this country to a few engines on the
Wirral and Lancashire, Derbyshire and East -Coast
Railways, together with some old locomotives to
be found in Ireland . Many of the old Mersey
Railway engines were of this type. It is not very
extensively used abroad , though it is a fairly well
known type.
12. Eight-coupled Radial.-— This type is really
derived from the eight-coupled tender mineral
engines, with an additional axle to carry the bunker .
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A few engines have been employed for many years
on someof the Welsh railways, but the only modern
engine known to Londoners is No. 116 of the Great
Northern Railway. This engine, it will be remem
bered , was used for a long time in local passenger
service, and it is understood that further engines of
the type are under construction.
13. Six -coupled Double- Ender. — This type is in
very extensive use abroad, both on the Continent
and in America, but it is represented here only by
the big tank engines recently introduced on the
Lancashire and Yorkshire and Great Western Rail
ways, although it has existed for many years among
the steam locomotives of the now electrified Mersey
Railway.
14. Double-bogie Type. — This is a bogie version of
the four-coupled “ double- ender ” tank engines. It
is only employed on the Wirral and Midland and
South Western Junction Railways in this country.
The best known foreign engines of this type are the
fine locomotives recently introduced on the Northern
Railway of France.
15. Bozie Six -coupled . — This type is not used to
any considerable extent, and is quite unknown in
this country, but it is included here as there are a
fair number of Continental representatives of the
type , notably the tandem - compound tank engines
of the Northern Railway of France .
( To be continued .)
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Electric Night - light.
By W. B. K.

HE following description will show how I
THsucceeded in making a useful and neat electric
night-light, which , now the wintei is ap
proaching, may be of interest to the readers of
THE MODEL ENGINEER .
The few things required are a small brass push ,
a pocket flash -light, some copper wire , a small
pear-push , and some fretwork wood . Make a box
the size as follows : 37 ins. long, 3 ins. broad , i in .
deep ( inside measurement) . On the sides of this
box screw two brass plates about #in . wide and
24 ins. long. Next bore a small hole through the
centre of the top of the box and fix in this a piece
of brass rod about 7-16ths in . long, as at C , Figs.
2 and 3. To this rod solder a piece of wire and

For the Bookshelf .
[ Any book revlewed under this heading may be obtained from The
MODEL ENGINEER Book Department, 26–29, Poppin's Court
Fleet Street, London , E.C., by remitting the published price and
the cost of postage .]
WORK ( Volume XXVII, February to July , 1904).
London : Cassell & Co. Price 4s. 6d., postage
od .
Volume XXVII sustains the reputation of this
journal for comprehensiveness. It comprises 571
well-filled pages of useful information and several
instructive serial articles, amongst which we may
mention “ The Construction of a Surveyor's Dumpy
Level, " and “ Glass Writing, Embossing and
Facia Work .” Four coloured plates are included
with the volume.
INTENSIFICATION AND REDUCTION (No. 15 of
Photography Bookshelf Series ). By H. W
Bennett, F.R.P.S. London : Iliffe & Sons.
Price is. net , postage 2d .
This is a useful little guide to the subject , which
should be found of much assistance to both
amateur and professional.
THE PRACTICAL ENGINEER POCKET BOOK FOR
1905. Manchester : Technical Publishing Com
pany, Ltd. Price is . net ; leather gilt , with
diary , is . 6d . net ; postage 2d .
We are pleased to see that the Practical Engineer
Pocket Book , which has always been a favourite
with the steam engineer, is in its 1905 edition main
taining its excellent reputation . We understand
that the contents of the book have been subjected
to a complete revision, and - more especially the
Rope
chapters on “ Steam Turbines ” and
Driving ” -generally modernised . The section of
Patents has, in view of the new laws coming into
operation in January next, been entirely re -written .
We can heartily recommend it to our readers.

Fig . 1. - AN ELECTRIC NIGHT-LIGHT,
connect to the brass plates D on the side of the box
(Fig. 2 ).
Then take the case of the pocket flash -light,
remove the socket in which the lamp is screwed ,
and solder to a piece of brass about 1 in . diameter
over the centie of a hole which inust be bored in it .
Screw this piece of brass to the top of the box , the
piece of rod projecting through the centre of the
hole, as shown at B and C , Fig . 3. Connect a length
of twin flexible wire to the pear-push and then bore
a hole through the side of the box. Pass the twin
wire through , take one end and solder to the other
brass plate, the other end being soldered to the
screw socket as at B in Fig . 2 . Take the bottom
outof the brass push and screw it to the top of the
box as at A , Figs. 2 and 3 .
Fix a back to the box and near the top place a
hook (see F , Fig . 3). G , Fig . 2 , is the handle of the
mouth of the box , and E is the pear-push . Bend
the brass lugs of the battery back as at Fig. 4. The
woodwork may be improved by staining.
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Yacht Architecture .

By W. H. Wilson THEOBALD , M.A.
I (Continued from page 492.)
VIII. - CURVES OF DISPLACEMENT AND “ IN ” AND
Our WEDGES .
HE curve of the displacement shows the relative
TH fulness and fineness of the fore and aft
bodies of the boat, and is a very simple
curve to draw . Each body section is calculated
for its area by Simpson's rule. This probably
will have been done already when the displace
ment and centre of buoyancy of the boat wire
found. A base line is drawn , and divided equally
to represent the sections of the boat. From
these points the perpendiculars are drawn . The
size of the largest area (that at No. 7 is usually
taken if the L.W.L. is divided into ten equal
parts) is reduced to a convenient figure.
For
instance, suppose the base line to be 20 ins. long ,
and the area at section 7 to be 36 sq . ins., then
divide all the areas by 20, making the 36 square
inches equal to 1.8 . Set off this length on the
perpendicular drawn through 7 , making the length
1.8 ins. The area of each section is divided by
20, and the quotient set off on the respective per
pendicular, and a curve is then drawn in through
the points so marked .
This curve, it is needless to say, must be per
fectly fair throughout its entire length .

calculations, and only the actual body of the boat
taken into acc , unt. This curve, of course, repré
sents the curve of displacement for the boat on an
even keel. A further illustration of the curve of
displacement will be given later on, when the
Fig . 4 .

C

FIG . 3. - CROSS -SECTION .
For description ]
[ see page 560 .
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So
FIG . 2.- PART SECTIONAL PLAN
OF ELECTRIC NIGHT-LIGHT
APPARATUS .

E

In drawing the curve of displacement for a keel
boat, the section of which is shown in Fig . 21, the
whole area must be taken , including the lead keel ;
but in fin keel models, where the lead is fashioned
in the form of a bulb , and hung at some distance
from the actual hull, the lead is excluded from the

areas of the “ in ” and “ out ” wedges are calcu
lated .
It has already been shown that a boat, when
heeled , should not, to any great extent, alter the
position of the original centre of buoyancy for the
fore and aft position . This is the same thing as
saying that the curve of displacement for the heeled
position should not materially alter its form for
any inclination ; and this subject will now be taken .
Fig . 28 shows the body plan of a fin keel boat of
40 -in . water line heeled to an inclination of 20 °.
To save the trouble of having to draw each section
on both sides of the centre line, two lines, as shown
by A B and CD , are drawn at an angle of 20 °, the
line A B representing the inclined angle for the
after sections on the left-hand side of the boat,
and C D that for the inclined angle for the forward
sections on the right hand side. At the first glance
the reader may wonder how the “ in ” and “ out "
wedges are to be calculated, seeing that only half
a section is drawn , instead of a whole section , as
in Fig . 21.
First of all, the “ in ” wedge will be taken, as
this is fairly clear. To obtain the position of
lines A G B and CGD, the section numbered 7
should be drawn on both sides of the centre line
and the “ in ” and “ out ” wedges made of equal
area by the method shown in Fig . 21. Having
found the right position , A B is drawn so that the

December 15, 1904 .

The Model Engineer and Electrician .

562

angle formed by A B and E F is 20 °, and also the
angle formed by CD and E F is one of 20 °. The
two lines will intersect at G , which point will, of
course, fall on the centre line. The " in " wedge,
as being the simpler to calculate, will be taken first .
For the after sections (7 , 8 , & c.) the “ in ” wedges
are the areas contained within the boundary of the
line AH , the water line EH and the curve of the
section ; thus the “ in ” wedge of section 7 is the
figure A HE ; that of section 8 is the figure a e H ;
that of section 9 is a'e' H.
For the “ in ” wedges of the forward sections the
lines K D and K F are used , and the curve of the
section ; thus the in ” wedge of section 6 is the
figure D KF; of section 5 it is d Kf; and so on with
each section .

The

2
13

By “ Zodiac.”
(Continued from page 514.)
(57) Standard Armature Stamping. – The best
form of standard stamping to adopt would be one
having six slots per pole -- i.e., a total of 24 slots for
a 4 -pole and 36 slots for a 6 -pole machine. For a
single -phaser
such an armature would have
4 slots (per pole ) wound , 2 slots being left empty
(as Fig . 44, a ). If wound as a two -phase machine
there would be three slots per pole per phase (as
shown in Fig . 44 , b ) ; while as a three-phase machine
there would be 2 slots per pole per
phase (as in Fig . 45, b ).
(58 ) Two -phase Armature Wind
3
A 56
ings. - A two-phase winding is sim
ply two single-phase windings dis
placed by half of a pole pitch (or
90 electrical degrees), as mentioned
in paragraph 11. The armature
coils of one phase arewound quite
straight, being simple rectangles,
while those of the second phase are
bent up so that they clear the coils
of the straight phase. This will be
clear on inspection of Fig . 46. (In
the various diagrams, Figs. 39 , 44
and 45, the straight phase is shown
with slightly bent coils for sake of
clearness.) In a slow -speed alter
nator having a large number of
poles the bent phase will have a
higher resistance than that of the straight phase .
In practice this difference in the resistance of the
two phases is quite negligible . The arrangement of
the coils composing the two phases can be carried
out in any of the ways already shown in Figs. 41,
42 and 43.
.0
2

12

of Model

Alternators .

A

9 10 11
A78
llal
an

Construction

2"k 00

К.
H

E

FIG . 28.

N

S

N

a

3

Now for the out ” wedge. If section 7 had been
drawn on the right-hand side of the centre line, as
in Fig. 21, this wedge would have been the figure
HFB ; but here it is clearly not the case, as the
greater portion of this figure, viz ., L GBF is part
of section 6 .
Now the reader is asked to imagine for one
minute that section 6 on the plan is in point of
fact exactly the same as section 7 , and that the
out "
figure HFB is therefore in reality the
wedge of section 7. The sections 6 and 7 being
equal, and the lines A B and C D of the same in
clination to EF, the figures H F B and K EC are
exactly equal ; but the figure H F B is the " out
wedge of the section 7 ; therefore the figure KEC
is also equal to the “ out wedge of section 7 .
If it is desired to keep the whole of the " out "
wedge on the same side of the centre line, then the
figure EKC is equal to the figure ELGC +
figure LKG ; and LKB is equal to HLG ;
therefore the " out ” wedge of section 7 is the
figure ELGC + figure L H G.
Similarly , the " out ” wedge of section 8 is the
figure e Kc, and that of 9 is the figure e ' K c '.
For the forward sections, the out wedge of
6 is F HB; that of 5 is f H b .
The reader will see that the smaller the angle
of heel, the nearer will the point of intersection of
A B and C D (viz., the point G ) approach to L ;
and, in fact, for some cases of deep keel boats the
lines of inclination may be drawn in the first case
as intersecting at L. This would make the “ in
wed of section 7 ALE and the " out wedge
EL C , and similarly for the other sections.
(To be continucd .)
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Fig . 44. — Six SLOTS PER POLE ARMATURE , WOUND
AS (a ) SINGLE-PHASE GENERATUR ; ( b ) Two
PHASE GENERATOR ,

(59 ) Three-phase Armature Windings. - In this
case the coils are wound in much the same manner
as in the case of two-phase machines, the coils
being spaced at 120 electrical degrees to each other,
(as explained in paragraph 11). The general
arrangement of the coils is shown in Fig . 45. a and
b ,the three phases being shown respectively by full
lines, dotted lines, and chain dotted lines , in order
to clearly separate them . The arrangement of the
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end connections is clearly shown in Fig . 46. On
referring to Fig. 45 a , it will be noted that the coils
composing any one phase are alternately bent ( B )
and straight (S ). In winding the armature, the
bent coils are placed in position first, and then the
straight coils. An alternative method is shown in
Fig . 47, where all the coils have the same shape,
the different phases clearing each other, owing to
the curved shape of the coil ends. A winding
having only one slot per p.ɔle per phase is shown
( Fig . 47), but the same style of end connection can
be used for a multi-slot winding. In winding such
an armature the coils have to be put into the slots
in groups, so that working round the armature,

B

for instance , with a two-slot per pole per phase
winding it would be simpler to carry out the wind
ing as per Fig . 41 A , rather than adopt Fig . 41 B.
wiich would here be a complicated arrangement ,
2
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B

B
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FI ;, 47.- THREE -PHASE WINDING WITH CURVED
END CONNECTIONS.
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Fig . 45. — THREE -PHASE WINDING with ( a ; ONE
.
SLOT IER POLE PER? PHASE ; ( b ) Two SLOTS
cvoro PER POLE PER PHASE .
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FIG . 48. - STAR AND MESH CONNECTIONS.
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first the one side and then the other side of any
coil is placed in its respective slot, in much the same
manner as the winding of a former wound drum
armature is carried out.
In some cases it is required to alter the connec
tions from “ Mesh to " Star " or vice versa . The
method of changing the connection from the one
to the other is clearly shown in Fig . 48, while Fig .
49 shows a switch arranged to do the same thing.
It will be seen that when the 3 -pole switch is over
connected and
to the left the coils are Mesh
that when the switch is over to the right the coils
are Star " connected . This is a most convenient
arrangement to have on an experimentalmachine.
In a three-phase winding it is well to keep to the
arrangement of the coils as simple as possible ;

lll

Fig . 46. - END CONNECTIONS OF THREE-PHASE
WINDING, SHOWING BENT AND STRAIGHT Coils.

Neutral point
Fig . 49. - SWITCH FOR CHANGING FROM “ MESH ”
TO “ STAR ” CONNECTIONS,
At the same time, Fig. 41 A , is a very good arrange
ment to use for a
single-phaser ” or a two -phase
machine, as the coils can be all of the same shape,
whereas, with
41 B , two shapes of coils are
required .
To assist the placing in position of the coils it is
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a good plan to paint the ends of all the slots of one
phase black , those of the second phase being
painted blue, and the slots of the third phase red .
This is a great help and well worth the very small
amount of trouble involved . A large sized diagram
of the winding should be made, the three phases
being coloured red , black , and bluc, respectively,
in order to clearly distinguish them at a glance.
Such precautions may save the amateur winder a
considerable amount of trouble at a later date.

COPPERING STEEL OR IRON . — In coppering a
surface of steel or iron to take scratch marks, a
few drops of muriatic acid will make the copperas
take hold of the metal even if it happens to be
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The Building of a Locomotive ,
By CHAS. S. LAKE .
(Continued from page 470.)
N many of the works which the writer has visited
IN the boiler shop is so arranged that thematerial
comes into the building at one end and emerges
at the other in the shape of the complete boiler ready
for testing and despatching to the erectors' de
partment.
The shop is divided up into so many
(
bays,” each one specially adapted for one of the
many stages of boiler making. Thus, No. 1 bay
is used for marking-off plates ; No. 2 for shearing.
punching, and generally preparing them ; No. 3 is
the hydraulic flanging section ; in No. 4 the build

FIG . 6. – BALANCED CRANK AXLE AND WHEELS FOR L ,N.W.R . FOUR -CYLINDER
WebB COMPOUND LOCOMOTIVE.
oily, and it is not necessary even to wait for it to
dry ; just wipe off any su
of acid with a rag.
REMOVING RUSTY BOLTS. — The most effectual
means for the removal of bolts that have rusted in ,
without breaking them , is the liberal application
of petroleum . Care must be taken that the petro
leum shall reach the rusted parts, and some time
must be allowed to give it a chance to penetrate
beneath and soften the layer of rust before the
attempt to remove the bolt is made. Bolts and
studs on which the nuts are fixed with rust are
often broken off through impatience . In most
cases a small funnel built round a stud or bolt end
on the nut with a little clay and partly filled with
any of the searching petroleum oils, and left for a
few hours , will enable the bolt or nut to be moved .

ing up of the boilers is carried on ; No. 5 bay is the
riveting department ; and No. 6 the mounting shop
Many boiler shops , have, in addition to the
foregoing bays, a machine section and smithy ,
thus centralising the work of the department, and
rendering it, so to speak, self-contained . Fig . 5
(see page 471, November 17th issue ) shows part
of the boiler shop at the N.E.R. Darlington Works,
and it will be noticed that several plates in various
stages of preparedness are to be seen. A firebox
plate can be seen mounted on trestles to the right
of the picture. The holes around the edge have
been punched or drilled , and the plate is shown
as undergoing further treatment under a radial
arm drill, which is seen at the extreme right of the
photograph. The fire hole has been formed , and
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the plate is generally well advanced towards com
pletion . Near by , on another trestle , is a founda
tion ring, whilst a couple of tube plates are lying a
little to the right in the immediate foreground of
the illustration . Higher up the shop a complete
inner firebox shell is to be seen (with the tube
plate uppermost) and the roof girders in position ;
whilst other plates and boiler barrels, in various
stages of completion , are plainly visible , an electric
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of securing the wheels to the axle, and so on, and a
few remarks will here be necessary on the subject
of the axles themselves .
They are made either of wrought iron or steel,
but for crank axles, mild steel is almost invariably
employed . In any case, the axle is always sent out
well annealed, the usual practice being to stack the
hot forging into ashes, letting it cool as gradually as
possible .

Fig . 8. - SHOWING THE VARIOUS STAGES IN THE MANUFACTURE OF A FORGED LOCOMOTIVE CRANK AXLE ,
L. & N.W.R. CREWE WORKS. (Furnaces to the Right ; 2,000 -ton Press in the Background.)
overhead crane being provided for lifting and trans
ferring the work from one part to another.
The photograph (Fig . 7 ) shows the boiler shop at
Crewe Works (L. & N.W.R.), and here a large
number of boilers is shown in course of building.
Before repairing to the erecting shop to witness
the various operations involved in putting the engine
together, it will, perhaps, be well to look into the
wheel department, to ascertain a few facts about
the work of preparing the wheels and axles for the
final processes in the first -named department.
Brief reference has already been made to the method

Some crank axles are made in one solid piece
throughout, and others are built up ; that is to say,
the ends, centre length and webs are formed
separately , and are then built up by shrinking the
webs on to the axle and crank pins, and further
securing them by means of keys and pins. Ad
vantages are claimed for both methods, but the
" built-up " construction is the more favoured ,
perhaps, of the two in the latest engines. When
the axles are solid forged in one piece it is usual to
strengthen the crank webs by shrinking on hoops,
thus reducing the liability to fracture, which is the
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Fig . 9. - CREWE WORKS, LONDON AND NORTH -WESTERN RAILWAY.
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bugbear of the crank axle. The crank webs are of
various shapes, some being elliptical, others
parallel with semi-circular ends, and others, again ,
entirely circular. The circular shape has the
advantage that it can be easily turned in the lathe
and all machining done to it there. It is also
noticeable that on the North Eastern Railway ,
where this pattern of crank web is employed , the
solid crank axles are not provided with hoops, as
usual, from which it is reasonable to infer that
these webs are not so liable to fracture as are those
differently formed .
On the London and North Western and London
and South Western Railways, some of the loco
motives are fitted with balanced crank axles. Fig . 6
(page 564) shows one of these, together with the
driving -wheels which have the counterbalance
weights in the boss,as fitted to the four-cylinder com
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Table .

By S. R. TYSSEN .
BOUT a year ago I made this whirling table
with which to perform various experi
A
ments , Thebaseboard and angle support are
made of deal.
The table itself is of pine, and the
axle is of beech ,
I first tried making the table and axle separately ,
but could not get it to run true, so I mortised a
piece of beech , if ins. by i } ins., into a round piece
of 1 in . pine, and turned the whole thing in one
piece, the axle to it ins. diameter, the table to
9 ins. ·diameter. The upper bearing is a brass
ring running in a piece of holly ; the lower bearing
is a steel point running in a centre-punched piece of
brass. On two opposite sides are two pieces of
copper, with an edge bent over about 1 in ., which
fit in a groove in the axle, and prevent the table

Fig . 1. - PLAN AND ELEVATION OF A WHIRLING

pound express passenger engines of Mr. Webb's
design .
This practice does away with the necessity of
providing rim balance weights in the wheels. As
has already been said , the wheels are forced on to
the axles by hydraulic pressure, and are , in addi
tion , keyed thereto . The crank -pins in the wheels
(for the coupling- rods) are also forced into position
by hydraulic power.
The wheels are forced on to the axles before the
tyres are shrunk on , and each tyre is bored to gauge
before being shrunk on to the wheel centre. Finally,
the tyres are accurately turned , and the axle and
wheels are sent to the erecting shop ready to take
their place as part of the completed locomotive .
(To be continued .)
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TABLE .

from rising when in rotation and coming out of
the lower bearing. The revolutions made by the
driving wheel are to those of the table as 1 : 7
(theoretically ).
When the table can be used in a vertical position
it is best to run it with a motor, if one is at hand ,
because it gives a much steadier speed , and saves
trouble.
The following are some of the experiments that
can be made with it :
1. To find the number of revolutions the table is
making per minute : Pin a circular piece of paper
on to it , and get it running steadily ; put the point
of a sharp pencil on to the centre, and draw it
slowly towards the edge for five or ten seconds ;
then stop the table, and draw a line from the centre
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direction (rotate the table in the
opposite direction ) ; rotate the table
slowly either way, and a peculiar
effect is produced on the eyes .
5. The Siren (see Fig . 2 ). Cut
out a disc of cardboard 6 ins. bigger
in diameter than the table, and
draw four circles, the smallest one
having a diameter } in . bigger than
the table, the next one 2 ins. bigger ,
the next one 3 } ins., and the last
one 5 ins. bigger . . On the smallest
circle cut with a cork -borer twenty
wi
four holes 4 in . in diameter, ex
tending round the circle and equi.
distant from one another ; on the
next bore thirty holes, on the next
thirty -six , on the last forty -eight.
Pin this disc on the table and
whirl round as fast as possible ;
then blow air through each of the
circles in turn , preferably with a
pair of foot-bellows, when four
musical notes are produced , the
four being a common chord . This
shows that the ratios of the vibra
Fig . 2. - EXPERIMENTS IN ACOUSTICS WITH THE WHIRLING TABLE .
tions per second are as 4 , 5 , 6 , 8 , for
the notes CE G C , or any other
to the circumference. Count how many times the
combination giving the same chord , e.g., FACF,
line is cut by the line made in turning, and a piece
as can be shown by the chord existing at any speed .
of simple calculation will give the revolutions per
6. To determine the speed by tuning the siren
minute.
2. Another way : This method is better than the
previous one, in that it does not impede the table so
much by friction and takes less time to perform .
Intu the edge of the table stick a pin , cut off the
head so as to leave } in . projecting, and file this to
a knife edge. Get the table running teadily, and
draw the edge of a piece of paper across the edge of
the table , so that at each revolution the pin hits
the paper and makes a mark . It is best to have a
metronomebeating half-seconds to timeby. When
the speed is very high - say, 3,000 per minute — a
very little will cause a .onsiderable increase or
decrease in the revolutions per niinute , such as
altering the tension of the belt, oiling the bearings,
having a piece of paper pinned on, & c . Therefore ,
for an experiment in which the speed must be
known exactly, it would be necessary to have some
device for counting the revolutions affixea .
3. Cut out several circular discs of paper the same
size as the table, paint them different colours ; from
the centre to the circumference of each cut a line,
so that any number may be pinned on to the table
with a sector of each showing. It is possible by
this method to determine the proportions of different
colours that must be mixed to produce any given
colour. For instance, if a special shade of green is
required , pin a blue and a yellow disc on half of each
showing, and whirl round by adjusting the discs until
the right shade is pioduced when in rotation , then
compare the areas, and you have the proportions
in which to mix the colours.
4. Pin a piece ofpaper on to the table , and when
rotating steadily draw a pencil from the centre to
the circumference fairly quickly and regularly;
a beautiful spiral is produced. Rotate this one
way and look at it ; everything seems to be going
away from the centre . Rotate the other way, and
the opposite effect is produced. Over this spiral
| Fig . 3. —PARABOLA FORMED IN LIQUID BY THE
WHIRLING TABLE.
draw another one similar to it , but in the opposite

570

December 15 , 1904 .

The Model Engineer and Electrician .

ax2 + k . For this I refer you to Deschanel's
Mechanics and Hydrostatics," secs 101and 152.
The photograph is of a bottle of strong sulphuric
acid in rotation , and shows the parabola well.

Model Making

for

Beginners .

XVII. - A Simple Model Vertical Steam Engine.
By H. E. FAWKES.
" HIS engine was my first attempt at model
making, and is made almost entirely of brass ,
THI
the piston -rod and shaft being the only excep
tions. The stroke is - in ., bore k -in ., and travel of
sliae-valve 1-32nd in . The cylinder is turned out
of a solid piece of t-in . brass , the valve face being
a saddle soldered on with a projection at top to
support cylinder. The eccentric -rod is made of a
piece of brass wire hammered out flat and bent
round to form the strap . The flywheel and ecen
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to a tuning fork of known frequency. Tune the
siren to a tuning fork by the use of a yariable re
sistance in the motor circuit, and then , without
taking the siren off, find the speed by the pin method ,
sticking the pin in the front instead of the edge of
the table .
The fork was tuned to the circle with thirty holes .
Therefore the frequency = 30 X 125
375 But
we were given that the frequency was 396, which
means that the revolutions of the table must have
been
1 x 396 = 13'2 .
Experimental error =
5'3 per cent.
7. Make a wooden ring with the hole 3 to 4 ins.
in diameter, and centre it on the table and screw
it there. Procure a bottle that will fit tightly in
the hole , and pour somewater into it ; turn it round
gently at first, and it will be noticed that the surface
of the water becomes concave ; turn faster and
faster, and the water rises up the sides of the bottle,
the surface taking the form of a paraboloid of revo
lution, the section of which is a parabola . Now
replace the water by glycerine. It will be observed
that the glycerine takes the form of a parabola
much quicker than water, and is more regulai ;
this is because glycerine is far more viscous than
water — i.e., there is more friction between its mole
cules, and, of course, between it and the sides of
the bottle . By reason of this the glycerine is set
in motion fairly fast, and the centrifugal force pro
pels it to the sides. This force must be resisted

FIG . 2.- DETAILS OF CYLINDER .

tric are both soldered on shaft , while the crank is
screwed with a dab of solder to prevent it turning.
The crosshead is merely a boss, the points of the
two screws being against the piston -rod , thus pre
venting the boss sliding. The spring holding the
valve to the face can be easily adjusted by the two
screws holding ( it. All the screws used are
8 B.A.

FIG.1.-MR. H. E , FAWKE's SIMPLE MODEL
VERTICAL ENGINE,
by an equal and opposite force to let the system
remain in a state of equilibrium ; the opposing
force is the weight of the liquid that rises up the
sides of the bottle, so that the centrifugal force at
any point is balanced by the hydrostatic pressure
of the liquid . By the use of a little very elementary
calculus it can be shown that the curve is a para
bola by the equation working out to the form

WIRELESS TELEGRAPHY. - The Government have
decided to establish a wireless telegraphy station
on the Marsden , some three miles from South
Shields. The site for the signal station will be
erected on the edge of the cliffs which command a
view north and south for miles along the coast.
The new station is primarily to be used for com
munication with passing warships.
DETECTING BAD WELDS. - Defective welds in
tubes can be detected by chemicalmeans by laying
sections of the tubes in a 10 per cent. solution of
sulphuric acid . Good tubes are attacked uniformly
all round, the line of the weld showing merely by
its colour. On the other hand, defective tubes are
eaten away very rapidly in the line of the weld ,
forming a deep slit .
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Practical Letters from
Readers .

our

[ The Editor invites readers to make use of this column for the full
discussion of matters of practical and mutual interest. Letters
may be signed with a nom -de-plume if desired , but the full
name and address of the sender must invariably be attached,
though not necessarily intended for publication.]
A Simple Electric Alarm .
TO THE EDITOR OF The Model Engineer .
DEAR SIR , —Thinking that some of the readers of
THE MODEL ENGINEER may be interested, I send
herewith sketches of a very simple electric alarm ,
which could be made by almost anyone with
ordinary skill, the only tools necessary being a
screwdriver, bradawl, and tenon saw . Thematerial

Fig . 3.- GENERAL
ARRANGEMENT OF
MR. E. A. BRENNAN'S
SIMPLE ELECTRIC
Oooooooooooo

FIG . 2 .
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ALARM ,

Fig . 4. - SPRING ,
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can be found in any amateur's workshop, excepting
the bell and battery,which can be bought for a few
shillings. The clock is a cheap Swiss article (with a
weight), which can be purchased at almost any
fancy shop for is. and sometimes less. Mine has
been in use for about eighteen months, keeps good
time, and, as an alarm , has never failed to wakeme.
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Fig . 1. - DETAIL OF TRIP ARRANGEMENT.
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The specification is as follows :-A is a brass or
copper plate, 2 ins. by i in . by 1-16th in . B is a
piece of clock spring bent to the shape shown at
Fig . 4 , so that when it is screwed down through the
two holes it springs firmly on the plate A and
makes a good contact. C is a piece of wood 4 ins.
by } in . by 4 in ., with a hole drilled to take brass
headed nail F. D is a piece of wood 2 ins. by i in .
by i in ., with a slot cut to take C. E is a piece of
thin sheetmetal cut to the shape aud sizes shown at
Fig . 2 , and slips on to the end of C , thus projecting
beyond the end ofthe baseboard K , so that when the
clock weight descends on to it, it is pushed down
and allows the weight to pass. F is a 1 in . brass
headed nail for C to work on loosely . G is a piece
of sheet metal let in to the end of C and curved
down to let the spirng B work easily past it . HH
are screw eyes connected by a piece of twine, so that
the spring B does not force C down when it is set.
I wound the clock (when I had finished the alarm )

MC
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out in the proper Midland colours. The gauge of
the locomotive is 3 ins., but as the 31- in . gauge
seems to be the more popular one, I am altering
my gauge to the latter , and am engaged in building
several coaches and brake-vans. The engine is
fitted with link motion and is non -compound .
The boiler is something like the one described on
page 189 of “ The Model Locomotive,” but has no
water tubes. The driving wheels are 3 } ins.
diameter, the scale of the locomotive being about
9-16ths to the foot. - Yours truly ,
A. WYLIE .
Muswell Hill.

Alternator Design .
To the EDITOR OF The Model Engineer.
DEAR SIR , —In reply to
Kilowatt Hour's ”
letter in The MODEL ENGINEER for November 24th ,
the chief reason for my not dealing with “ Induc
tor " machines was, as explained in the article ,

2632

A MODEL THREE-INCH GAUGE MIDLAND LOCOMOTIVE.
at 10 p.m. and was up next morning at 7 a.m.and
marked the wall at the point reached by the weight,
and fixed the apparatus so that the bottom of the
weight was on Cat 7 o'clock . If I want to get up
half an hour or an hour earlier or later, I wind the
clock half an hour sooner or later, as the case may
be.
Fig . 3 shows the alarm fitted up . A switch could
be fitted if required , but I find it better without, as
one is bound to get up to the clock to stop the bell,
and by that time is properly awake. A block of
wood or china can be put between A and B during
the day so as to keep A away from B. - Yours
E. A. BRENNAN .
faithfully,
Westbourne Square, W.
A Model Midland Locomotive.
TO THE EDITOR OF The Model Engineer .
DEAR SIR,—I herewith enclose photograph of
Midland locomotive I had built a short time ago,
and which may be of some interest to your readers.
For its size , it is a fairly good representation of the
prototype, and is beautifully enamelled and lined

that they are not suitable for model work .
Prof.
Thompson's book (“ Polyphase Electric Currents ,
1900," I presume), is now slightly behind the times,
four years making a considerable difference in
electrical practice. I do not know of any firm now
making inductor machines, the inherent defects
of this type of generator (large pressure drop,
magnetic leakage, and bad regulation ) having
caused its complete abandonment by all leading
makers. As regards “ Kilowatt Hour's ” sugges
tion of standardisation , I fully agree with him , and
he will note that a standard six-slot per pole arma
ture is advised in the latter portion of the article .
In future instalments of the article a table
of suggested sizes of alternators will be given , and
no doubt some firm will come forward and supply
suitable castings and stampings. - Yours truly ,
ZODIAC."

The man who has the highest situation in the
world is the station master of the Gornegratt
terminus, near Zermatt , at an altitude of 3,246
metres — 10,650 ft . above sea level.
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Replies .

(Attention is especially directed to the first condition
given below
and no notice will be taken of Queries not complying with the
directions therein stated . Letters containing Queties must be
marked on the top left-hand corner of the envelope " Query
but those relating to the Queries
. No other matters
Department”
should be enclosed
in the same envelope.
Queries on subjects within the scope of this journal are replied to
by post under the following conditions :-(1 ) Queries dealing
with distinct subjects should be written on different slips, on
one side of the paper only, and the sender's name MUST be in
scribed on the back. (2 ) Queries should be accompanied ,
wherever possible, with fully dimensioned sketches, and corre
spondents are recommended to keep a copy of their Queries for
ieference. ( 3 ) A stamped addressed envelope (not post-card )
should invariably be enclosed . (4 ) Queries will be answered
as early as possible after receipt, but an interval of a few days
must usually elapse before the Reply can be forwarded. (s)
Correspondents who require an answer inserted in this column
should understand that some weeks must clapse before the
Reply can be published . The insertion of Replies in this column
cannotbe guaranteed. (6 ) All Queries should be addressed to
The Editor, THE MODEL ENGINEER, 26-29, Poppin's Court
Fleet Street, London , E.C.]
The following are selected from the Queries which have been replied
to recently :
(12,970 ) Morse Standard Taper. A. A. (Leicester) writes :
I am reconstructing a screw -cutting lathe that I have come across
second-hand, andwish to bore out the mandre! to be interchange
able with male and female centres and drill chucks ; I particularly
wantit exactMorse standard. Please give the exact taper ofMorse
standard No. 2 in thousandths, if necessary. I have been told
(and it is given in one issue of THE MODEL ENGINEER ), that it is
i in 20 . Is this correct ? Is the No. I a different taper to No. 2
and No. 2 different to No. 3, and so on , or is the difference only
in size ? I presume the latter .
Ihe Morse standard taper was,we believe, originally intended
to be f-in . in a foot, but varies according to the size. Thus, No. 2
is as near as possible 9-16ths in .in a foot,and No. 3 f-in . in a foot.
If you want to do the job in a practicalway, you need not bother
about the taper, but should buy, or obtain the loan of a Morse
twist drill about the size you want your hole to be - say, a No. 2
and then bore thehole to fit the shank of drill. Then if you want
to use a smaller size of dıill or tool in this hole, you must make a
sleeve to fit the No. 1 taper, and so on .
(12,088] Voltmeter. J. M. M. (Edinburgh) writes : I enclose
sketch of a gravity voltmeter for about 25 volts, The solenoid
is made of brass and the core of ferrotype plate. The former has
2 ozs. ofNo. 36 B.W.S.German silver wire which I think is about
the right amount. I have tested the wire for continuity and
insulation and find both correct, but I can get no deflection with

weight or attach a little counterbalance to the spindle, Try re.
winding the bobbin with No. 34 gauge German silver wire so as to
allow more current to flow round it:
(12,122 ] Screw Conveyor. G. H. (Rochester) writes : I am
thinking of making a screw conveyor, as Fig. 1 . The tube A is
I in . diameter outside, and the steelblades B , after being stretched
on the tube I require to be 21 ins. diameter . These blades wi!l
each be cut separate,
Fig. 2, and riveted together and then
stretched on the tube. asWill
you kindly give me a formula for
arriving at the dimensions of the hole and the outside diameter
of blades before they are stretched ?

Fig . 1. - SCREW

CONVEYOR .
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Query 12088
VOLTMETER .
25 volts . I tried several different shapes for the core and also
reduced the wire but I get no result.
Are you sure that your core piece is iron ? By winding a few
turns ofwire round it and exciting it from a battery,you can ascer
tain if it is capable of being magnetised ; there is so much soft
steel now used for making metal plate that, perhaps, you have a
piece which is non-magnetic. There may be too much friction
on the needle pivots ; the power exerted by the solenoid of this
class of instrurnents is so small thatyou cannot afford to have much
friction existing. The weight of the core may be too great for the
coil to suck against. Drill some holes in it to remove some of the

o
Query 12:22
We think you will find it best to deal with this problem in a
practicalmanner. Trace a shallow screw thread on the tube by
means of a screw -cutting lathe, having the required pitch of it-in .
then measure the length of the path traced by the tool for a distance
of one turn ; this length will be equal to the circumference of the
hole in your screw blade. As the circumference of a circle is
approximately 3 1-7 times its diameter you can easily calculate
the required diameter of the hole : the outer circle is described
from the same centre, the distance between the two being equal
to the depth required for the propeller blade. Allowance can be
made for the joints when measuring the length of the screw path
—that is, you must take the length as so much greater according
to the amount you intend to overlap for the rivets . The traced
screw thread will act as a guide when fixing the propeller on the
tube . It you require the outside diameter to be exact, the outside
circle can be found by a trial thread the same as for the inner one. 1
(12,999] Hot -air Engine for Driving Dynamo. W. J.
(Totteridge) writes : Would it be practicable and economical to
drive a 40-watt (10 volts4 amps.) dynamo for accumulator charging
with a $ h.-p. hot- air engine ? If so, where could I get such an
engine, and whatwould be the probable cost of it ?
Yes, if the engine is a good one and the dynamo efficient; # h.-p.
would just about enable you to obtain an output of 40 watts . You
must arrange the belt so as to run sweetly and without excessive
tension : do not use too small a pulley on the dynamo, and allow
Write to Messrs. Hardy and
the engine to run as fast as poss
Padmore, of Worcester, or to Messrs. Norris & Henty, of Upper
Thames Street, London, E.C. A $ h.-p. hot-air engine is a fairly
big thing as all engines on this principle are large in proportion
to their power as compared to a gas or steam engine .
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(13,019 ] Gas Engine Trouble. H. R. (Ulverston ) writes :
I am in charge of a gas engine which is 5-in . bore, 10 -in . stroke,
working 95 hours per day, except Saturdays, which is five hours.
There are two stops per full day, dinner and tea,which is one hour
and half hour, respectively . Now , themakers state that the engine
should use three pints per fortnight, but I cannot see how it can be
done, as it is simply automatic in action , the cylinder lubricator
is on the dipping needle principal, dropping fifteen drops perminute,
driven by side shaft I might here mention that the engine is
running 280 to 300 per minute. The other oilings are on the
principle of a well with worsted round a piece of wire sucking the
oil into the holes. There are five in all. The crankshaft bearings
are about 4 ins. long, with about 24 ins. long oil wells ; a round
one on piston rod end, if ins. diameter, fins. deep, with two
pipes inside forworsted and wires to go down . The wells on theside
shaft are it ins. square, I in deep. Well, the engine has been down
now about four years and it has used one gallon every fortnight
yet and will not do with less. Can you tell me how to remedy
the waste ? (2) Also what power is it developing (about) ? (3 ) I
don't know what is the matter with the burner, which is a Bunsen ;
it is white hot before starting ; when run about one hour it gets
dull and I cannot keep it white. Also , if I keep the three holes
in the burner open to the air as it should be it back fires and, of
course , the tube goes dull and won't fire the charge every time.
Ifitis as you say that the engine will not do with less oil than you
give it, then we can only conclude that the makers are wrong in
their statement about the consumption . Are you using the best
gas engine oil ? Price's is the only really good oil we know of, and
costs 25. gd. per gallon --- larger quantities being at a cheaper rate,
of course. But it pays to use the best. By making the little wire
dipper on the lubricator of thinner wire you will give the piston
less oil. Use either very much thinner trimmers in the wells, or
else make them much tighter fit in the tubes so that less oil is
syphoned down to the bearings. A 5 -in . by g-in . cylinder should
develop approximately 4 b.h.-p ... Are you using iron or porcelain
tubes ? Probably it is the variation of pressure in the pipes which
makes your tube get coolish - variation due to the engine sucking
in its charge. The best plan to overcome this is to connect the
burner supply to a meter of its own or the house meter- any one
but that which supplies the engine. If you can't do this, then cut
down the cock or gas-bag until the latter has only just enough
gas to fill it each time when the engine is taking its maximum
amount- i.e.,working with its maximum load . This will steady
the pressure at the burner and prevent, to some extent, at least,
the bobbing up and down of flame. Another good plan is to place
a small rubber bar in the burner supply pipe. This will also
steady the flame. Connect it up fairly near the burner. Firin :
back is due to too little gas compared with tbe air a 'mitted .
Open out the nipple of burner very slightly to allow more gas
to fiow . Let us know if these details do not meet your case , and
we'll try to assist you further.
(12,590 ) Connecting up Leclanches and Accumulators To
gether. J. A. P. (Cork) writes : I would feel obliged by your
opinion as to the following suggested arrangement. I have five
Leclarché cells in series to lighta small lamp intermittently, but as
tuis is required only occasionally I was thinking ofmaking two
accumulators, to be connected in parallel with the Leclanchés, so
as to have a stronger current available for other purposes. Would
the current from the accumulators be pushed by the E.M.F. of the
Leclanchés through the lamp when circuit is closed , the E.M.F.
of the accumulators not being enough to do so of themselves. The
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Query 42390
CONNECTING LECLANCHES AND ACCUMULATORS
TOGETHER .
current from the Leclanchés is hardly sufficient for the lamp, so if
this arrangement is feasible, it would be a great gain . I subjoin
sketch of connections in case my description is not quite clear.
It is quite practicable to assist your Leclanché cells by the addi
tion of accumulators ; the effectis precisely similar to that obtained
by adding more Leclarché cells, but preferable because the accu
mulator cells have a lower resistance internally . Your sketch ,
however , is wrong, as the voltage of the two accumulators is not
likely to remain the same as that of the Leclanché cells, and you
will be liable to have one setof batteries discharging into the other;
if you attempt to work according to your sketch you must use a
voltmeter, andmake sure that the voltage of the two sets of cells
is exactly the same. A much safer plan is to place the accu
mulators in series with the Leclanchés as shown, just as if you
were adding more Leclanché cells . The current from an accu
mulator is, after the first few minutes, at 2 volts pressure per ce!l.
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(12,9731 Wall Telephone Connections. A. C. B. (London
S.W.) writes : I shall be very much obliged if you can kindly assist
mein
following :Fig
-- I .have
two wall
telephonespage
(almost
as thethe
“ Stentor
27, M.E.
handbook,
77), the
andsame
not
knowing how to connect them , I applied for a diagram and was
told that the enclosed was the nearest they could giveme (sketch
not reproduced). Connected up as shown thereon they work

-H
most

Query 12973
WALL TELEPHONE CONNECTIONS.
satisfactorily , but, of course , only one station can be rung up .
Can you tell me how to connect another bell and batteries at the
other end , so that both stations can ring and be rung. There are
three terminals on each instrument, numbered 1, 2 , and 3 , and I
am afraid that these are all the details I can give you.
It is not easy to see from the diagram which you send what the
exact connections are, but the diagram herewith will enable you to
signal from both ends. It will be noticed that only one battery
of two cells is required as at present, and all signalling should be
done either calling or answering - with the telephones on the
Switch hooks.
[13,015] Model Internal Combustion Engine. L. G. C.
(Southsea ) writes : I desire to make a model of a motor car, and
should be grateful for a liftle help, if this is not too much of an
experimental subject. ( 1) May I expect good results from an
internal combustion engine, on the four-cycle principle, on so small
a scale as t-in . bore and f-in , stroke, and would same, if practical,
be powerful enough to run a small car keeping near scale size ?
( 2) If this would not be practical, would samesize engine on two
cycle principle be all right? (3) Which , if either, would be the
better class of engine, and could you give me sketch of ignition
arrangement (not tube principle ) for which engine you decide is
best ? (4) Also, what class of carburettor could I use for same,
using paraffin . Could heat from ignition tube be utilised for that
purpose ? (5) Must engine be water-jacketed ? If so, would
water circulate (as in hot water for baths, & c .) without pump ?
(6 ) What ratio of gearing, with road wheels about 31 ins. diameter
for car ? Any informatior on subject would be gratefully re
ceived .
( 1) This is quite an experimental matter, and we should not care
to say that it would be a success. Certainly no appreciable power
would be obtained . (2) Probably not so good. ( 3) The tube
would have to be specially made, and even then would probably
have to be a deal larger than the whole engine. See recent query
replies re ignition . (4 ) You had better try with Spirit 'first.
Paraffin would be out of the question in this size of engine. (5 )
Not necessary. (6 ) Best get your engine to run first and then see
what gearing is wanted for the car.
(12,921) Electric Lighting, & c . C. L. G. (Bradford ) writes
I should like you to answer me the following questions :-(1) Is it
possible to get 16 C.-p. lamps and 32 C.-p. lamps to light from a
current of about 30 to 40 volts and 25 to 30 amps. ? ( 2) Where
would you advise me to get the dynamo (35 volts, 25 to 30 amps.),
and could you tell me its approximate price ? (3) Where could
I get the lamps and also could you tell me the approximate price
of two dozen 16 c.-p. lamps and one dozen 32 C.-p. lamps, 4 in . at
top ? (4 ) What size and what power steam engine would it take
to run the above dynamo, and where could I get one suitable , and
could you tellme the approximate price ? I want one fitted with
governor balls and water pump, so that it will not take as much
looking at. (5) What sizebiler will be suitable to drive the above
engine, and where could I get it ? Also, please state what will be
the best steam pressure required to work it ? I shall raise steam
from gas . Could you tell me the approximate price of the boiler ?
(6 ) Would it be safe to run the above in the house or in an out
side place ?
(1) Yes, provided the lamps are made to correspond with the
voltage of supply . (2 ) Any of our advertisers would quote you .
(3) See above reply . (4 ) Ábout 14 to 2 b.h.-p. Stuart Turner,
of Shiplake, Henley-on-Thames, could supply you. (5 ) Ask for
a boiler to suit. A 15 by 30 multitubulac boiler, by Goodhand,
would do very well. (6 ) No ; run the plant in an outhouse .
[13.021} Choice of Motor. G. W. (Suffolk ) writes : Will you
kindly inform me whatmotor ( electric ) would be suitable to drive
a " Victory " dynamo of 8 volts 2 amps. ? Would a steam engine
be less expensive ? If so, kindly recommend me one fitted for the
purpose, mentioning prices, if possible.
It is matter for choice . ' If an electric motor is used you will
need one of about 30 watts. If steam is used, then one of not less
than 1-20 h.-p. will be needed . Any of our advertisers will quote
you .
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(12,551) Gas Engine Ignition . G. A. D. (Wellingborough )
writes : I have recently bought a second-hand gas engine, Otto
cycle, water-cooled , 2- in . bore by 3 -in . stroke. The ignition
apparatus is missing . I enclose sketches of engine (not repro
duced ). (1) Will you please give me drawings and instruction ;
to construct the ignition apparatus (tube), and explain the prin
ciple on which it works ? In the cylinder cover there is a tappe 1
hole about 11-32nds in., is this for the ignition tube ? (2) The
piston has a groove in it for packing , in . by in . size . What
should be used for packing , and where can it be obtained ?
( 3) Where the valve box screws on to the side of cylinder there is a
valve . It has no spring or any connection with working parts of
engine — should there be a spring ? And what is the valve for ?
( 4 ) What size pipe should supply gas to engine ?
(1) Make a firing block to fit the tapped hole in the cylinder wall
(see Fig. I) according to the available thickness of metal. Use a
couple of copper washers of convenient thickness to make the
joint between cylinder wall and firing block . This tube should be
about 6 ins. of 7 ins. long, made from -in . gas barrelling, with a
taper thread cut at one end and closed up at the other (see Fig. 2).
It should be heated by a Bunsen burner flame to bright red heat.
A metal tube lined with asbestos will serve as a chimney, and can
beheld in position by any convenientmeans. ( 2) This is probably
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constant independently of variations on the high pressure side of
the valve. Unless the compressed air reservoir is ofample capacity ,
the pumping will prove very laborious and a point would be soon
reached atwhich the reducing valve would be inoperative.
(12,960) Dry Cells . D. C. N. (Abertillery) writes : Would
you kindly answer me the following question :- I have three dry
cell batteries, B size, Obach's patent, Siemens Brothers Co., and
they are nearly exhausted . Is there any possible way of refilling
them ? I will be extremely obliged if you will let me know how
to refill them , as I had borrowed them tomagnetise a dynamo.
We very much doubt if you will find it worth while to refill
Obach cells, but they can be revived to an extent by charging
them with current as if they were accumulators. You will find
i structions for a dry battery compound in our handbook on
Electric Batteries."

The News of the Trade.
[The Editor will be pleased to receive for review under this heading
samples
and use.
particulars
of be
newunderstood
tools, apparatus,
materials
are
101 amateur
It must
tha theseandreviews
free expressions of Editorial opinion , no payment of any kind
being required or accepted . The Editor reserves the right to
criticise or commend according to the merits of the goods sub
mitted , or to abstain from inserting a review in any case where
the goods are not of sufficient interest to his readers. )
Reviews distinguished by the asterisk have been based on actual
Editorial inspection of the goods noticed.
* The “ Novelty " .Hand Dynamo.
In our issue of August 11th last we gave a notice of the Universal
Electric Supply Company's “ Novelty ” dynamo. Wehave lately
received one of these dynamoswith the new hand-gear arrangemen

2

Fig . 4 OO
Fig . 5
Query N ° 12551
GAS ENGINE DETAILS.
the air -valve, and is opened by suction on the out stroke of the
piston . A spiral spring should be fitted to keep it shut except
when the engine takes its charge of gas and air . A metal piston
ring should be fitted ; but if you have not had any experience in
this direction it would be better to put the job out to some local
engineer. The ring would bemade from cast iron, turned up to the
diameter of cylinder, plus + in , or 5-16 ths in ., to fit the groove in
the piston . Then a piece should be cut out (as in Fig. 3) and the
ring clamped up so that the two ends meet, when it will be not a
true circle, but somewhat oval (as shown in Fig . 4 ). Then it is
chucked , and the outside is turned up to a true circle ; but most
of the cut is taken off the side where the ends butt, so that the tips
of the ring are thinner than the opposite side ( see Fig. 5, which is
exaggerated ). The ring is then sprung carefully into place. (3) A
t-in. gas supply will be ample . Recoil : Our handbook “ Induction
Coils for Amateurs " (70., post free) will give you full information
on this point
(12,984] Reducing Valve for Compressed Air , C. B. B.
(Wembley) writes : I should be much obliged if you will answer
the following questions:-(1) Could I fill a small reservoir (2 } ins.
diameter by 9 ins.) with air up to a pressure of 90 or 100 lbs. to the
sq. in . by means of a hand pump ? (2) Will you give me a sketch
of a simple form of reducing valve for compressed air, to reduc
from 100 to 30 lbs. to the sq . in . ? Could it be made to a small
size, not larger than , say, 4 ins, by 2 ins. by z ins. ? If so , where
could I get one made and what would be its probable cost ?
( 1) Yes : but size of reservoir in relation to quantity of com
pressed air used at any time should be suitably chosen if the re
duced pressure of 30 lbs. is to be maintained constantwith inter
mittent hand pumping. As you do not state the whole of the
conditions we are unable to advise you completely in the matter.
( 2 ) We do not advise you to attempt making the reducing valve
yourself or to get one specially made, as this would be found more
expensive than buying a stock pattern. The Crosby Steam Gauge
Manufacturing Co., of Queen Victoria Street, E.C., sell the
“ Mason " valve in various sizes, and , when writing, you should
explain that you require the reduced pressure to be maintained

THE UNIVERSAL ELECTRIC SUPPLY Co.'s HAND
GEAR FOR DRIVING DYNAMO.

shown in the accompanying illustration attached to it. This should
make themachine much more useful, as with very little power an
alternating current of small voltage may readily be obtained .

New Catalogues and Lists .

General Electric Company,Ltd., 71,' Queen Victoria Street
E.C. - Our trade readers will do well to obtain this Company's
October Progress Sheet." It contains prices and particulars ,
of the new Robertson “ Witelite " lamp, automatic time switches,
sparking plugs, motor car head and side lights ; and includes two
leaflets, listing Leclanché cells and charging materials and various
kinds ofdry batteries.
John Jardin , 28, Market Street, Bury, Lancs. — We have to
hand a very good tool list from Mr. J. Jardin , of Bury. It is well
illustrated , and comprises both engineering and woodworking
appliances — feeler gauges, vices, callipers, pliers, compasses,
squares, taps, planes, saws, cramps, trammels, & c.; and also in
cludes plumbers and moulders' tools. The list will be sent to any
reader on receiptof two penny stamps.
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The Editor's Page.
CORRESPONDENT, writing a few days ago
raised a point to which we think some con
sideration should be given by those who
make use of our Sale and Exchange " column. He
states that he responded to five advertisements, in
each case enclɔsing a stamp for reply, but only one
of the advertisers took any notice of his letter. He
rightly says that such discourtesy is very dis
appointing to those who are wanting to buy. We
believe that it frequently happens that our adver
tisers receive many applications for the par icular
goods they advertise after these goods have been
sold , but the fact that the goods have already been
disposed of is no justification for ignoring further
replies where a stamp is enclosed .
*

A

A new sixpenny handbook in the MODEL ENGI
NEER series is now ready. It is entitled “ Sma
Electrical Measuring Instruments,” and should
meet the requirements of a large number of readers
who wish to know how to make and use small
instruments , such as detectors, galvanometers,
ammeters, and voltmeters.
The book may be ob
tained through any of our usual agents at the price
mentioned , or post free from our offices for 7d .

Answers to Correspondents.
H. C. F. (Bexhill).- All the information you seek
with regard to a four- pole motor will be found
in our 6d . handbook , Small Electric Motors ."
Some of our advertisers would supply you with
castings, & c . The above handbook is obtainable
from the Publishing Department, price 7d., post
free .
A. B. (Rickinansw
orth ).- See reply to Query No.
(
Testing for Leakage from Underground
I 2,270 ,
Cables,” in the issue for December ist, 1904 .
E. B. E. (Southampton ). --Acetylene gas fittings
may be obtained from the Thorn & Hoddle Ace
tylene Co., Ltd., 151, Victoria Street, London ,
S.W.
J. S. (Bromley), - Many thanks for your informa
tion re “ Instra ” hand -warmer.
G. McG . O. (Glasgow ).– A design for a horizontal
engine which should suit you appeared in our
issue for June 9th , 1904 .
B. F. A. (Sidcup ).— Thanks for your letter . A book
on the subject you suggest is already in our
printers' hands.
C. B. (Saltash ).— Both the books you ask about
can be recommended . Also " Oil Engines," by
W. A. Tookey , post free is . 2d .
H. I. (Battersea Rise).—Yes. If you treat them
from a medical point of view .
R. P. (Shropshire).- Send a drawing of your boiler,
and we will suggest improvements . Your query
is not clear. The boiler is evidently not of good
design .
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( Dulwich ).- Suitable windings have
“ ELECTRIC
been given over and over again . Please see
Small
recent queries, and also our handbook
Dynamos and Motors."
R. P. (Manchester).— Write to Stuart Turner,
Shiplake, Henley -on - Thames.
H. R. (Mauritius).— The idea is quite feasible ; an
engine of the type described in our issue of
August 27th , 1903, may be recommended , but
made rather larger , say with three 2 -in . by 3 -in .
single-acting cylinders. The design of a steam
motor tricycle is one which involves much care
ful thinking out, and we could not hope to deal
with the matter as a query and reply .
J. A. J. (Guildford ).- Stuart Turner , Henley -on
Thames , will supply you .
J. F. (Colne ).- We regret we are quite out of touch
with the subject. You had bettermake personal
enquiries locally . We know of no qualifying
examination , but believe a licence is necessary .
Notices .
The Editor invites correspondence and original contributions on
all amateur mechanical and electrical subjects. Matter intended
for publication should be clearly written on one side of the paper
only,and should invariably bear the sender's name and address. It
should be distinctly stated, when sending contributions,
remuneration is expected or not, and all MSS. should be wheiber
accom
panied by a stamped addressed envelope for return in the event of
rejection. Readers desiring to see the Editor personally can only do
so by making an appointment in advance.
This journal will be sent post free to any address for 138, nei
annum , payable in advance. Remittances should bemade by Posta
Order.
Advertisement rates may be had on application to the Advertise
ment Manager.
HOW TO ADDRESS LETTERS.
All correspondence relating to the literary portion of the paper .
and all new apparatusand price lists, & c., for review , to be addressed
to THE EDITOR, “ The Model Engineer," 26–29. Poppin's Court
Fleet Street, London , E.C.
All correspondence relating to advertisements and deposits to be
addressed to THE ADVERTISEMENT MANAGER , “ The Model Engi
neer , 26—29, Poppin's Court, Fleet Street, London , E.C.
All subscriptionsand correspondence relating to sales of thepaper
and books to be addressed to Percival Mirshall & Co., 26-29
Poppin's Court, Fleet Street, London, EC.
Sole Agents for United States, Canada, and Mexico : Spon ano
Chamberlain, 123, Liberty Street, New York, U.S.A., to whom
all subscriptions from these countries should be addressed.
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A

Bazaar Shocking

Coil.

By L. A. TANNER .

I

MR. L. A. TANNER'S BAZAAR SHOCKING COIL .

HE coil shown in the accompanying photo
THEgraph was made by me during six months of
my spare time, the wood used being satin
walnut į in , in thickness.
The core was made from a piece of soft iron ,
5 ins. long, and fin . diameter, and was placed in
the fire overnight to ensure it being as soft as
possible, the regulating tube being just able to

slide over it. A paper tube was then made by
wrapping cartridge paper round the regulating tube
and securing it with seccotine.
The coil ends were turned to a diameter of 3 ins.,
holes were then drilled in the centre, one to take
the core and the other the paper tube.
The primary coil was made by winding two
layers of No. 18 D.C.C. copper wire on the paper
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tube, and afterwards dipping it in melted paraffin
wax .
The insulating tube was made by wrapping
several thicknesses of cartridge paper over the
primary coil and securing with seccotine, after
which two cardboard ends were fitted .
The secondary coil was made by winding { lb.
of No. 38 D.S.C. copper wire on the bobbin described
above, the layers being insulated from each other
by foreign notepaper ; on being completed this was
allowed to stand in melted paraffin wax for some
time.
The coil was then fitted with two terminals on
top of the flanges, covered with crimson velvet, and
screwed down to the coil base, which is 11 ins.
long by 6 ins. wide ; the usual type of contact
breaker is fitted , and a four -way switch is provided ,
which has 10 ins. of fine wire between each stud .
(In the photograph it is shown on the second stud .)
The indicator is similar to the one described in
THE MODEL ENGINEER in September last, and has
the numbers 50 , 100 , 150 , 200 , 250 , and 300 written
on it , the intervening space between one number
and another being divided into five parts . At the
back of the indicator board is room for three dry
batteries , which were made from instructions given
in THE MODEL ENGINEER handbook , “ Electric
Batteries." All the wood is French polished , and
the metal work silver- plated .
In conclusion , I may say that the shock from the
coil is very strong when one dry battery is used
and the switch is on No, I stud , which means that
30 ins, of iron wire resistance is in circuit .

The Junior Institution of Engineers.
'HERE was an exceptionally large attendance
THE
at themeeting of this Institution , held at the
Westminster Palace Hotel, on December 3rd , when
a paper entitled " Some Points of Interest on
Torpedo Boat Construction ,” was read by Mr. H.
E. Yarrow , Stud.Inst.C.E., of Poplar.
Commencing with considerations with respect to
the hull, the author showed the importance of
realising in the design the maximum strength with
the minimum weight, uniform elasticity throughout
its length being essential. Any sudden change of
section in these lightly constructed vessels formed
a source of great danger , and it was quite possible ,
by adding material, to reduce the actual strength .
Passing on to questions with regard to riveting,
hot versus cold riveting processes were discussed ,
the latter being advocated as possessing advantages
over the former . In the best work the holes were
drilled in preference to being punched .
It was of great importance to minimise vibration
as much as possible , and the author illustrated by
means of lantern slides the effect of a properly
balanced engine on the stability of the boat itself.
The superiority of a four-cylinder , as compared with
a three-cylinder engine, in this respect was indi
cated . The necessity ofmore attention being given
to the design of auxiliary engines was commented
upon , and considerations in regard to lubrication
were entered into, the author insisting that all
internal lubrication should be dispensed with
absolutely , both in the main and in the auxiliary
engines. No real difficulties occurred in this , and
the good results on the working of the boilers were
obvious,
With the use of high -pressure steam the paper
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showed how imperative it was to specially consider
the best practice relating to steam pipes, those of
small diameter being recommended for various
reasons.
Referring to steam turbines, the author held that
although they possessed many advantages over
reciprocating engines, they could not be regarded
as economical for varying speeds, as in torpedo
boats .
He alluded favourably to the explosive type of
engine, which was developing so rapidly at the
present time. It presented many characteristics
specially advantageous to its adoption in the class
of boat under consideration , including elimination
of the boiler room staff, and general reduction of
weight for the . power developed .

The Society of Model Engineers .
London .
'HE Sixth Annual Conversazione will be held
THI
on Friday, January 13th , 1905, at the
Holborn Town Hall, Gray's Inn Road , W.C.,
the whole ofwhich has been engaged for the evening.
A very interesting programme has been arranged
for this important event of the Society's year. The
lecture will take the form of a popular demonstra
tion by Mr. Stanley J. Harding of some of the
latest developments in Higher Tension Electrical
Work , in the course of which some beautiful and
startling experiments will be performed by means
of powerful induction and Tesla coils, and other
apparatus of a similar nature. Demonstrations of
the artofglass blowing will be given by Mr. T. Bolas,
F.I.C., at intervals during the evening.
The musical arrangements (under the direction of
Mr. A. M. H. Solomon ) will be somewhat altered
this year, it being intended to give one longer
concert instead of two short ones, thus giving
everyone a better opportunity of inspecting the
exhibits, & c . Special artistes are being engaged ,
and Mr. Day's oro estra has again been retained
for the evening. Selections on a concert phono
graph (under the direction of Mr. Hopwood ) will
be given in the refreshment room at intervals during
the evening.
The exhibits will be made a very special feature
this year. It is expected that several trade and
Three
other exhibits will be shown in motion .
model railway tracks will be in full swing, and a
number of working locomotives and a quantity of
rolling stock will be shown running. Many inter
esting and novel trade exhibits have been promised ,
and all readers, as well as members of the Society ,
are particularly asked to contribute something to
the Exhibit Section of the evening's attractions.
Exhibit Secretary :
HENRY GREENLY,
46 , Bruce Grove, Watford , Herts .
The Committee, realising that proper and ade
quate arrangements in the way of refreshments
contribute very materially to the success of the
evening, have therefore entrusted the catering to
the same firm as last year.
The price of thetickets is 2s. 6d. each formembers
or visitors, and includes refreshments and cloak .
room charges. - HERBERT G. RIDDLE , Hon . Sec . ,
37, Minard Road , Hither Green , S.E.
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A Simple and Effective Air - Valve .
By “ S.”
A friend of mine, who had been constructing a
pair of bellows , found the usual flap valve defective ,
and I was asked to design one which would keep the
air in when it was in . I give here the design , in the
hope that others, in the same position , may find it
useful.
The valve and valve-box consist of four parts :
valve-box, valve-box cover, valve proper, and valve
seating, shown in the diagrams by A , B , C , D re
spectively . The valve-box , in my case, was made
out of a piece of cypress (but any other good turn
ing wood will do ), shaped in the lathe. The central
hole is bored out to about fin . or in . In the top ,
or bottom board , as the case may be, a hole is bored ,
just large enough to hold the valve seating air
tight. The seating in my case was an indiarubber
washer from the neck of a lemonade bottle. This
should be a good fit (the valve seat), or trouble will
be experienced .
Fig . 1. - A SIMPLE AIR VALVE .

Workshop Notes and Notions,
A

Lathe Centre Tester .
By A. A. BEECHING .
As a centre tester is a useful accessory to the
lathe, I give below a description of one which I
made. It consists of A , the stock , made of 4 - in .
square steel, and about 4 ins. long , to one end of
which is riveted the post ; B , of -in . round steel,
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A LATHE CENTRE TESTER .
3 ins. long. Sliding on the post is the collar, C , to
which is fastened the arm , D , which is 5 ins. long ,
3-16ths in . square. On one end of arm is the index
marked off in 25ths of an inch ; to the other end is
pivoted the pointer, P , which is exactly 51 ins.
long ; underneath the arm is fastened a small
spring, so that it presses the needle upwards. The
method of using is to place the stock in slide-rest,
and set the point, K , so that it presses on top of the
centre of the work ; then feed rest up until the
pointer is at zero, after which slowly revolve work ,
and if the pointer remains steady on zero , the work
is true ; but if it moves one division each side of the
zero , then the work or centre is out by 1-500th in .
The collar, C , can be raised or lowered to suit the
work , and held fast by means of a milled head
screw in the back of it .
A New Form of Lathe Carrier .
We illustrate below a neat and handy form of
lathe carrier , which is manufactured by Messrs.
Thomas Smith & Sons, Limited , of Saltley, Bir
mingham . As will be seen on reference to our
illustration , the novel feature of the carrier is that

A LATHE CARRIER.
it has a special packing attachmentmounted at the
end of the screw , the advantage being that, when
wanted , the packing is always there, and the chance
of the work being damaged by the use of unsuitable
packing is much reduced . These carriers are made
in sizes from } in . to 3 ins.

Bellows board

Leather

Delivery

Bellows board
FIG . 3.— A SELF -CONTAINED AIR - VALVE .
The valve proper is a ground glass ball , which
had also , at some time or other, formed part of the
stopping arrangements of a lemonade flask . It is
highly important to have this ball smooth , as I
found that some other balls, from the same source,
had ridges on them - plain -moulded , untrued , un .
ground balls they were. I also tried a marble one,
of the finest close-grained type), and its action was
very satisfactory. A cover to the valve-box, and
a short piece of brass or other tubing, fixed in a
hole in side of latter, as shown in Fig . 1, complete the
simple woodwork .
But the edge of valve-box ,
which rests on the bellows board , must be rendered
air -tight, as well as the valve-box cover . Rip open
some old kid gloves, and stretch the leather gently .
If very dirty inside, give a slight wash with soapy
water. Now fasten to a board, and , having glued
the proper surfaces of valve-box and cover, lay
them on the leather, and weight them down till
dry ; then with a sharp penknife remove surplus
leather. The valve-box is fastened tightly with
three 1 - in , steel screws over the seat, and its cover
is secured , after the valve has been dropped into
place, by three 4- in . brass button -heads.
Fig . 2, which will explain itself, shows how the
valve may be made self-contained .
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A Model Cutting Machine.

The

Classification

motive
By S. V. F.
HE accompanying photographs represent a
Thorking panjeneconstructed the boysempresent in
spare time. It is mademostly out of cast iron ,
with the exception of the shafts, rods, & c ., which
are all of mild steel, and the gearing , which is gun
metal. The knife I had made by a London firm .
The flywheel is io ins. diameter, with i in . face, and
It is fixed to the shaft ,
is fairly heavy.
which is kept running so as to accumulate
enough power to take a cut. When the
handle shown in the right-hand side (Fig . 1 ) is
moved slightly to the left , it connects this shaft
with the gearing ; the knife then descends
and rises again to the top , where it discon
nects itself with the gear and lets the fly
wheel run loose again .
It is worked off the treadle shown in the
photograph (Fig . 3), and when the flywheel is
running at 500 revolutions per minute it will
take a cut in just over a second ; it cuts
and clamps 9 ins. by it ins., and will cut
paper and cardboard at the above speed quite
easily .
It is painted a dead light grey and lined out
with bright black. It took a good many
months of my spare time to make. I may
say the patterns also were my own work .
Any further particulars that my fellow
readers might require I shall be very pleased
to give.
A PAPER YACHT. - An Austrian inventor has
constructed a yacht - hull, sails , masts, and
rudder — from 300,000 numbers of a Vienna
journal, the issue of two days, so reports one of our
dailies. The pulped paper was compressed in moulds
made for the purpose. Wewonder how the would
be readers of those two days liked the idea .
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of Loco

Types .

By Chas. S. LAKE.
( Continued from page 560.)
SPECIAL LOCOMOTIVE TYPES .
N this section tender and tank engine types will
IN be considered together, as in some cases they
exactly correspond.

FIG . 2. - ANOTHER View .

1. “ Prairie " Type - Engines of this type have
been introduced on many railways in the United
States. It is a six -coupled type, having all the
coupled wheels in front of the firebox .
2.
Pacific," or
St. Paul ”
Type.-- Both names have been ap
plied to this type, but the former
The type is
is the more general.
really a variation of the “ Prairie
type, with a leading bogie instead
two-wheeled
pony- truck .
a
(ofPacific
engines have appeared
railways
on several American
during the last few years.
3. Twelve-wheel Type.- This is
really a bogie variation of the
>>
Consolidation
' (2–8—0) type,
“
but it is not very extensively
The term 00 Mastodon " is
used .
occasionally used for this type,
though incorrectly . Engines of
this type are used in Italy, and to
a slight extent in other Continenta !
countries , though it is principally
found in America .
4 . Mikado
Type. — This is
another heavy
goods type, derived
(
from the
Consolidation " type
by placing the coupled axles for
ward of the firebox. It is some
times referred to in America as
FIG.1. - FRONT VIEW OF MODEL CUTTING MACHINE.
the “ Calumet " type.
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Decapod ”
Decapod ” Type. — The term
5.
would strictly apply to any ten -wheeled or ten
coupled engine, but if usage and prior user count for
anything , the true “ Decapod
engine has the
2-10-0 wheel arrangement . A number of these
engines have been used on the mountain sections
of the United States railways for many years , but
the best known engines are those belonging to the
Atchison , Topeka and Santa Fé Railroad , and
having tandem compound cylinders.
Santa Fé" Type. — This type is a develop
6.
ment of the “ Decapod ” type, with a pair of trail
ing wheels added . The engines to which it applies
are the latest class of tandem compound ten -coupled
engines of the Atchison , Topeka and Santa Fé
Railroad , which engines, until the recently built
articulated engine for the Baltimore & Ohio Rail
road appeared , were the largest in the world .

Fig . 3. — GENERAL ARRANGEMENT OF MODEL
CUTTING MACHINE AND BENCH .
7. “ Mastodon ” Type. — This type has been
used to a very limited extent only, but representa
tives are found on a few American railways.
8. Ten-coupled Type. — Tender engines of this
type are in use on several Continental railways.
There are also a few tank engines, of which the best
known here is Mr. Holden's experimental engine
for the Great Eastern Railway. Tank engines of
this type have been used formany years for working ,
trains through the St. Clair Tunnel at Detroit,
U.S.A.
9 . “ Dibs ” Type. - Large tank engines of this
type have been used for many years in South
Africa , notably in Natal. They are described as
“ Dübs " engines, for want of a better name, as they
were all built by Messrs . Dübs & Co.
IO . “ Reid ” Type. - Tank engines of this type,
designed by Mr. Reid , late locomotive superin
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tendent of the Natal Government Railways , are in
use in large numbers in Natal, and a few in the
Transvaal. They are used, superseding the “ Dübs
engines, on all the principalexpress and goods trains.
The use of ten -coupled wheels is necessary, owing
to the great severity of the gradients.
II. Mogul-Forney.” — This is a tank engine
wheel arrangement which is occasionally to be
found in the United States. Its name is com
pounded from “ Forney,” the American term for
0-4-4 tank engines, and
Mogul," the latter
used , presumably , because a leading carrying axle
is provided as in the Mogul " type. Some large
tank engines of this type have been built recently
for some of the Austrian railways.
12. Six -coupled Double-bogie Type. — This wheel
arrangement is employed occasionally for very big
tank engines. It is to be found on the Baden and
Bavarian State Railways in Germany, and also on
some of the Australian .
13. & 14. Six-coupled Double -ender . — These are
almost exclusively American tank -engine types.
The six -wheeled trailing bogie in 14 is necessary, as
the bunkers are really small tenders, side tanks
being rarely used in American tank -engine practice.
15. Eight-coupled Double-ender, or Consolidation
Tank. — This wheel arrangement is found in both
American and Continental practice, and repre
sentatives are to be found scattered all over the
world .
This concludes, we believe, all the locomotive
types, as regards wheel arrangement, in use, in
which the locomotive mechanism is arranged in the
general way. There are, however, a large number
of engines of types which require special considera
tion in classification , and the remaining types relate
to some of these special types.
In the “ Fairlie ” type there are two engines
joined together on one frame, each having its own
boiler (the boilers generally have a common fire
box ), and having its own cylinders and wheels.
The wheels and cylinders are always mounted in
bogie frames , so that the engine has two sets of
four or six -coupled wheels. Occasionally , leading
or leading and trailing wheels are provided in
addition , so that the four types shown in 16 , 17 ,
Fairlie " engines. In
18 , 19 may all apply for
the mineral classification the central item (for the
driving wheels ) requires to be duplicated .
In the " Meyer " type there are two sets of coupled
wheels each with its own cylinders, but only one
large boiler is used . The same four-wheel types
will apply for these engines , and types 16, 17 , and
18 will also apply for tender engines.
The “ Mallet " type is directly derived from the
Meyer type by the fact that the engines are com
pounded on M. Mallet's system , the rear set of
coupled wheels being driven by the high-pressure
cylinders , and the front set by the low -pressure
cylinders .
20. This type applies to the “ Hagans,") ( En
gerth ,” and a few other special designs having the
driving wheels in two sets, One set of cylinders
drives all the wheels , one set directly, and the other
through levers, chain or other gear, in such a manner
that a flexible wheel base is provided for.
21. In the United States there are numerous
Shay " and a few “ Heisler " engines in use ,
having two, three or four sets of driving bogies.
In the “ Shay " engine a vertical engine drives a
universally-jointed shaft extending along one side
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of the engine, which shaft is geared by bevel gear
ing with the various wheels. In the “ Heisler "
type the cylinders drive diagonally to a central
longitudinal shaft , which gears with the axles.
In some of these engines as many as four bogies
are provided , so that there may be sixteen driving
wheels .
In classifying these engines, the driving items of
the mineral system required to be duplicated , tri
plicated, or quadruplicated.
It is hoped that the foregoing notes will be not
only appreciated, but also found of considerable
use by readers of THE MODEL ENGINEER . The
notice attached to each type has been necessarily
very brief indeed .

A Design for a Model Compound
Undertype Engine and Boiler .

By HENRY GREENLY .
(Concluded from page 301.)
N the last instalment the pump for this engine
IN was dealt with , and, to complete it, a full -size
drawing of the eccentric , strap and rod is now
given. The construction of the strap and rod is
the same as those actuating the valves, the sheave
being of cast iron , secured with a key or set-screw
to the shaft. The rod should be made of steel
and have the eyed -end case-hardened, the other
being riveted (and sweated as well, if desired ) to
the gunmetal strap. The position of the oil cup may
be specially mentioned . It will be noticed that it
is placed at an angle in the casting, so that in the
finished engine the cup is normally vertical.

NEW EXPERIMENTAL LOCOMOTIVE. — Messrs.
Robert Stephenson & Co., Ltd., Darlington , are
46"
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ECCENTRIC , ROD AND STRAP FOR PU IP : MODEL COMPOUND UNDERTYPE ENGINE,
building a locomotive of a somewhat unique pattern
for the Argentine Great Western Railway Com
pany . The engine is probably the largest con
structed in this country. It is for hauling freight,
and is to have ten wheels coupled with a two -wheel
bogie in front. The tender is of proportionate
capacity , as it will take 4,000 gallons of water, and
very large quantities of coal and wood for fuel.
The locomotive and tender will weigh about 123
tons when in complete working order. The order
is an experimental one, it is understood, and if the
engine comes up to expectations probably others
will be built.

The final work to the model will consist of fitting
up the smokebox. The accompanying cross-sec
tion gives a good idea of the general arrangement of
steam pipes and superheater. The latter is of the
gridiron pattern , which, if not burned in the silver
soldering, will be found in every way excellent , and
will last a very long time. As shown, an even num
ber of cross tubes should be used . In this instance
six tubes are advised , three on each side of the blast
pipe, to clear which they are bowed . The large
tubes should be } in , diameter , and the cross tubes
A in , diameter . The former are plugged at the
ends, the forward one having a 5-16th fanged con
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nection piece to the throttle valve, and the rear one
a similar connecting pipe — bent differently , how
ever - to the steam elbow .
With regard to the chimney, the castings sup
plied for this set will allow for the cap to be of an

tapered — in the bore, at any rate ; the outside does
not matter. One way of accomplishing this would
be to turn down a thick piece of brass tubing (as
shown ), the chimney bore being left parallel with
a projecting rib near thebottom to steady the inner
tube. This may help to preserve the paint on the
chimney. The bell mouth of the inner tube at the
base will have to be done after the inner tube is
fixed in place.
Should the more usual method of dealing with
the chimney in an engine of this type be thought
desirable, the profile of the cap given on the coloured
plate may be retained , the accompanying drawing
showing the extension piece, with cap and flange to
suit. The length is immaterial, however, as noth
ing will be gained - rather the reverse — by an ex
cessive length , to get a fairly good inductive effect

1

*

screws

583

iz stays

EXTENSION STOCK :

DO

AN ALTERNATIVE
METHOD OF DEALING
WITH THE

-13

CHIMNEY ,

2013
from the blast an extension piece of about 7 ins.
should suffice.
To protect the paint on the smokebox, a sheet of
tinplate , with slits and holes cut in it to clear the
pipes and other fittings, should be slipped inside
the smokebox wrapper , the space between it ard
the latter being occupied by sheet asbestos. The
cap of the blast pipe is made removable , so that
the best size of nozzle may easily be determined .

CROSS -SECTION THROUGH SMOKEBOX .
3%
Ꮎ .

Plugs
silver
soldered
in

Blast
pipe

diam
outside

th

Blower

36
PLAN OF SUPERHEATER AND BLOWER .
ornamental shape, as depicted in the cross -section
of the smokebox herewith . If this is done, then the
chimney will have to be lined with a tube to make
the model steam . This piece of tube should be

FIFTEEN new steamers , of a total tonnage of
117,800 , have been ordered by the Hamburg
America line to replace the vessels sold to the Rus
sian Government.
A TURNER'S workshop, with large motive wheel
and dog trained to turn it, is advertised to be let
in the city of Liège, Belgium , where one-dog and
two -dog tilted carts and wagons are common .
A VEDETTE BOAT. - A vedette boat, driven by an
explosion motor, has been purchased at Maisons
Laffite, near Paris, by the Russian Government,
for being carried on board a war vessel. The Neva,
as the boat is named , is 33 ft, long and 6 ft. beam ,
with 2 ft. draught of water. The total weight is
2-3 tons, the power 40 horse-power, and the speed
14 knots . The cabin will hold twelvemen , the deck
is convex, the engine is protected by a movable
casing, and there are twowater-tight compartments
for ensuring insubmersibility.
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Lessons in

Workshop Practice.

(Continued from page 443.)

XV . - Grinding with Emery, Corundum , and
Carborundum Wheels.
By CHAS. W. Cook .
N those workshops that possess power , the in
of the emery wheel presents no
IN stallation
difficulties , the chief points to be considered
being the question of speed and the necessity of
firmly fixing the bearings or brackets carrying the
wheel spindle . Formerly a great deal of prejudice
existed against these wheels, and to instance the

FIG . I.
FIG . 2 .

The third objection , that of softening or drawing
the temper of hardened steel tools , is a very real
one, but if the following precautions are observed ,
this undesirable heating effect will not occur. If
water is used when grinding, there is, of course, no
reason why a tool should be softened ; but as the
writer does not use water or his wheels, and grinds
all his tools — including plane irons - on them , and
rarely softens one, these remarks must be taken as
applying to dry grinding. To acquire the knack
of grinding a tool without drawing its temper,
requires some practice and a certain amount of
common sense - in short, it depends almost entirely
upon the pressure and the length of time the tool
is held against the wheel, and upon the character of
the tool itself ; and , last , but by no means least,
the right kind of wheel for the job . To explain
what is meant by the character of the tool, we
should not, for instance, use the same amount of
pressure when grinding the thin end of a plane iron
as wewould when grinding the thick end of a turn
ing tool, as the former having less metal heats
more rapidly , and, consequently , requires more
careful treatment and more frequent withdrawals
from the wheel than the latter ; and the right kind
of wheel for this work would be a soft medium
graded one, which is explained further on . A useful
precaution when grinding small tools is to have a
pot of cold water handy, into which the tool can be
dipped if it shows any signs ofheating .
The employment of the emery wheel on work
that hitherto had been operated upon by files has
unquestionably many advantages ,and so great haš
this been found to be, that the emery wheel has
truthfully been described as the rotary file, whose
cutting points never get dull ; and, compared with
the work done by the file, in point of time, it is
not too much to say that a wheel running at its
proper speed will do as much work in five minutes
that, with a file , could not be done under one hour ;
and , moreover, it would then be found that while
the loss to the wheel was practically nil, the file
r

remarkable success which has attended their com
paratively recent introduction , it would be safe to
say that at the prese day it would be almost im
possible to find a well regulated engineering estab
lishment without its grinding (emery and corun
dum ) wheels, employed not only for tool grinding,
but also as a substitute for steel cutting tools.
Some of the objections usually made against the
employment of these wheels are their liability to
burst, owing to the great speed it is necessary to
run them at, injury to bearings and working sur
faces in their immediate vicinity, due to the small
particles of emery thrown off by the wheels when
grinding, and the great heating effect set up, caus
ing steel tools to lose their temper, etc.
The first-named objection , that of bursting ,"
may now be almost wholly disregarded , as, owing to
the very improved methods of manufacture, acci
dents from this cause very rarely happen , the wheels
as now made being free from the presence of gummy
material, which formerly was the medium employed
to bind the particles of emery together , and which
rendered the wheels incapable of standing the heat
generated , and thus weakened the cohesive strength
of the material, causing the wheel to fly to pieces
from its inability to withstand the centrifugal force
when driven at high speeds. The mounting of the
wheels on their spindles also had a great deal to do
with these accidents, some remarks and instruc
tions relating to this being found further on . The
second objection , that emery gets into and spoils
the bearings ofmachines near the grinder, is best
answered by mentioning the fact that several lathes,
milling and planing machines, and electric motors
are, and have been , for the past eight years, in the
writer's workshop , fixed in close proximity to an
emery grinder carrying two wheels, constantly in
use ; and up to the present any signs of wear in the
bearings, or on the working surfaces of the several
machines, certainly cannot be attributed to the
emery wheels, which may be regarded as a very
fair test, and disposes of objection No. 2 .
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FIG . 3. — EMERY AND CORUNDUM WHEELS.
would , in all probability , be nearly or wholly
spoiled ; and to prove this, one has only to try the
effect of both on iron castings or a piece of tool steel .
A most important point, to the non -observance
of which may be attributed much of the dissatis
faction that formerly existed in regard to emery
wheels, is the necessity of using the right kind of
wheel for the work it is to be used upon , as it is not
fair to expect a wheel that will work well for grind
ing rough castings to be as efficient, and give as
good results , for small steel tools ; and vice versa .
Consequently, to prevent mistakes it is always
advisable , when ordering a wheel or wheels, to
inform themaker or dealer of the nature of the work
the wheel is to be used upon ; also the diameter ,
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thickness, and shape of face of wheel, and speed of
shaft , and whether to be used wet or dry .
Many excellent grinding machines are now on the
market, made by both British and American
makers, suitable for almost any kind of work ,
little or big , these machines, in very many cases,
doing work that hitherto had been done on lathes,
planing machines, & c ., by steel cutting tools, a
few of these grinding machines being the twist
drill grinder, tap grinder, cutter and reamer grinder,
surface grinder, emery planer, edge grinder , tool
grinder , chilled iron grinder, etc.
The speed at which emery wheels should be run
is probably the most important factor to be con
sidered in connection with an emery wheel, as upon

FIG . 4 .
this depends the efficiency of the wheel, an appreci
able difference in speed causing a noticeable differ
ence in results, this being particularly evident when
a wheel has worn down to perhaps half its original
diameter, and no corresponding increase of speed
made to compensate the loss of surface speed due to
the decreased diameter, for as the wheel diminishe;
in size it will wear away more and more quickly
and cut less rapidly . On the other hand , a wheel
may be run too fast on some particular class of
work and cause glazing, as well as increasing the
strain on the wheel, the centrifugal force being as
the square of the velocity - that is,
if the wheel be run at twice the speed ,
the strain is increased four times ; con
sequently, somemethod of varying the
specd , such as the employment of
cone pulleys, should be adopted , so
that the pei , hery rate may be either
maintained or reduced .
The periphery , or surface rate of
speed for emery wheels is usually
reckoned as about 5,000 ft . per
minute, a simple rule for determin
ing this being, divide the number of
revolutions of the wheel per minute
by 12 ; multiply the result by the
diameter of the wheel, and this result
by 3• 1416 , or 3 1-7th ; as, for exam
ple , a 6 -in , wheel running at 3,183 revolutions
per minute is

3183
6 X 3-1416 = 4998.9.
265'2
I2
The following table of approximate speeds will
cause the wheels to run at a surface speed of about
5,000 ft . per minute, the stress on the wheel at this
rate being 75 lbs. per sq. in . It will, perhaps, be
advisable to point out that although these speeds
are the ones that will give the best results , it by no
means follows that the wheels will not work at
lower or higher speeds ; but the nearer these figures
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are worked to , the more satisfactory in consequence
will be the results obtained .
Diameter
Revolutions
per minute .
of wheel,
19,000
?" , ſ " , 1" , " , and I
2
9,500
6.300
3"
4,700
3,000
8"
2,300
10 "
1,900
12 "
-1,500
1,300
14 "
16 "
1,100
1,000
18 "
Another important consideration is the
fixing of the machine and the mounting of
the wheel, or wheels, on the spindle, im
proper mounting being largely responsible
for cracked and broken wheels.
Always
firmly fix the machine or brackets carrying
wheel spindle, which should have a shoulder
turned or it and screwed as shown at Fig . I,
and which should revolve in a direction of
towards the worker .
Iron collars (Fig . 2 ) at least one- fourth
the diameter of wheel should be used , one on
each side of wheel, for the purpose of holding
and supporting it , and should be also turned
slightly concave on the side next to wheel ; and
before tightening up , indiarubber , insertion , or
leather washers, a little larger in diameter than
the iron collars, must be placed between these and
the wheel, one on each side, care also being taken
(particularly with thin wheels) not to screw up too
tight, or a cracked or broken wheelmay be the result .
Never mount a wheel without the above washers
or collars, and be sure that the bore of wheel is an
easy fit to spindle , as, should the opposite be the
case , the expansion of the spindle due to warming
up, may crack the wheel.

FIG . 6 .

FIG . 5 .

The spindle should not be allowed to run loose
in its bearings, with consequent end play, and
wheel should not be permitted to run out of true.
Before mounting a wheel, test it by lightly
tapping it with a hammer to ascertain if sound ;
if it does not ring, don't mount it, as it is probably
cracked .
When grinding do not press the work heavily
on the wheel, light pressure is best.
In the small workshop little or no trouble will be
experienced with the wheels getting out of truth ;
but when from any cause this happens, or the wheel
gets greasy or glazed , the grease should be removed
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by well scrubbing with warm soda -water , and the
wheel turned with a diamond tool or a Huntingdon
dresser , to be obtained at most of the places where
the wheels are sold .
The following table gives the size of spindle that
should be used for wheels of different diameters :
Diameter
Diameter
of wheel.
of spindle .
f " to "
t". $ ", $" , " , 1" , 2" , 3 "

10 "
12"
14 "
16 "
18 "
Emery and corundum are crushed into grains,
numbered from 6 to 220 , 6 being the coarsest, and
220 the finest, the numbers generally employed in

Fig . 7 .
FITTING A PORCELAIN

DISC INTO A
GLASS FUNNEL,

the manufacture of wheels being from about 10
to 180. The wheels are built up into different
grades of hardness known as very soft," " soft,"
medium soft,” “ medium ," “ medium hard ,"
“ hard ," and very hard .”
The following table is for the purpose of giving
an approximate idea of the kind of wheel, generally
used for different classes of work :
No.of Emery. Grade of Hardness .
Character ofWork .
Hard .
16 to 20
Large iron or steel casting3
Medium hard .
16 to 30
Wrought iron
Medium ,
20 to 30
Brass and gunmetal castings
20 to 36
Small cast iron castings
30 to 46
Generalmachine shop use
30 to 46
Lathe tools
Small tools
Medium soft,
46 to 100
36 to 60
Woodworking tools
46 to 100 ..
Reamers, milling cutters, taps
The illustrations ( Fig . 3) represent some of the
shapes of emery and corundum wheels, which may
be obtained in most of the shapes up to 18 ins., and
in somecases up to 36 ins. diameter by 4 ins. thick ,
and as small as in . by } in . thick .
Wenow come to the use of the grinding wheel in
the lathe, and to those workers who up to the
present have not employed it as a lathe tool, it will
open up quite a new variety of work and operations,
in many cases superseding the milling cutter , the
milling and drilling spindles , frames and attach
ments being equally well adapted for operating the
grinding wheel.
Wehave only to mertion such work and material
as hardened steel, glass, quartz, pearl, rock , porce
lain , & c ., to at once see the advantages and
possibilities of the grinding wheel in the small
lathe, particularly for the worker of the amateur
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persuasion, whose work in many cases partakes
more of the ornamental than useful : and to this
section of our readers the writer would like to men
tion the fact that much work of an interesting, in
structive, and ornamental character may be exe
cuted in any of the non -metallic substances men
tioned by the employment of the grinding wheel,
none of the substances mentioned being possible
of manipulation by the ordinary lathe tools .
It will be noticed that the term “ grinding
wheel " is now used in place of emery wheel, the
reason for this being that , in the writer's opinion ,
wheels made of corundum and carborundum are
much superior to emery wheels for lathe work ;
and of these two, carborundum is a long way the
best ; consequently, in future, when the term
“ grinding wheel" is used it must be taken as mean
ing a carborundum wheel.
Carborundum is a product of the electric furnace,
harder than the emery or corundum , and insoluble
in water, oil, or acids, and absolutely infusible.
It can be run at very high speeds, and works equally
well wet or dry , and although a little more expen
sive than the other wheels, it cuts better and lasts
very much longer, and is, therefore, cheaper in the
end .
The tools and appliances required for the use of
the grinding wheel in the lathe, are , as before men
tioned, exactly those required for the use of the
milling cutter, and comprise a mandrel to run
between the centres for grinding work held on the
slide-rest, a milling attachment held in slide-rest
for grinding work held between the centres, or in
the chuck and faceplate, or supported on the
saddle or on the bed of lathe, and a drilling spindle
into which may be fixed spindles ofdifferent lengths
and diameters for internal grinding. The above
appliances are all driven from the lathe overhead ,
including the mandrel between centres, this having
a small pulley fixed on the end .
Some of the work that may be executed by the
grinding wheel includes grinding the grooves,
backing off, and resharpening screw taps and
reamers, sharpening milling cutters, grinding the
lathe centres , particularly the live or headstock
one - which , by the way, should always be hardened
and tempered and ground to the correct angle
while rotating with the lathe mandrel - grinding
parallel and taper steel spindles, chilled iron rolls,
case -hardened lathe mandrels , internal grinding ,
glass rods, cutting off glass tubes, glass bottles,
grooving glass plates, and many other operations.

FIG . 8.
All the above work has been executed by the
writer, and it may also be mentioned that a job he
has in hand at present is the cutting of a spiral
groove in a glass rod , which , also , will be managed
with a carborundum wheel.
It may be of interest, and also serve to point out
a method whereby work of the character mentioned
may be executed , if mention be made of the fo w
ing : -A large number of rods, some of steel and
others of stones and rocks, were required for a
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wood was turned the same angle as funnel into
which it fitted ; the wood was rotated at a high rate
ofspeed in the lathe chuck , and funnel ground out
true by using carborundum dust.
„Before taking the wood from the chuck , a car
borundum wheel, fixed on drilling spindle, was set
to the same angle as wood ; a piece of brass was
then held in chuck and faced true, and on it, by
means of wax, was fixed a porcelain disc, which
was then ground to size and angle by the wheel,
fitting into the funnel as shown .
It will be seen by the foregoing several examples
that work of a very varied character, quite im
possible in the ordinary way on a small lathe,can be
accomplished with the grinding wheel, thereby con
siderably extending the scope and increasing its
value ; in fact, it is not too much to say there is but
a very small amount of mechanical work that, in
someway or other, cannot be managed on and by
the lathe.
The centre of wheels made of carborundum are
bushed with a lead bush , consequently they can be
set true in a self-centreing chuck , and bored to suit
any particular size of spindle , or, if from any cause
they should become untrue, they can be re -bushed
and bored , thus saving trueing or turning of the
wheel, which , owing to the hardness of the material,
can only be effected by the diamond .
Fig . 11 (A , B and C ) represent respectively por
tions of a useful little grinding spindle suitable for
this work in a small lathe, the one the sketch is

special scientific purpose . The steelwas ofvarious
self-hardening brands, and the stones included
among their number Onyx, Basalt, Obsidian , Arkan
sas, Jade -- all of which could not be worked with
any steel tool, owing to their extremehardness .
The rods were required to be circular, and all of
the samediameter and of the shape shown at Fig .
4 , and all were ground to shape and size by a car
borundum wheel in a small lathe. The steel rods
were held between the lathe centres in the ordinary
way, a carrier being fixed at one end of rod to rotate
it with lathe mandrel, and a 3 -in , carborundum
wheel fixed on a short stud held in and rotating
with the drilling spindle , as shown at Fig. 4 .
The drilling spindle was firmly fixed on slide- rest,
and driven at a high rate of speed from the over
head, the leading screw was arranged to give a fine
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Fig . 10 .

feed to carriage or saddle of lathe, and the mandrel
rotated at about the same rate of speed as would
be employed for turning steel, the whole being
driven by the treadle . The grinding of the steel
gave no difficulty, but with the stones it was awk
ward until a satisfactory method of holding and
driving them was thought of, as, owing to their
hard and brittle nature, it was not possible to hold
them in the chuck or rotate them on the centres .
A number of experiments were made with the
object of finding a satisfactory method , and the
following was ultimately hit upon , and solved the
difficulty ; and it may be added that since then
softer substances, such as jet, cannel coal, ser
pentine, marble , and slate, have been turned with
an ordinary steel turning toolby the samemethod .
Blocks or slabs of the stone were held on the face
plate of lathe, and with a carborundum wheel of
narrow width running in the milling attachment,
the faceplate being held stationary ; pieces of
somewhere near square section were, as it were ,
sawn through and off the block or slab . The ends
of the pieces were then made slightly taper by hold
ing against the wheel, and also roughed up generally ,
A piece of brass was then turned and bored to
fit on the end of tail-stock or poppit-head spindle, as
shown at Fig . 5, and a piece of wood screwed on
.the face, which was then bored taper and so that
the end of stone rod just entered the mouth of hole.
Another piece of wood was held in the jaws of
chuck , and bored to take the other end of stone rod ,
which was then held between the two pieces of
wood, as shown at Fig . 6 , and gently screwed up
and held in place by the tail-stock spindle, on the
end of which the brass fitting revolved.
The grinding wheel was rigged up and used the
sameas with the steel, the wheels used for this work
being hard , and the number of grain about 60 .
Carborundum is graded and numbered the same
as emery, the instructions and remarks referring
to the latter also applying to carborundum .
Another job recently managed with a carborun
dum wheel was the fitting of a porcelain disc into
a glass funnel, as shown at Fig. 7. A piece of hard
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FIG , 11. - A GRINDING SPINDLE .
made from having managed most of the work
described .
A shows a sectional view of the tool complete ;
A ' is a piece of mild steel bored parallel with the
sides, and filed , milled or shaped up to 1- in . square
by 24 ins. long . A mild steelmain spindle is bored ,
turned and screwed at end for back nuts , and fitted
a nice fit to piece A '. At one end of spindle is
fitted the pulley and lock nuts, the other end being
coned out, as shown , and into which fits the piece
C , which carries the grinding wheel. This piece C
is held in place by the draw - in spindle B , which
fits into the other end of main spindle, with which it
rotates. Provision is made for wear by sawing
along its length the piece A ', and fitting two or
three screws, as shown .
In conclusion , it might be mentioned that it is
necessary to protect the bearings and wearing parts
of lathe by covering with a cloth or duster as much
as possible, or injury to these parts may result, not
so much from the carborundum as from the small
particles detached from the work by thewheel.

588

The Model Engineer and Electrician .

Fig . 8 shows a wheel fixed on end of drilling
spindle grinding holes in milling cutter and tapered
steel cylinder .
Fig . 9 shows grinding teeth of milling cutter ,
wheel being held in milling spindle .
Fig . 10 shows grinding teeth from solid of a num
ber of slitting saws clamped together, wheel being
held on milling spindle in milling attachment.
( To be continued.)
MR. DOUGLAS E. MARSH , assistant locomotive
engineer, Great Northern Railway, has been ap
pointed Locomotive, Carriage and Wagon Superin
tendent of the London , Brighton & South Coast
Railway , in succession to the late Mr. Billinton , and
will take up the duties of the post on the ist prox .

A
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Small Electric

Fan .

By W. SCHNEIDER .
'HE following is a short desciiption of a small
TH electric fan which I have recently con
stiucted . The motor is multipolar, having
four poles, and is of 50 watts capacity, being wound
for 10 volts 5 amps., at the speed of 1,500 revolu
tjans per minute.
The pattern for the field -magnet was first made,
then a casting . This , as will be seen from Fig . 1, con
sists of'a circular ring 3 } ins. diameter. Wrought
iron pole pieces were then fixed in as shown . The
casting was fixed in the chuck and the poles bored
to I 19-32nds in . diameter. Brass ends are sol

MR . W. SCHNEIDER'S SMALL ELECTRIC FAN .
Mr. Marsh served his time under Mr. Dean at
dered on in order to form bobbins. These were
Swindon , and had been for several years assistant
insulated with thick paper and shellaced . The
manager of the Great Western Railway locomotive
winding on each consists of about 2 } ozs , of No. 19
works when he went to Doncaster . The Brighton
S.W.G. S.C.C. copper wire. The armature is made
The com
post was, we believe, quite “ open .”
up of about six dozen stampings, i } ins, diameter,
petition for it was very keen , there being a large
and having eight slots , each
in . by in . Each
number of applicants, which was, we hear, reduced
stamping was given a coat of shellac varnish in
to four - viz ., Mr. Marsh , Mr. Druminond , Mr.
order to prevent eddy currents. The slots are in
sulated with red fibre, and are secured with shellac .
Luard, and Mr. C. J. Bowen Cooke. These were
reduced to Mr. Marsh and Mr. Luard , with the result
The winding consists of 3 ozs , of No. 22 S.W.G.
above stated . The Brighton Railway directors are
D.C.C. copper wire, twelve turns being in each slot.
to be congratulated on their choice, as Mr. Marsh
The armature is bound with mica which is secured
is in the prime of life and comes from a railway
by means of thin brass wire.
which has been thoroughly reorganised while he
The shaft , which is 5 ins. long, is turned from a
has been with it, and on which the rolling -stock ,
piece of { -in . mild steel rod (Fig . 8 ). The commuta
plant and machinery are of the latest and best types.
tor, shown in Fig . 3, has four sections, and the
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armature wires are secured on it by soldering;
Patterns for the bearings (Fig . 6 ) were made and
cast'in gunmetal, which are fixed on two lugs on
the field magret. The bearings are lubricated by
syphon lubricators, which were turned up out of
brass rod . The brush rocker, shown in Figs. 4
and 5, is a brass casting, and has two holders at
right angles . The holders are insulated from the
rocker by red vulcanised fibre washers, A small
spring is fitted on the top of the holders, which
presses the brushes on the commutator.
The
brushes are of copper gauze folded up so as to slide
in the holders. The lug is sawn through and fitted
with a small screw , in order to secure the rocker on
the bearing boss.
The stand of the fan is turned from a piece of
mild steel rod and screwed on a gunmetal plate ,
which is bolted on a polished walnut baseboard .
The fan , which is 10 ins. diameter , is made of
thin , polished , sheet brass. The blades are soldered
on a square boss , which is secured on the shaft by
a small screw . The photographs reproduced here
with give a very good idea of the general arrange
ment.

A
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Boiler tube is 21 ins. outside diameter, cast ends,
which were turned a tight mechanical fit and
sweated in , afterwards secured by two longitudinal
brass stays, giving ample strength . At the rear is
a downcomer from which four water tubes are led
towards front of boiler in an upward direction , and

Simple Model Locomotive .

By W. J. CROSHER.
' HIS was the outcomeof a long standing desire
THIto possess a model locomotive, which at the
sametimewas to be a cut above the ordinary
shop-made one, with the flamefrom the lamp giving
it the appearance of a tea urn in a coffee house.
When the article appeared in THE MODEL ENGI
NEER some three years ago I decided to make
one from it, and purchased a set of castings.
These included material for boiler and sheet plate
for the framing. The footplating is made of sheet

Fig . 1. - FRONT VIEW OF LOCOMOTIVE .

then let in and soldered. In the bottom of down
comer is a small tap for emptying boiler.
A slight departure was made in taking steam
from boiler to cylinder. Instead of steam pipe
going through centre of boiler inside, it was brought
from boss on rear end of
boiler plate to outside and
down underneath foot
plating to front of en
gine. This was in case
it leaked , and so could
be easily got at. The ex
haust is up the funnel,
and when running the
beats can be plainly dis
tinguished , giving one the
idea of the L. & N.W.R.
Reversing
compounds.
gear is fitted and worked
by a lever from footplate.
As it was impossible to
fit a gauge glass, a small
tap is fitted just below
centre line of boiler, but
above where the flue is
soldered on to the barrel .
Buffers have springs, both
FIG . 2.- VIEW OF UNDERSIDE.
engine and tender. This
was added after the en
gine was completed , and holds a supply of spirit for
brass and the frames from the sheet steel, fastened
the lamp. It considerably adds to the appearance
together with angle brass and screws. Front
wheels are plain bearings, but the rear wheels are
of themodel, and is made of block tin , the same as
tanks and cab of engine.
The tanks are not in
sprung, as suggested in the article. As the cylinder
tended to hold water , as the boiler holds sufficient
is double-acting oscillating, it is driven straight on
to crankshaft, whic was purchased ready -made
for twenty minutes' running without refilling.
Steam is taken from a perforated tube, and not
and cut down to correct proportions for gauge,
which is 2 } ins.
from the dome, which is a dummy. The lamp
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is not quite successful yet, but, at Mr. Greenly's
suggestion, a small blower is going to be fitted .
I must give great credit to my friend Mr. Bain
bridge for his work in the building .
NEW FRENCH SUBMARINE. - The launch of the
French submarine X took place recently at Cher
bourg. She is one of three experimental vessels in
which an attemptismadeto combine the advantages

$ 91

The Manufacture of Dry Cells .
N view of the numerous purposes for which the
interest attaches to the litigation on the sub
ject which has recently been concluded in the House
of Lords. In this litigation the most successful
patent that has been taken out for dry cells was

Figs. 3 AND 4. MR. W , J. CROSHER'S SIMPLE MODEL LOCOMOTIVE.
and to avoid the disadvantages of submarine and
submersible. The three boats are not of the same
displacement, X being 168 tons, Z 202 tons, and
Y 213 tons. X has length 122 7 ft., beam 10'23 ft.,
draught aft 7°54 ft. She is to have accumulators
for electric motive power when submerged , and gas
or vapour engines when on the surface. The exact
type of the latter has not yet been decided (says
Le Yacht), but it is to be of about 220 horse-power
and to give a speed of 10'5 knots.

supported in an action for infringement against
Messrs. Siemens Brothers & Co. The original in
fringement action was brought a couple of years
ago , but it was only recently decided in the House
of Lords after the patent had expired , and it is
probably the fact that the patent has expired ,
together with the evidence adduced at the trial,
which possesses the greatest amount of interest for
the ordinary automobilist. There have been many
types of dry batteries, but it was conclusively
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proved during the litigation that the particular dry
battery in question , the property of the Patent
Exploitation Company, and the patent for which
was originally granted to C. A. Hitchcock in
January, 1890, has proved the best of those re
ferred to . This , at any rate, was the evidence of
the National Telephone Company, who, during the
time they had used these batteries, had employed
considerably over 120,000 of them ; and Mr. Gore ,
one of the company's engineers, gave evidence that
the specially important feature of the company's
dry cells was that they did not deteriorate appre
ciably when not in use.
As already stated , the patent has now expired ,
and any automobilist who desires to do so can make
this valuable type of dry cell for himself. All that
hewill require is to be handy with a soldering iron ,
so that he can make the external cylinders of zinc
which enclose the cell. That even is not a necessity ,
as he can employ any cylindrical containing vessel
which comes handy, and simply line it with a bent
sheet of zinc. The great feature of the Hitchcock
patent is that one preparation which solidifies
partially is employed in juxtapɔsition to the zinc
cylinder, while another preparation , acting as the
depolariser, surrounds the carbon rod or plate
which forms the centre. The way the Hitchcock
cell is made is as follows :-Having obtained a zinc
cylinder of the desired size , it may be either closed
by a zinc plate or wooden plug at the bottom . A
cylindrical mould of wood ,
leaving about half an inch
between it and the zinc
cylinder , is placed upright
in the centre . Round this
wooden mould is poured
a
mixture consisting of 6 sal
ammoniac one part, chloride
of zinc one part, plaster
of Paris three parts, and
water two parts , to which
is added a little less than
one part of a comminuted
vegetable material, prefer
ably flour.” After pouring
this mixture in , and leaving
it to stand for a short time,
it solidifies , whereupon the
wooden core is drawn out,
the central carbon inserted ,
and surrounded by a mix
ture of “ salammoniacone
part, chloride of zinc or
other hygroscopic analogue
one-tenth part, and - as de
polarising
agents - pulver
ised peroxide cf manganese
three parts, with pulverised
carbon three and a half
parts . These are mixed with water two parts to form
a semi-solid ,which is packed in around the carbon .
The top of thecylinder is then sealed around the car
bon with bitumen or other suitable material that
is practically impervious to air or moisture.”
This is a singularly simple recipe for making an
efficient and serviceable dry battery, and the large
amount ofbusiness that has been done in cells of the
kind , and the very handsome fortune amassed by
their sale , provide an excellent illustration of how
valuable , in matters of invention , hitting just the
right nail on the head at the right moment may
prove to be. — Automotor Journal.
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Small Dynamo and Tramcar.

By A. H. MORGAN .
' HE models from which the accompanying
photographs were taken I have made in my
THE
spare time, thedynamo, with the exception of
thebearings , flywheel, and stampings for armature,
ismade up of odds and ends of iron and brass , and
is of the Kapp type, with an output of 15
volts 4 amps., at 3,000 revolutions per minute.
The field -magnet is of wrought iron in one forging ;
the armature tunnel I bored out in the lathe to
If ins. diameter. The bobbins are made of sheet
brass 1-16th thick , built up with the soldering
iron insulated with silk fixed on with shellac varnish
and wound with 2 lbs. of No. 21 S.C.c. wire, 1 lb.
on each bobbin .
The armature is built up of 8 -cogged drum
stampings, 1ins. diameter, 2 ins. long, insulated
with silk and wound with 5 ozs . of No. 20 D.C.C.
wire in four sections and connected to a four part
commutator. The latter consists of a piece of
thick brass tube, fin . in diameter , mounted on a
The
boxwood core and split in four sections.
bearings are gunmetal castings bored to 5-16ths in .
The spindle is turned from a piece of 7-16ths in .
silver steel rod, 10 ins. long ; the flywheel, as shown
in the photograph , is 3 } ins. in diameter, and was
once part of a model engine, but it was fitted to

FIG . 1. - A SMALL DYNAMO.
dynamo to make it run more evenly. The brush
rocker is cast in hard white metal ; the brushes are
of copper gauze . The pilot lamp, as shown in the
photograph , Fig . 1, is a 15-volt loop lamp ; the
bracket is made of 1 in . brass tube and fits in the
socket on the field -magnet. The dynamo is shunt
wound for charging accumulators , which perform
ance it will do well.
The tramcar is one I made some time ago , and is
12 ins. long, 4 ins. wide, 61 ins. high , if-in . gauge ;
the car is made of 3-16ths mahogany , cut out with'a
fretsaw . The wheels I cast in hard white metal,
it ins. in diameter ; the bearing is built up of brass,
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but the wood frame comes down over them . The
motor is made from a piece of wrought iron with a
four-pole armature , if ins. diameter, it ins. long,
wound for 10 volts, and is geared down 8 to 1 ,
four gear wheels being employed , which were taken
from an old clock . The trolley -arm is made of
brass wire with a coil spring in the column to keep
it on the overhead conductor. There are three
lamps on the car connected in series, one 4 -volt
lamp inside in centre of roof, and two 3 -volt pea
lamps, one at each end of car as headlights . The
track on which the car runs is a circle 4 ft . 6 ins.

Practical Letters

from

our

Readers .

( The Editor Inoltes readers to make use of this column for the full
discussion of matters of practical and mutual interest . Letters
may be signed with a pom -de-plume if desired . but the full
name and address of the sender must invartably be attached ,
though not necessarily intended for publication.]
The Use of Tesla Coils for X -ray Work .
TO THE EDITOR OF The Model Engineer .
DEAR SIR , -Mr. Pike's article of November 17th
raises an interesting point.
In it he quotes from
X
Rays Simply Explained ,” a
statement to the effect that
Tesla coils cannot be recom
mended for general use in
x -ray work , and he goes on
to say “ There are Tesla '
coils of various sorts," and
( that if Mr. Graham were to
see the results I get in the
direction of penetration and
definition and evenness of
illumination , he would pro
bably reconstruct the above
sentence."
It would , indeed , give me
pleasure to see Mr. Pike's
radiographs, not only
because the point which he
has raised is in itself in
teresting, but because the
and interest of his
beauty
(o
electrographs " are a suffi
cient guarantee of the excel
lence of his experimental
work in other directions.
Mr. Pike goes on to say that
his experience in this direc
tion is limited to a simple
FIG . 2 , -- MR. A. H.MORGAN'S MODEL TRAMCAR.
“ Tesla " coil, and does not
amount to an intimate know
ledge of “ Teslas generally ."
in diameter, with turned wood columns for the over
Unfortunately , I have not THE MODEL ENGINEER
head conductor. The latter is hard drawn brass
of May 28th, 1903, to hand, but my impression is
wire,
in . diameter. There is also a reversing
that the coil described by him in that issue was
switch fitted in the end of car, which is worked from
provided with an iron core. If I am wrong, Mr.
the handles shown in the photograph .
Pike will, I hope, correct me, but if I am right, I
must say that experience shows, almost universally,
that an iron core is useless or worse than useless in
HELIUM . - The use of helium as a thermometric
a Tesla coil, and that in providing one Mr. Pike
substance and its diffusion through silica formed
is using a coil which is less “ simple
than the
ordinary type.
the subjectof a paper read before the Paris Academy
I cannot but think that, for one thing, the life of
of Sciences lately by MM , Adrien Jaquerod and F.L.
Perrot. It described an attempt to determine the
Mr. Pike's focus tube would prove to be shorter
melting point of gold with a thermometer of fused
than the life of a tube used to the same extent
silica, and containing helium , which failed owing to
with a uni-directional source of supply , and I
the rapid diffusion of the gas through the silica at
think he must have hit upon a rather fortunate
the high temperature . The velocity of diffusion
combination to get such excellent results in
appears to be proportional to the pressure of the
radiography. His original contention that a
gas, and is very considerable , since after six hours'
Tesla coil may transform the discharge of the in
heating at 1,100 ° Cent. the pressure of the helium
duction coil to a sufficiently high voltage to work
had fallen to about one- seventh of the initial pres
the tube when the coil alone would fail to do so ,
sure . Below a red heat, at about 510 ° Cent., the
is perfectly sound , and as we are here confronted
diffusion is still fairly rapid , and a very slow effect
with a choice of something or nothing , my object
could even be traced at 220 ° Cent. For practical
tions to the Tesla for this particular case are all
elimin ed , except
purposes, therefore, the nitrogen thermometer
of the probable short life
of the tube,
remains the best instrument for high tem
peratures.
Given a coil sufficiently powerful to work the
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tube, it is obvious that the introduction of a
Tesla coil would merely reduce the efficiency of
the whole apparatus, and that there would be no
corresponding gain of any sort.
With regard to Mr. Pike's observation of the fact
that there is a difference between the effects at the

Condenser
charge

DIAGRAM
SHOWING
DAMPING
EFFECTS ON
ELECTRICAL

will the oscillations die away , and the greater will
be the difference between the first swing and those
following it . Note also that though greater in
proportion to the succeeding swings the first swing
will lessen in actual value as the circuit is damped .
It is probable that the considerable amount of
energy absorption which must take place in the
production of hysteresis, and eddy -current heating
in the iron core of a “ Tesla ” (where one is pro
vided ) damps down the vibrations enough to
accentuate the difference between the effects at
the two secondary terminals, and it is possible that
it may make that difference sufficiently great to
render the use of the coil more practicable for
x -ray work than it would be with the core removed ,
although with the useful tendency of the discharge
to be unidirectional there must be a sacrifice of
energy to the useless heating of the core. A Tesla

OSCILLA
TIONS .

Time

two terminals of the secondary of a Tesla coil, I
may mention that this difference is common to all
Tesla coils not working from an alternating
primary source of supply .
The reason of it is very simple.
Imagine the following impossible case. A con
denser with no di- electric hysteresis discharging
through the primary of a Tesla coil with no re
sistance either in its thick or its thin wire windings,
the two circuits being arranged so that there could
be no loss of energy, either through sparks, brush
discharges or radiated waves.
In such a case oscillatory currents once set up in
the primary would surge backwards and forwards
for ever , just as a weighted spring with no mole
cular or air friction would swing perpetually when
once started .
Each wave or rush would then be exactly equal
in amplitude to that preceding it . But now let us
allow our circuits their normal conditions of primary
coil spark- gap and other resistances, all of which
will convert some of the energy of oscillation into
heat. Let us further put metallic bodies in the
neighbourhood so that some energy, however small
a quantity , is expended in producing eddy-currents
therein . Let energy also be used up at the secon
dary terminals , in the form of brushes, sparks or
discharges through a focus tube. All these little or
big sinkings, where energy is running away, produce
corresponding damping effects on the oscillations,
so that the latter may be easily reduced to only
two or three complete vibrations before they die
out, as shown in the sketch above.
This has its mechanical counterpart in making
the weighted spring do work by swinging in a
liquid .
Obviously the first swing in either case will pro
duce a greater effect than any of the succeeding
swings , and it is also clear that the greater wemake
the rate of expenditure of energy the more rapidly

coil for ordinary purposes is undoubtedly better
without a core .
Mr. Pike will not, I hope, take these somewhat
lengthy remarks as intended for criticism of his
most interesting work , but rather as an attempt to
explain the fact that he has succeeded where
others have met with great difficulties.
That the difficulty with more powerful Tesla
coils giving more persistent oscillations is real is
evidenced by the fact that such a scientist as Pro .
fessor Elihu Thomson should have found it necessary
to design special tubes for use with Tesla coils , and
that, in spite of the comparative ease and cheapness
of production ofoscillatory discharges under certain
circumstances, Tesla coils have been almost univer
sally abandoned in favour of ordinary induction
coils , costly and heavy as they are. - Yours truly ,
R. P. HOWGRAVE -GRAHAM .
London.
Hand - Warming Apparatus.
TO THE EDITOR OF The Model Engineer.
DEAR SIR,—The replies on the subject of hand
warmers do not mention the “ Justra.' This is an
improved form of the Japanese hand -warmer
already described . I have used one for some years
and find it very satisfactory. I have a price list
of the “ Justra ,” which I have received with my
last lot of refills from Messrs. J. S. Barwick & Co.,
Ltd., Chiswick , W.
There is also a warmer , made in various sizes,
which I am told is satisfactory . It is filled with
some substance the nature of which I am ignorant
of. When wanted for use the warmer is put into
boiling water for fifteen minutes ; it then retains
its heat for an hour or two. I am not sure if these
are made in this country ; those I have seen were
made, I believe, in France. I see in the Army and
Navy price list what I imagine to be a small size of
this article.--Yours truly,
John Scott .
Bromley, Kent.
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A Cheap Bichromate Battery .
TO THE EDITOR OF The Model Engineer.
Dear SIR . - I have a cheap bichromate battery
which I made myself with slight assistance from
the regimental carpenter's shop . In case it might
interest your readers , I append a rough sketch and
description .
It consists of a rectangular deal box fitted with
a movable tray supporting the elements. There
are two zincs and three carbons to each cell.
The
deal tray is provided with three apertures, about
3 ins. by 21 ins. The box contains three large
(carporous Leclanché) jars, which contain the
exciting fluid and into which the elements descend
when in use . The carbons are from broken or worn
out Leclanché cells and cost 4d. each . The zincs
are same size as carbons and insulated from them
by having strips of cardboard tightly packed be
tween ; this supports the zincs, the carbons being
held by their heads, which bear against the sides of
the openings in the tray . The tray is fitted with
four screw -eyes. Four uprights project above box
and carry sheaves over which run cords attached
to screw -eyes of tray and to two lead counter
weights. The tray may be immersed to any suit
able depth , and will remain there.
Coupling up as follows : The two zincs and three
carbons of each cell are in parallel, and the cells
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Queries and Replies .
(Attention is especially directed to the first condition given below
and no notice will be taken of Queries not complying with the
directions therein stated . Letters containing Queries must be
marked on the top left-hand corner of the envelope “ Query
Department"
. No other
but those relating to the Queries
same envelope.
should be enclosed
in thematters
Queries on subjects within the scope of this journal are replied to
by postunder the following conditions :-(1) Queries dealing
with distinct subjects should be written on different slips,on
one side of the paper only, and the sender's nameMUST be in
scribed on the back. (2) Queries should be accompanied,
wherever possible, with fully dimensioned sketches, and corre
spondents are recommended to keep a copy of their Queries for
reference (3 ) A stamped addressed cnvelope (notpost-card )
should invariably be enclosed . (4 ) Queries will be answered
as early as possible after receipt, but an interval of a few days
must usually elapse before the Reply can be forwarded . ( s)
Correspondents who require an answer inserted in this column
should understand that some weeks must clapse before the
Reply can be published. The insertion of Replies in this column
cannot be guaranteed . (6 ) All Queries should be addressed to
The Editor, THE MODEL ENGINEER, 26_29, Poppin's Court
Fleet Street, London , E.C.)
The following are selected from the Queries which have been replied
to recently :
(12,785) Small Power Boller. H. F. I. (London ) writes :
I should feel greatly obliged if you would let me know what size
of ordinary central fiue verticalboiler I shall require for a high
speed two-cylinder single-acting enginewhose cylinders are 3t ins.
diameter by it in , stroke, cut off , running 750 revolutions per
61 "

51
18 "

. Zinc
Carbon

X
Alle
MEDIA

fee
Lead
counter
weight

6,81
A CHEAP BICHROMATE BATTERY .
themselves in series. With the elements immersed
i in , it will run a -in . spark coil at its best. When
fully immersed the output in amps. is remarkable ;
it will raise almost to white heat 4 ins of No. 26
B.W.G. copper wire, and runs the risk of burning
a 158. tripolar motor I have. - Yours truly,
L. FITZGERALD, Lieut.,
Curragh ,
4th Royal Warwickshire Regt.

minute , at 70 lbs. per sq . in ., in order to be able to work above
engine up to its full power. Boiler not to be multitubular, but
with coal firing . Is there any definite rule to work the above
measurements out ?
We cannot advise you to go in for a centre flue, that is, if you
have no specific reason for doing so . See our issue of January ist,
1902, page 22, for information on boiler design . You can reckon
on i cubic in . per minute, 100 to 150 sq . ins. of heating surface
from a vertical boiler, according to the efficiency ofthe draught.
With the exhaust up the chimney we should instal a 25-in . by
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as that on page 35 of our 6d. handbook , “ Model Boiler Making,"
but 14 ins. diameter and 28 ins. high and with twenty- five i -in .
tubes, will suit the engine. (2 ) Steam pipe, t-in . outside brass
piping ; communication pipe, 7-16ths in . outside, brass piping ;
Exhaust pipe, -in. outside brass piping. (3) Pump plunger,
* -in . diameter. 1-in. stroke, with a bye- pass valve 3-16ths diameter
pipes. (4) May be either ; use six 3-16ths in . studs or else ten t- in .
studs in the H.-P. and proportionately in the L.-P. covers (id., give
them approximately the same pitch in each).
(12,659) Motor for Electric Tram . A. C. T. (Withington )
writes : I am about to construct a model electric tram , 14 ins . long
and 31-ip . gauge. I want to drive it with a 24-watt motor; motor
to be a four-pole one, as in your handbook on Electric Motors ."
Would you answer the following :-(1) Would this motor be power
fulenough to drive the car at a good pace ? (2) Could I wind the
same to take 25 volts, so that I can drive it from my dynamo ?
What wire should I need ? ( 3) Could you give me a sketch of the
best gearing to use ? (4 ) Could I fit a dium armature to the same,
and would it then be self-starting ? (5 ) If I cannot wind it to run
from my dynamo, what amount of resistance wire should
direct
I need ?
!1 and 2) Yes ; for 25 volts wind the armature with No. 30 S.S.C.
copper wire, and the field -magnet with No. 24 s.c.c. copper wire.
( 3) This will very much depend upon the arrangement of your car,
We advise you to use toothed wheel gearing, having a reduction of
three or four to one, preferably a pinion on the motor shaft and the
large cog-wheel on one of the axles, with connecting bearings to
keep the wheels in gear. If you find that it is not feasible to do
this, you can use double gearing, with the intermediate shaft run
ning at the same speed, or slower than the motor, Remember
that the reduction will be in proportion to the diameters of the
wheels : thus a pinion of 1 in. diameter, gearing into a wheel of
If ins. diameter, would give a reduction of three to one. If you
will send a drawing ofyour car , wecan advise you further . (4 ) No,
you cannot use a drum armature. The four-pole armature will be
practically self-starting, as it will probably be off the dead point in
most cases .
(12,581] Boring Holes in Olass Plates. A. G. (Great
Wakerig) writes : I have some trouble to find out how to bore a
hole in glass. Would you kindly tell me what acid to use or the
right way to do the job ? I am making a Wimshurst, and want to
bore the glass plates.

WEICNT
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50-in . boiler - i.c., one with from 2,500 to 3,000 sq . ins. ofheating
surface,
(12,884] Gravity Cells ; Dynamo Failure. E. H. B.
(Clapham ) writes : Will you kindly answer me the following ques
tions :-(1) (a) I have a 6 -volt accumulator with plates 3 ins .by
2 ins., three in each cell. Which is the best battery for charging
cells , what
them , Daniel! or Daniell gravity ? (b) If gravity
thickness copper and zinc should be used ? (2) I have built a
smal! undertype dynamo, as described in " Small Dynamos and
Motors," page 18, Fig. 8 ; armature, eight slots wound in four
it Ibs. No. 20 , as
sections with 44 ozs. No. 20 ; F.M.wound withit Iuns
all right as a
I could not get No. 21. I find that although
motor from five bichromate cells , yet when it is driven from a
machine stand only a faint blue spark is visible between brush
and commutator, but I cannot get enough current to light a 31
volt lamp. If you could tellmewhat is thematter with it I should
be very much obliged. The batteries in ( 1) will be used to light
a lamp for about ten minutes every night and coupled to accumu
lators in the day .
( 1) (a ) Gravity Daniell, because this cell should always be on
closed circuit ofmoderate resistance so that a very small current
is always flowing from the cell. (6) You will find information in
back numbers of The MODEL ENGINEER and in our sixpenny hand
book on " Electric Batteries " ; there is no special size or thickr ess.
(2) This failure to excite is a frequent trouble with small drum
armatures; rewind the armature with No.24 D.S.C.wire, getting on
as many turns as possible ; run it, at least, 3,000 ievolutions per
minute and we think you will find the trouble has been suimounted .
It would also be an improvement to wind eight coils, two being
in each slot and use a commutator with eight sections.
( 13,012] Making Permanent Magnets. W.J.(Briton Ferry)
writes : I would like to know how to magnetise iron and steel, for
which I have made a horseshoe type, and I have placer! it in
coil of wire carrying current at 110 volts, 70 amps., and the iron
only becomes feebly magnetised . Could you give me a better
method ofmagnetising simply for experiment ?
This is the best, in fact the only practicalmethod . Provided the
coils were wound correctly, it should magnetise well. Soft iron
will soon lose its magnetic properties , however. Hard steel
should be used for making permanent magnets .
(12,703] Telephone Connections. G. F. H. (Marple Bridge)
writes : Would you kindly help me in the following matter ? I
have
of wall telephones,
one,which
not the
same aaspair
the others.
This one is and
fixedanother
up in the
house. isI want
to
know if it is possible to connect it to the pair, one of which is in
the workshop and the other in the summer-house close by, so that
when the push is pressed in the house the bells of the pair will ring
together, and so it does notmatter whether I am in the workshop
or
the summer-house,
can one
reply.
I only
want
have
lineinwires,
if it is possible. I Will
battery
do for
thetopair
? two
The
connections of the pair are the same as those in your issue of THE
MODEL ENGINEER for April 9th , 1903, Vol. VIII, No. 102, Query
No. 8,537. I send the diagram of the telephone in the house,
showing connections. The wires outside are carried on insulators.
Hoping this will be sufficient for you to enlighten me.
The arrangement you wish to carry out will not be a satisfactory
one. Speaking from either of the pair to the house telephone will
be fairly good ; but when speaking from the house, one or other
of the two bells will be in circuit, and as the house telephone has
no induction coil, the effect will be extremely weak . One battery
could , of course, be used for the workshop and summer-house sets ,
by running two extra wires from the battery. A rather com
plicated automatic switch could be made for cutting out the bell
at the distant end when speaking from the house to either of the
pair, but it would necessitate a third wire between summer-house
and workshop . Your simplest plan is to fit the house telephone
with an induction coil and join up the three sets in the ordinary
manner .
(12,708] Model Compound Steam Engine. X. E. N.( India )
writes : Would you , or any of themany readers of your valuable
and interesting paper, kindly give me the following information :-I am making a model, vertical, compound , condensing steam
engine, the cylinders being H.-P. If ins., and L.-P. 2 ins. by 1k-in .
stroke and I intend to use steam at a pressure of 80 lbs . ( 1) What
should the principal dimensions of a vertical copper boiler be to
suit this engine, also the grate area, heating surface , and thick
ness of plates. (2) What should the inside diameter of the steam
pipes be leading from theboiler to the H.-P. cylinder, from the H.-P.
to the L.-P. cylinder , and from the L.-P. cylinder to the condenser ,
respectively ? (3) What should the stroke and diameter of the
plunger of a feed pump be to suit this engine and boiler ; also the
inside diameters of the suction and delivery pipes of this pump ?
(4) Should the studs for fixing the covers to the cylinders of an
engine of this size be f-in. or 3-16ths in., and how many to each
cover ?
The steam consumption would be about 2 cubic ins. of steam
per minute for every hundred revolutions per minute the engine
runs. Therefore, if you reckon to run at 600 ievolutions per
minute , about 12 cubic ins, of water per minute will be required .
( I) We should instal a boiler with about 1,000 sq . ins. of heating
surface. A copper boiler much the same in gereral proportions
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Puery N ° 12581
AN ARRANGEMENT FOR BORING HOLES IN GLASS .
Use a copper tube having a burred -up end to provide clearance ;
support the tube in a vertical position in a wood frame, and use it
as
a vertical
drill,
emery
powder
and soturpentine
as work
a cutting
medium
. Put
thewith
emery
inside
the tube,
that it will
out
on to the edge of the tube. Fix a weight on the top of the tube
to provide the pressure, and rotate the tube by means of a cord.
Plenty of patience is necessary.
(12,790 ) Dynama Output. S. G. T. (Colwyn Bay) writes :
I have a dynamo : length , 7 ins. ; fields, 25 ins. diameter
by 24 ins, high ; tunnel is 2 ins. diameter ; armature is wound in
four sections ; brushes, } in .; weight, 11 lbs.; shunt wound ;
pulley, it ins. diameter. I should like to know the following :
(1) How many volts and amps. it will give ? ( 2) Whatwill be the
candle-power ? (3) How many 4-voltaccumulators it will charge ?
(4 ) What would be the time for 2-4 volt charging ? (5 ) What
would be the speed of the dynamo ? When the dynamo is running,
it sparks a lotat the brushes ; but I can find no leak . It is run from
20 ft. from it,
a water motor. I suppose if I ran the lamps, say,could
I run it as
I should have to get lower voltage lamps ? How
a motor off 220 volt mains ? What lamp should I have to put
for resistance ? Should the brushes press heavily on the com
mutator , and will a little oil stop sparking ? How long will a
4 -volt accumulator light a 2-volt lamp when it is fully charged ?
( 1) As you do not say what gauge of wire is on the armature and
field -magnet, we cannot accurately tell you what the output is
likely to be --probably.10 to 15 volts and about 3 amps. ; but you

December 22 , 1904.

The Model Engineer and Electrician .

can vary the volts by running at lower or higher speed , to some
extent. (2 ) This machine should be about 20 candle -power.
( 3 ) Depends upon the size of the cells : if small, two or three, in
series. (4) Depends upon the size of cells - probably six to eight
hours, if fairly well run down. (5) About 2,500 to 3,000 revolu
tions per minute. You could run up to 3,500 revolutions per
minute as a maximum for good working. Sparking at brushes
may be due to commutator being out of truth or rough , to brushes
not being set in the right position , or to shaft being loose in
bearings. The brushes must not press heavily on the commutator,
but with a firm but gentle pressure ; oil will only make matters
worse . You may wipe the commutator with a greasy rag, but
never squirt oil on it. If the wires are of thick gauge, you will not
lose much voltage in them ; it is simply a matter of thick enough
wires, and running the dynamo slightly faster. We cannot advise
you as to what resistance to use if you run themachine as a motor
off 220-volt mains, as we do notknow the winding ; butyou will be
quite safe in trying several 220 -volt lamps in parallel with each
other and in series with the motor - say, four 32 C. p. lamps. If
you try to light a 2 -volt lamp from a 4-volt accumulator, you will
burn out the filament. The voltage of the accumulator must be
the sameas that for which the lamp is made to take.
(12,963] Pole Finder. R. T. B. (Slough) writes : I have a
liquid “ pole- finder," or tester , consisting of glass tube with ter
minals at each end , and wires projecting into tube ; but it has
leaked , and liquid escaped. Could you inform me what th- liquid
is, and the quantities ? The tube is about 34 ins. long by $ in .
thick .
Your best plan , if you can find the maker, is to send the tube to
him to be re-filled ; but you could try a solution of sodic sulphate,
coloured with syrup of violets ; a chemist will mix it for you at a
triflirg cost. The exact composition of the solution does not
matter. With this solution , the positive end should become red
and the negative end gieen , when the current passes.
( 12,823) Armature Windings; Arc Lamps. J. L. (Adwalton )
writes : Will you please answer me the following questions : I have
wound an armature with 46 slots with 46 lengths of wire, but I
am not quite sure how to connect them to commutator. In your
small bandbook , “ Small Dynamos and Motors " ( page 36), Fig . 48,
as I follow the connections, Imake it that the finishing end of slot
wire (1a ) is connected to 2 on the same segment ; and so on all
through , so thatwhen I have connected all but one on commutator
I shallhave a current through to ring a bell, if put on last and first
segment. (2) I have an arc lampwhich hasno globe on, and when
burning outside only burns on one side of carbons. Will the wind
cause that ? It burns all right inside. (3) Will any kind of carbons
do for top or bottom ? The low carbon is fixed , and the top one
moves up and down. I have heard them called positive and
negative, and have noticed that some of them have a core through
them . A friend of mine said that it was powder in the centre,
but I think it would all go off if a lightwere put to it.
( 1 ) Assuming that your field -magnet is of two-pole pattern, the
rule is precisely the same as in the case of a gramme ring arma
ture (as shown in Fig. 37, page 32), namely, the beginning of coil
No. 2 is joined to the ending of coil No. 1, and the joined ends are
both connected to one bar of the commutator . When you have
continued in this way all roun the armature, you will finally have
the ending of the last coil and the beginning of coil No. I to be
joined together and connected to the last bar of the commutator,
as you say these last two ends form the beginning and ending of a
circuit. (2 ) Evidently the uneven burning of your arc lamp car
bons is caused by the draught of air. (3 ) With continuous current
arc lamps, the top carbon should always be connected to the posi
tive pole of themains, and is usually of larger diameter than the
bottom one, especially with a lamp in which the bottom carbon is
fixed . A lamp taking about 6 amps. would have top carbon of
16 mm . diameter, and bottom carbon of 8 mm . diameter . These
diameters need not be exact, butwill give you an idea of the propor
tion . The positive carbon is usually cored , the core being filled
with soft powdered carbon (notgunpowder , as you seem to think) ;
the object of this core is to keep the arc central and facilitate the
formation of the little cup-shaped hole or crater, as it is called ,
which always forms in the positive carbon , and from which most of
the light is emitted .
(12,954) Lighting Shop Windows. H. C. W.(Dover ) writes :
Required to light a shop window 12 ft. by 4 ft. by 8 ft . high, by
electric light for a stretch of six hours each night. Presumably,
two 5 C.-p. or 8 C.-p. lamps would be required. Kindly say the
most economical way of running these. Could a fairly large
battery be used ? If accumulators and dynamo are to be used the
dynamo must be driven by hand , as I have no mechanical con
tiivances, and the charging of the accumulatorsmust not, therefore,
take too long. It is not so much the first cost as the cost of the up
keep, which I wish to be low .
It is not practicable to charge accumulators by hand power
when required for such a purpose as you propose. The best method
would be to light your lamps from a dynamo driven by an engine ;
two 8 C.-P. lamps would scarcely give enough light. We should
recommed at least two 16 co- p. lamps, or four 8 C.- P.; or else a
small arc lamp. Such an installation would require a dynamo
to give about 120 watts, driven by a 1 h.- p.engine. Primary
batteries could be used, but they would be costly to maintain ,
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and involve the handling of quantities ofacid, with regular attend
ance to keep them clean and re-charge them . You could obtain
our sixpenny handbook on “ Electric Batteries," and make some
experiments with a small single light of, say, 2.C. p . ; this would
give you some idea of the cost and trouble of lighting by battery
on a larger scale , and enable you to decide if the system would suit.
Weshall be pleased to advise you further if you will write again .
( 12,812) Dynamo Failure. L. F.M. (Redcar ) writes : Could
you giveme some advice on this motor ? It is of the Manchester
undertype three-pole armature ; its chief dimensions are :-Length
of armature, in ; diameter of armature, If ins. ; wound in closed
circuit. Although I have tried all methods and have tested it all
over, it will not go . The brushes are of stiff copper, and the ring
binding the commutator segments has been broken and glued to
gether. Do you consider either of these the cause of failure ? The
bearings and field -magnets are castin one . I have your invaluable
book , Small Dynamos and Motors." Could you point out any
where where this will help me ? I have tried this motor with 2-5
volts, and still it refuses to work .
We do not know what you mean by “ Manchester undertype."
The fault may be in short circuit in the commutator, brushes in
wrong position , field -coils opposing one another,or armature wrongly
wound . Is your battery suitable and in order ? Read Chapter
VIII.of our hand book " Small Dynamos and Motors," and study
thewinding diagramson pages 12 and 26 .
(12,804) Early Morning Waiter. W. H. H. (Chandler Ford)
writes : In The MODEL ENGINEER for December 3rd, 1903 (page
542), re An Automatic Early Waiter," I want to use a spirit
lamp in place of gas, and would be glad if you can tell me the
simplest way to ignite the lamp. I want to light it from No. 2
Leclanché's, if possible ; and as I intend it for a present, I should
like it to be reliable when once set up, and not require much atten
tion , excepting to keep the lamp supplied with spirit, and (if it can
be done) dispense with a spark coil. If this must be used, please
tellme the size and thenumbers and quantity ofwire.
Use a small spark coil to give about # -in. spark, the discharging
points fixed so that the spark will play upon the spirit. Make the
coil ofabout three- fourths the dimensions given for the t-in . spark
coil on pages 62 and 63 of our sixpenny handbook on " Induction
Coils." Use No. 20 gauge wire for the primary, and No, 38 gauge
wire for the secondary .
( 12,680] Transformer Windings. E. J. S. (Birmingham )
writes : I am making a small easily -made transformer, as described
in your issue of February 26th, 1903, and I shall be obliged if you
could tellme how many pounds of wire I should require for the
primary coilof No. 20 B. and S. ( 7 layers of 150 turns ; total turns
about 1,000), secondary coil of No. 10 B. and S. (2 layers of 50
turns ; total turns 100 ), and also the cost (about) per pound.
No. 20 B. and S. gauge is the same size as No. 21 English Standard
Wire Gauge. You will require about 1 lbs. weight. No. 10 B.
and S. gauge is practically the same as No. 11 English Standard
Wire Gauge. You will require about 25 lbs. weight. You can
obtain these wires from any of the dealers in electrical supplies
advertising in THE MODEL ENGINEER ; they will quote you prices
if you write to them .
(12,679) Cell for Charging. G. H. (Tamworth ) writes : I
should bemuch obliged if you would answer the following questions :
I have a 4-volt and a 6 -volt cyclist's electric lamp, but no battery,
and as I should only want to use them at odd times , from about
to it or 2 houis each time, I should be glad if you would help me
with the following :-(1 ) Would a dry battery be suitable, as I have
not got any means to charge accumulators
(2 ) If accumulators
would be best, how can I charge them at a small cost ? (3) What
voltage accumulators should I want for them ? (4 ) What are the
best firms to buy batteries from ?
(1) You could use a dry battery, but it would not last for a very
long time. Why not get some cells and see if they suit your pur
Pose ? The battery should have sufficient cells to give the same
voltage as the lamp is made to take. (2) For method of charging
a small accumulator see The Model ENGINEER for October 6th
1904 (page 327), or our handbook on “ Electric Batteries " (page
45). (3) Accumulator should have two cells for the 4 -volt lamp,
and three cells for the 6 -volt lamp. (4) Try the Universal Electric
Supply Co. (Department M ),60, Brook Street C -on -M ,Manchester.
(12,814 ) Pinding Output of Dynamo. H. P. (Sutton )writes:
(1) How can I tell exact output of dynamo, as I have no volt or
ammeter ? (2) What substance should I use for brushes, and
what pressure is required on commutator ? (3 ) As the machine is
to be fitted with a drum armature (now Siemens' H ), will the wire
with which armature is now wound (viz., No. 20 C.C.) do ?
(4) What is the best wire for the field-magnets ?
(1) You cannot tell the exact output of a dynamo without using
measuring instruments. You can predetermine what output it
should give at a certain speed by knowing the design of themachine
and the gauge of wire with which it is wound. You can experiment
with some lamps. ( 2 ) Copper gauze or copper strip are both suit
jumping of
able ; the pressure should only be sufficient to prevent pressed
too
the brush . A firm but gentle pressure is desirable ; if
hard , the commutator and brushes are rapidly worn away. You
can purchase fine mesh copper gauze at sievemakers. Cut off a
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:

strip and fold it up to a thickness depending upon the size of the
brush . (3) We advise you to use a finer gauge wire for the arma
ture- say, No. 24 D.Sc. wire . (4 ) This question cannot be
answered, as you do not give any particulars as to the size of ma
chine and its output ; generally , it is not necessary to alter the field
winding when changing the pattern of armature, unless a different
output is desired .
(13,069] Bichromate Batteries. W.L.P. (Portswood) writes :
I havemade four non-polarising bichromate batteries, as described
in “ Electric Batteries," which should give about 6 volts in series .
My 4 -volt accumulator will drive car now , but the batteries will
not, although they give much more light than the accumulator.
Why is this ? Is it because there is not enough current ? ( 2 ) How
long will it take to fully charge 4- volt accumulator from this
battery ? Could I increase the power by connecting the accumu
lator in series or parallel with the batteries ?
(1 ) It is difficult to compare the two merely by your information ,
that the battery gives more light than the accumulator. Your
conclusion is probably derived from the fact that owing to the
higher voltage of the battery a lamp is more brilliantly illuminated .
It is probable that owing to the internal resistance of the battery
being much higher than that of the accumulator, it will not give a
sufficient quantity of current to properly diive the motor. ( 2) It
depends upon how much the accumulator has been discharged,
and its capacity. As the charging rate is limited, any accumu
latoi, if fairly well run down, will require about eight hours' charg
ing. We advise you never to run the accumulator right down ;
keep it always in as near a fully charged condition as your usage will
allow . (3) We do not recommend them to be worked in parallel.
Try them in series, and if the resistance of the battery still impedes
the working, re-wind yourmotor with somewhat finér wire.
[13,098] Electrotyping . T. F. (Solihull) writes : Will you
kindly tell me the best way of making the mould (e.g., a coin ) for
electrotyping ? Could you also tell me the best book to be ob
tained on electrotyping ?
The usual way of making the mould of such an article as a coin
or medal is to obtain an impression in wax . The wax is made a
conductor by being brushed over with fine plumbago, upon which
the deposit ofmetal takes place. The wax is surrounded by a
riu of metal having one or two projections to conduct the current
to different points of the plumbago coating, and the wire carrying
the current is attached to this rim . A good , practical book on the
subject is “ Electrotyping," by Urquhart, price 55. 4d. post free .
( 13,103] 650 -watt Dynamo Winding. W. R. (Croydon )
writes : I am thinking ofmaking a start on a dynamo of 650 watts
output, similar to design in Query 10,181 (April 7th , 1904, issue
of THE MODEL ENGINEER ). The points I would like you to settle
for me are : ( 1) If I use drum armature instead of " ring," what
would be the best number of slots and depth and width of same ;
also weight and gauge of wire for armature ? (2) What should
yokes and pole -pieces be made of ? What gauge would be best
for armature laminations ?
(1) Drum armature should have 24 slots , each 5-16th in . wide
by 7-16th in . deep . Wind two coils in each slot so as to have 24
coils total and a commutator with 24 sections. Gauge of wire,
No. 20 D.C.C. ; quantity required, about 3t lbs.; number of turns
will be (approximate) 15 in each coil— that is, 30 in each slot.
( 2) The yokes and pole pieces should be of good quality cast iron ;
the magnet cores ofwrought iron . The laminations for the arma
ture should be about 1-40th in . thick . If you procure them from
a good maker, he will send them of a proper thickness. The out
put ofthis machinewill be about 110 volts 6 amps., at(approximate )
1,800 revolutions per minute . The speed will be very much
affected by the amount of clearance between poles and armature
and the quality of the iron you use. The shorter the clearance
and the better the iron , the slower will be the speed .
( 13,122 ] Electrical Units . J. O. D. (Dingle ) writes : Please
explain meaning of, and show connection or distinction between the
following :-Volt, E.M.F., Int. Res., Ampere, Watt, Ohm .
( 1) Volt - pressure required to send a current of i amp. through
a resistance of 1 ohm . (2 ) EMF - pressure or voltage - ie.,
electromotive force. (3 ) Int. Res.--- internal resistance , such as the
resistance of a cell from one terminal or pole through the cell to
the
other - terminal
or ipole
. (4)(6 )Amp.
- unit of
(see We
1).
(5 ) Watt
1 amp. by
volt,
Ohm --unit
of current
resistance.
advise you to refer to some text-book on electricity ,such as “ First
Book of Electricity and Magnetisin ," by Perrin Maycock, post
free 25. gd.; or • Magnetism and Electricity for Beginners," by
Hadley , post free, 25. od.
(12,800 ] Charging from Alternating Current. G.H.S.
(Brook Green ) writes : (1) The electric current in my house is sup
plied at 200 volts, and is alternatirg. I want to know whether it
would be possible for me to charge some 4 volt 3 amp. hour
accumulators from this circuit without going to the expense of a
rotary converter ? Would a Nodon's valve (as described in THE
MODEL ENGINEER ) do ? How many of these cells should I re
quire, and would they be expensive to make ? I understand about
inserting resistance is ciicuit.
( 1) The best system of charging small cells from alternating
currentis by means ofa dynamo driven from an alternating current
motor. The Nodon's valve is,we believe, the subject of a patent ;
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but in any case it merely rectifies the alternating current into a
pulsating current, and though such a current will charge accumu
lators after a fashion , it will not do it anything like so well as a
steady current. The subject of these electrolytic rectifiers is too
obscure for us to properly advise you . A single cell will rectify
the current, as it suppresses one-half of the alternations— that is,
it allows the current to pass only one way. The object of the
Nodon arrangement of four valves is to utilise all the alternations.
T. W. (Writtle
( 13 6 ] Model High - Speed Engines.
writes : Please answer the following questions concerning my
if- in .
vertical high -speed engine : The cylinder is it-in . bore,
(2)
stroke. (1) What do you call high -speed for one that size ?
With 100 lbs. sq.in. pressurewhatwould be the b.h.-p. ? (3) Could
g
lbs,workin
I get copper tube 9 ins. diameter that would stand 100
pressure ? (4 ) I intend driving pump from sameeccentric as valve
?
idea
the
of
think
you
do
strong.
What
having made same extra
(5 ) Could you give me a rough dimensioned sketch ior pump
eccentric
,
centre
(horizontal) to work from a 3-16ths in . out of
(6 ) What size hole must steam feed pipe have for engine ? ( 7 )
governors
for
make
of
set
a
want
to
exhaust
I
? (8)
What size
same. Would you give me a rough dimensioned sketch of same
to fix on steam chest cover, ( 9 ) I have got the piston turned up
would you advise packing or rings ? It is a gunmetal cylinder .
( 1) If the engine is well-made and the steam ports of ample area ,
it would , perhaps, work satisfactorily up to 2,000 revolutions per
minute. However, 750 to 1,000 revolutions per minute is a high
speed in ordinary working. (2) It depends upon the speed ; at
100 lbs, and 750 revolutions per minute about 1 b.h.-p. (3) We
doubt whether you will be able to get tube of this diameter very
easily. ( 4) The pump should be geared down to about 3 to i to
get the best results. (5 ) See the pump described in issue of Sep
tember 29th (“ Undertype " engine article). (6 ) 5-16ths in .
diameter steam pipe. (7) in. diameter exhaust pipe. (8 ) See
the Undertype engine design , January ist, 1903, and subsequent
articles. (9) Rings, if well made, are very good .
(12,880] Polishing Jewels. J. K. (Leeds) writes : I have a
number of jewel end stones which are used in meters and require
re- grinding and polishing ; the jewels are sapphires. I should
be glad if you could enlighten meon the subject - that is , the com
ponent to use for grinding and polishing. I have a good lathe
and plenty of driving power.
Sapphires are cut or ground to shape by means of copper laps
charged with diamond dust and olive oil ; the lap is charged with
tripoli powder and water to polish them . The diamond dust is
obtained by crushing up opaque diamonds, which are no use for
gems, but are used for cutting granite and rock boring, and for
cutting and polishing diamonds. They are to be obtained from
diamond dealers under the name of bort, or you may be able to
obtain the powder from dealers in lapidaries' supplies . Tripoli
powder can be obtained from an oilshop or dealers in jewellers'
requisites.
A CORRECTION. - A correspondent points out a slip in the figuring
of Query No. 12,704 (November roth issue). The capacity of cell
referred to will be about 12 amp. hours, and not 20, as stated .
64
2,
I 44 nearly and not i, as printed . We thank our correspon
dent for the correction .

The News of the Trade .
[The Editor will be pleased to receive for revlew under this heading
samples and particulars of new tools, apparatus, and materials
for amateur use. It must be understood that these reviews are
free expressions of Editorial opinion , no payment of any kind
being required or accepted. The Editor reserves the right to
criticise or commend according to the merits of the goods sub
mitted , or to abstain from inserting a review in any case phere
the goods are not of sufficient Interest to his readers.)
• Reviews distingulshed by the asterisk have been based on actual
Editorial inspection of the goods noticed .
Gramaphoneand Phonograph Accessories.
A good needle should be used to get the best out of a grama
phone record, both as regards the life of the record and the re
sonance of the reproduction . To meet this end, Mr. T.W.Suter,
55, Victoria Road, Wood Green , London , N., is listing best quality
needles and the new “ Columbia " sound box (for disc machines ) ,
which has an improved automatic spring clamp for the needles,
and does away with the troublesomeneedle-holding screw . Readers
on the look -out for these and other talking machine accessories
should send for the leaflets, enclosing a stamp to cover postage.
* New Small Scale Permanent Way.
The popularity of the small gauge railway can hardly be over
estimated , and stimulated by this fact, Messrs. W. j. Bassett.
Lowke & Co. have made further developments in the matter of
permanent way. The size (1 -in . seale) they have up to the present
supplied is noted for its excellence in design , finish , and realistic
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proportions, and the new materials are in every way as good. It
is suitable for any small scale model up to 3- in . gauge, for which
the larger permanent way would be too heavy, and it has been
fouod both clockwork and steam locomotives run better and faster
upon this than on the ordinary cheap rails . It is less expensive,
without being one whit inferior in quality to the 7- in . scale track ,
a7dpair
rails,each
18 ins.
withof solid
fishplate,
only
. andofchairs
25. per
100. long,
The fitted
rails are
hard costing
rolled brass

switches, electric pocket lamps, door and window contacts. The
new portable medical battery at 21s. is an excellent instrument,
complete with regulators, handle, electrodes, cords, and batteries,
all enclosed in a polished walnut box. The supplementary leaflets
are sent upon receipt of one penny stamp ; a complete list and
leaflets for two stamps.

New

W. J. BASSETT-LOWKE's New SMALL SCALE
PERMANENT WAY .

THE CENTRAL ELECTRIC Co.'s IMPROVED
1 )-INCH SPARKING COIL .
seen this coil at work, and can heartily recommend it as a reliable
article. Leaflets of other new goods supplied by this firm
are also to hand, and comprise prices and particulars of small
accumulators in celluloid and acid proof leather cases, brass push

Catalogues and

Lists.

Archibald J. Wright, Ltd., 318,Upper Stieet, Islington ,Lon .
don , N. - This list of novelties and useful appliances can be well
recommended to our readers. It contains a very large assortment
of scientific , electrical and mechanical goods - accumulators,
batteries, electric alarm clocks, magic lanterns, stamp cameras,
phonographs, pocket flash lights,hand lamps and lanterns, shock
ing coils, Geisler tubes, sparking coils, electromotors, and
dynamos. The “ Amateur's Accumulator," shown in Fig. 1, is
arranged without terminals, the lead lugs of the plates projecting
through the cement so that it can be used as a 4 -volt cell or 2 -volt
cell of double the capacity. The price is 45., terminals to clip on
to the lugs being extra . Fig . 2 is a representation of the new
Lilliput medical coil and battery, which measures over-all only
27 by 3t by 3t ins. Amongst the fittings and materials useful to

duyu
CRM

of correct bullhead section,and the chairs are of a modern pattern ,
so arranged that the flanges of cheap clockwork and other locomo
tives will clear them . The fishplates are of the same ingenious
design as those used in the f-in . scale track . Keys are used , and
the chairs are secured to tarred sleepers by correct holding-down
spikes. We have received a sample made up upon a ballasted
foundation as shown in our illustration , and can recommend the
new track to all our readers as an important addition to the small
scale railway materials at present available . Further particulars
may be obtained from the leaflet Messrs. Bassett-Lowke & Co. are
now publishing, and samples of the rail packed in a small box, in
cluding a piece of rail, fishplate, sleeper, chair, and key,will be sent
upon receipt of twopence in stamps. Materials for points and
cros ings are in hand, and will be ready e rly in the new year.
* Improved Sparking Coils.
The Central Electric Co., 151, High Holborn, W.C., who make
a speciality of small coils - induction and medical have lately
brought out a very good 14-in .spark coil, one ofwhich we illustrate
in the accompanying woodcut,which, in the larger sizes especially,
are cheap . It is of entirely new pattern , and has the primary
insulated outside by an ebonite tube, and the secondary is pro
tected in a similar way. It has substantial terminals, a very good
design of commutator, and a break similar to the Apps type. Wehave
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FIG . 1. — THE
AMATEUR's
ACCUMULATOR .
FIG . 2. — THE LILLIPUT
MEDICAL COIL .

ARCHIBALD J. Wright's New ELECTRIC SUPPLIES.
amateur electricians, the list includes armature stampings, tele
phone and telegraph instruments and parts, pole finding paper,
ebonite and fibre rod tube and sheet, permanent magnets, high
efficiency lamps, accumulator plates and accessories, terminals ,
wire, galvanometers, sheet celluloid ,switches, jars, pots, zincs and
other battery accessories, and chemicals. The list,
which is bound up in paper covers, and also includes
several extra leaflets, and a steam engine model sec.
tion , will be senton receipt of one penny stamp.
Everett Edgcumbe & Co., 151, Great Saffron
Hill, Holborn Circus, E.C. - We have received from
this well-known firm a very good catalogue of elec
trical, measuring, testing, and other switchboard
instruments, comprising portable and cell testers,
volt and ampere meters of the " moving coil " and
" moving iron " types, standard testing sets , various
patterns of switchboard volt and ammeters, lamp
testing, wattmeters, direct-reading photometers, the
Everight "” charging sets, direct-reading resistance
indicators, and rotary synchronisers. The list, which
can be well recommended , especially to professional
men , will be sert on receipt of 3d. to any reader of
THE MODEL ENGINEER.
Wm . F. Bond, 86 , Bishopsgate Street, Without,
E.C., and 245, Euston Road, N.W.- This list is a very
good production , and comprises all kinds of steam ,
mechanical, and electrical models and accessories
viz., steam and clockwork locomotives in all gauge
and at all prices, carriages, wagons and other rolling
stock, rails, including points, crossings, and buffer
stops, electric tramways, model motor cars, railway
signals, and other accessories ; stationary steam and hot-air engin
and accurate models of workshop machine tools. The catalogue
is bound in an attractive paper cover, and will be despatched to
our readers upon receipt of two penny stamps.
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The Editor's Page.
E think it worth while to direct the special

the excellent article on Grinding ” which
Mr. C.W. Cook contributes this week . A companion
article on the same subject appeared in our issue
for November ioth last, and we feel sure that the
information given by Mr. Cook will be found of a
most useful character . It is too often the case
that the grindstone is the least considered item in
an amateur's workshop, and even when a good
grindstone is provided it is often neglected or badly
treated . Inasmuch as good work requires good
tools - i.e., tools in good condition , it follows that
the appliances for preserving the condition of the
tools must be also good , and a good grindstone
well used is a source of workshop strength. Apart,
however, from the question of tool- sharpening, the
process of grinding has many other applications to
mechanical work, and , indeed, machine grinding is
one of the most important modern aids to accurate
and economic production . In some large engi
neering factories grinding machines and attach .
ments are used in large numbers for the accurate
finishing of work , and the amateur may well con
sider the advantages to be gained by the employ
ment of emery and carborundum grinding wheels ,
even in a very small way. Mr. Cook's articles will
give some idea as to what is possible in this direction ,
and we are sure his remarks will awaken an interest
in this subject amongst many of our readers who
have not hitherto associated the term “ grinding "
with anything beyond the scope of the long familiar
stone of the usual type.
Answers to Correspondents.
G. C. (Glasgow ). — “ Dynamo Motor and Switch
board Circuits ,” by W. R. Bowker , price 6s. net.
F. G. - For notice of extended time for sending in
Locomotives, see our issue of December ist.
J. B. ( Birmingham ).— Your old files can be turned
to good account in your workshop by making
into other tools, such as drills for boring in the
lathe, flat scrapers, screw -plates, & c . They must
first be softened by heating to a dull red heat
and allowing to cool slowly . Then when made
up into their new shape they should be re
hardened and tempered . You will find several
notes on uses for old files in back numbers of The
MODEL ENGINEER .
A. C. K. (London, S.E .).— Electrical engineering is
only a specialised branch of mechanical engineer
ing, and a good mechanical training is an excellent
basis on which to build electrical knowledge.
We can recommend you , and other readers also ,
to peruse Mr. Swinburne's recent address to the
students of the Institution of Electrical Engineers
Some Difficulties in Getting On .” You will
on
find a full report of this in Engineering for Decem
2nd,
1904.
ber
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J. F. (Bristol).- A lathe is not absolutely necessary
for elementary model making. Indeed, some
very good work has been done by our readers
with a very modest equipment of tools . See the
articles entitled
Models Made Without a
Lathe," in Vol. VII.; also our two handbooks,
Simple Mechani
Working Models, " and
Simple Electrical Working Models ,” post free,
7d. each .
T. A. (Leeds).— Thanks for your letter. We are
glad you have found the articles on wood turning
interesting.
C. R. B. (Manchester ).- A steam travelling crane
was illustrated in our issue for October 13th ,
1904.
A. F. C. (Halifax ).- See article ,on “ Screw Pro
pellers for Model Steamers ” in issue for March
19th , 1903.
A. F. (Lincoln ).— You will find full instructions for
making a small voltmeter in our new 6d . hand
book , “ Small ElectricalMeasuring Instruments .
Notices .
The Editor invites correspondence and original contributions on
all amateur mechanical and electrical subjects. Matter intended
for publication should be clearly written on one side
the paper
only, and should invariably bear the sender's nameandofaddress.
It
should be distinctly stated, when sending contributions, whether
remuneration is expected or not, and all MSS. should be accom
panied by a stamped addressed envelope for return in the event of
rejection . Readers desiring to see the Editor personally can only do
so by making an appointment in advance.
This journal will be sent post free to any address for 135. per
annum , payable in advance. Remittances should bemade by Posta
Order.
Advertisement rates may be had on application to the Advertise
ment Manager.
HOW TO ADDRESS LETTERS.
All correspondence relating to the literary portion of the paper,
and all new apparatusand price lists, & c.,for review , to beaddressed
to THE EDITOR, " The Model Engineer," 26-29, Poppin's Court
Fleet Street, London , E.C.
All correspondence relating to advertisements and deposits to be
addressed to THE ADVERTISEMENT MANAGER , " The Model Engi
Deer, 26-29 , Poppin's Court, Fleet Street, London, E.C.
All subscriptions and correspondence relating to sales of the paper
and books to be addressed to Percival Marshall & Co., 26-29,
Poppin's Court, Fleet Street, London , E.C. '
Sole Agents for United States, Canada, and Mexico : Spon and
Chamberlain , 123, Liberty Street, New York , U.S.A., to whom
all subscriptions from these countries should be addressed .
Contents .

[ The asterisk (* ) denotes that this subject is illustrated. ]
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Gramme Armature .

By BERTRAM Thos. ORD .

MR. B. T. ORD S SIMPLEX DYNAMO, AND PATTERNS.
EREWITH I send photograph of a dynamo
which I have cor structed , and of the neces
sary patterns. The armature is a piece of
iron gas pipe (2 ins. by 2 ins.) wound with 22 c.c.
wire in twelve sections. In commencing to wind
the armature, I first made three wooden clamps,
each one being the size of a completed section .
These three clamps were fastened on the ring side
by side, and the middle one was then removed ,
the space being filled with wire four layers deep ,
with thin paper between each layer . One of the
remaining clamps was now removed , and this, to
gether with the one first removed , was fixed along
side the clamp left on the ring, and the middle one
taken away, and the wire wound in the space as
before. This process was repeated until every
alternate coil had been wound . The clamps were

H

then finally removed , and the i'emaining coils
wound . By adopting this method every coil comes
out exactly the same size and shape.
The armature was now boiled for half -an -hour in
paraffin wax, and drained . The shaft is a piece of
5-16th in . silver steel, with a piece of boxwood
driven tightly upon it, the wood being then turned
to tightly fit the inside of the armature. When the
armature was first mounted on the shaft it did not
run quite true, but a little persuasion with a
boxwood mallet reduced the wobble to something
under 1-64th ir ., and it was left at this . The
pulley was roughly turned and bored for a piece of
k -in . brass pipe, which was tightly driven in . This
brass pipe was then reamed out with a reamer made
from a piece of the same steel as the shaft. The
pulley was then mounted on a mandrel, and turned
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finally to size, the result being that when placed
on the armature shaft it ran dead true. A grub
screw was fitted before the final turning. This was
an ordinary wood screw with the head turned off
and the point rounded .
It will be noticed that the bearings are excep
tionally long. They are 14 ins. long by 5-16ths-in .
bore. This gives great steadiness in running, and
also good oil retaining qualities ; the lubricators also
are of fairly ample proportions. The bed -plate is
of gunmetal, and has strengthening ribs on the
underside, as shown. The magnet yoke is of
wrought iron , turned down and screwed at each
end , the pole pieces being driven on , and the whole
made firm by nuts top and bottom . When fas
tened thus it was clamped on the faceplate and
bored . A balance weight was found necessary
during this operation .
After this dynamo was finished it positively re
fused to give current, so the armature was over
wound with tinned iron wire to reduce the air gap .
Even this failed to produce the desired effect , so it
was run as a motor from a 10 - volt accumulator
for half an hour. This was successful.
The pole -pieces were made of very soft iron , and
evidently had not retained enough magnetism to
enable the dynamo to start.

The Society of ModelEngineers .
[Reports of meetings should be sent to the offices of THE MODEL
ENGINEER without delay, and will be inserted in any par .
ticidar issue if received a clear nine days before its usual
date of publication .]
London .
N ordinary monthly meeting of the Society was
held on Monday, December 12th , at the
A
Holborn Town Hall, Gray's Inn Road , Mr.
D. Corse Glen taking the chair at 7.45. In conse
quence of the special invitation given to readers of
this journal, upwardsof eighty members and visitors
were present. The minutes of the last ordinary
meeting having been read and signed , and three
new members elected , the Chairman introduced the
lecturer for the evening (Mr. John O'Neill ), who
proceeded to give a most practical and interesting
demonstration of the correct way of moulding and
obtaining castings of several patterns, such as fly
wheels , chuck plates, & c ., explaining in detail the
processes necessary to the securing of a good clean
casting , and especially as to the construction of
sand cores and the core boxes and tubes for pro
ducing same, the proper method of placing pouring
holes and risers, and finally producing excellent
castings in type metal of several of themembers ' own
patterns. A great number of questions were put to
the lecturer by the members and visitors present,
which he cheerfully and satisfactorily answered ,
several of those present obtaining valuable help
and information on points of difficulty they had
met with in their amateur foundry work . At the
close, a very hearty vote of thanks to Mr. O'Neill
and his assistant was moved by Mr. P. Marshall,
who certainly voiced the feelings of themeeting in
describing the lecture as probably the most interest
ing one the Society had had during its existence.
The vote was carried with much enthusiasm .
The members' exhibits included a pair of i-in .
locomotive cylinders , and pair of 3 -in . trailing
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wheels and axle for 6 Atlantic " type locomotive,
by Mr. Ashton ; a { -in . by 1 - in . vertical engine by
Mr. Russell ; a fine model Babcock & Wilcox boiler
and steam pump, by Mr. Fraser ; and an excellent
- in . scale London , Tilbury & Southend locomotive ,
by Messrs. Wright, Clark & Wallis .
FUTURE ARRANGEMENTS .
The Sixth Annual Conversazione will be held on
Friday, January 13th , 1905, at the Holborn Town
Hall, Gray's Inn Road , W.C., the whole of which
has been engaged for the evening .
A very interesting programme has been arranged
for this important event of the Society's year. The
lecture will take the form of a popular demonstra
tion by Mr. Stanley J. Harding of some of the
latest developments in Higher Tension Electrical
Work , in the course of which some beautiful and
startling experiments will be performed by means
of the latest powerful induction and Tesla coils ,
and other apparatus of a similar nature . Demon
strations of the art of glass blowing will be given
by Mr. T. Bolas, F.I.C., at intervals during the
evening.
The musicalarrangements (under the direction of
Mr. A. M. H. Solomon ) will be somewhat altered
this year, it being intended to give one longer
concert instead of two short ones, thus giving
everyone a better opportunity of inspecting the
exhibits, & c. Special artists are being engaged ,
and Mr. Day's orchestra has again been retained
for the evening. Selections on a concert phono
graph (under the direction of Mr. Hopwood ) will
be given in the refreshment room at intervals during
the evening
The exhibits will be made a very special feature
this year, It is expected that several trade and
Three
other exhibits will be shown in motion ,
model railway tracks will be in full swing , and a
number of working locomotives and a quantity of
rolling stock will be shown running. Many inter
esting and novel trade exhibits have been promised ,
and all readers are particularly asked to contribute
something to the Exhibit Section of the evening's
attractions.
Exhibit Secretary :
HENRY GREENLY ,
46 , Bruce Grove, Watford , Herts.
The Committee realise that proper and adequate
arrangements in this department contribute very
materially to the success of the evening ; the cater
ing therefore has been entrusted to the same firm
as last year.
The price of the tickets is 2s.6d . each for members
or visitors, and includes refreshments and cloak
room charges. - HERBERT G. RIDDLE , Hon . Sec .,
37, Minard Road, Hither Green , S.E.

MR. E. B. RAYMOND , of the New York General
Electric Company, has written a complete hand
book ,
Alternating Current Engineering," which
deals first with the general laws of magnetism and
alternating currents, and secondly with modern
alternating apparatus and methods of test. It will
shortly be issued in London by Messrs. Kegan
Paul. The same firm has in the press a concise
volume on marine architecture, “ Îhe Naval Con
structor," a book for students, naval architects ,
shipbuilders and owners, marine superintendents,
engineers, and draughtsmen .
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Notes

and

Notions.

(Readers are invited to contribute short practical items for this
column, based on their own workshop experience. Accepted
contributions will be paid for on publication, if desired , accord
ing to merit. All matter intended for this column should be
marked " WORKSHOP " on the envelope.]

Stand
thick
on

6 "
Fig . 1. - SECTIONAL PLAN OF CHEAP VICE .

the groove on the stand . On the bottom of this
block is fastened by meansof four countersunk wood
screws S , a strip of $ plate Q, 11 ins. wide by 2 ins.
long ; this plate is to keep the sliding jaw firmly
on the stand V , and , of course, should be fastened
underneath the stand on block C , when the jaw is
ready for fixing. After the jaws have been placed
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in position , a hole is drilled right through both
jaws, as P in Fig . 2 , for reception of a šWhitworth
screw ; this screw is 64 ins. long, and is screwed for
about 4 ins., and has a round cup head . This head
should be filed a bit square, and recessed on back
jaw to prevent screw from turning when screwing
vice up. All that remains now is to have small
wrench made after the style shown, with a
tapped hole, and the vice is complete . A washer

VILLA

A Cheap Vice.
By W. GOSLING ,
Reading in your “ Workshop " column a little
whileback of a cheap wooden vice, I am giving here
with the description of a cheap one that I have
I first of all made the stand out of z -in .
made.
hardwood, 8 ins . by 6 ins., in the centre of which
I cut a slot i in . wide, 4 ins. long, as shown in
Fig 1.
This slot is for back jaw to slide up and
down. The jaws were made of blocks of wood
2 ins. square, with strips of } plate let in at top of
each jaw , the plates being notched crosswise with
a chisel, and held in place by two countersunk
wood screws. The jaws are cut to shape shown in
Fig . 2 . The jaw A is merely a plain block cut to
shape at top on the bevel, and fastened down by
six wood screws to stand in position shown.
B is a sliding jaw , and is made the same as A ,
with the exception that it has another block (C )
fastened to the bottom , which slides up and down
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S
Fig . 2. – VICE Jaws.

should be used between the wrench and the jaw .
This wrench and screw are about the only costly
part of the undertaking , and apart from this the
cost is very trifling, and a little labour produces
à very handy vice for small castings.

A Wedge for a Hammer Handle.
The following is a useful hint for a wedge
when requiring to put a new handle into a
hammer :-Take a sheet- iron washer, about 1-16th
in , thick , f in . outside diameter, and I in . hole, file
it sharp on about half its outside edge ; then drive
it into the end of the handle edgewise, leaving
enough out to file to the shape of the handle . If it
is driven tight enough , the wood will swell into
the hole in the washer and hold it tighter than any
taper wedge can be. This system has given per
fect satisfaction on several hammers of different
styles.
PIPE COVERING . - A square foot of uncovered
pipe, filled with steam at 100 lbs. pressure, will
radiate and dissipate in a year the heat put into
3,716 lbs, of steam by the economic combustion of
398 lbs. of coal. Thus, 10 sq . ft. of bare pipe
corresponds approximately to the waste of two
tons of coal per annum .
IMPROVEMENTS IN LAMP FILAMENTS. - A more
efficient and durable lamp filament is much desired ,
carbon being wasteful because only weak currents
can be used with it. The first experiments were
made with platinum , but, more recently , osmium
and ruthenium have been looked upon as promising.
These have failed through volatility or oxidation
at a high temperature and in an imperfect vacuum .
Iridium alone does not vapourise or oxidise at white
heat, and the troublesome brittleness of this metal
has been at last overcome by Guelcher , of Char
lottenburg, who draws into wire a mixture of the
powdered metal and vegetable glue, subsequently
burning off the vegetable matter in an oxyhydrogen
filament is flexible
flame. The resulting very ha
enough for use in electric bulbs, while it is claimed
to be very durable and to economise power.
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Some Motor Boats of 1904 .
ARINE motoring having made such strides
in the now nearly completed year of 1904,
we thought our readers would welcome
some particulars of the more famous craft which
have done so excellently in the various races held
around our coast during the past summer.
One of the chief functions of the year was the
“ Reliability " trials off the Isle of Wight, the object
of which was to prove to the naval authorities,
shipping companies, yacht owners, and the public
generally that boats propelled by internal com
bustion engines are reliable enough for continuous
running, and that they are possible as a speedy, safe
and cheap means of transport. The trials were only
open to boats fitted with internal combustion
engines, and the boats were divided into six
classes :
( 1 ) Yachts' dinghies (clench built ) not exceed
ing 15 ft. over-all.
( 2) Yachts' launches (clench or carvel) not ex
ceeding 25 ft. over-all.
( 3 ) Yachts' launches (clench or carvel) not
exceeding 25 ft. over-all.
(4 ) Yachts' launches (clench or carvel) not
exceeding 30 ft . over all.
(5) Launches of over 30 ft . in length over-all.
(6 ) Unrestricted class : boats under 40 ft. long .
These are the first trials of reliability for motor
boats that have been organised , and as such have
M

FIG . 1. — THE SEAL MOTOR COMPANY'S GOLD
MEDAL 21-B.H.-P . 18 -FT. LAUNCH ,
been a great success, the results proving more satis
factory than could have been anticipated the com
plete reliability of the motor boat. No less than
fourteen boats out of sixteen starters completed
the two days' run , the number of stoppages being
comparatively few and unimportant. Five boats
made absolute non -stop runs on both days. The
successful running of the two boats using ordinary
paraffin (entered by Messrs. Seal and Messrs. Vos
per ) is very gratifying, and will, it is hoped , encour
age other manufacturers to persevere and improve
on this form of motive power. The average speed
shown by the boats over such a long period must
be considered very satisfactory. One boat of only
35 ft. in length maintained an average speed over
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the whole 20 hours of nearly 14 knots - a perform
ance that could probably not be equalled by any
steam launch of her size under similar conditions.
Class I was not represented . The result of the
trials was as follows :
Class II. — Messrs . The Seal Motor Company's
2 } h.-P. 18 ft . launch - Gold Medal.

FIG . 2. - THE

" SEAL ” 24 -B.H.-P . PARAFFIN
MOTOR .

Class III. — Messrs. Vosper & Co.'s 12 h.-p. 22 ft .
launch - Gold Medal. Messrs. The Mitcham Motor
Company's 6 h.-p. 22 ft. launch - Silver Medal.
Class IV . - Messrs. The Maudslay Motor Com
pany's 20 h.-P. 25 ft . launch - Gold Medal. Messrs .
Woodnutt & Co.'s 12 h.-p. 30 ft. launch - Silver
Medal,
Class V.-Mr. S. F. Edge's 55 h.-p. 35 ft. launch
-Gold Medal.
ass VI. — Messrs. John I. Thornycroft & Co.'s
20 h.-p. 30 ft . launch - Silver Medal,
Mr. Campbell Muir's prize for the best boat
driven by paraffin was won by the SealMotor Com
pany, of Hammersmith , London .
Commencing with the smaller vessels, the " Seal "
boat is shown in the accompanying photograph .
The boat is 18 ft. long by 5 ft . 4 ins. beam , carvel
built, painted white, with teak fittings. It is driven
by a
Seal ” 24 h.-p. engine, which is fitted with
automatic timed ignition and also with a governor
to prevent racing when the propellor is in neutral
position. The equipment consists of engine, oil
tank (to go forward or aft), exhaust silencer , 14
in . reversible propellor with tail shaft, stern tube
of standard length , intermediate shaft and reversing
lever .
The weight of engine and reversing lever is
240 lbs., and the normal speed is 760 revolutions
per minute. At the trials the boat ran a total of
101'5 knots on 9 gallons of ordinary paraffin oil .
The water circulation in the “ Seal ” engine is
admirable . The motor is a four-cycle engine with
the cylinder placed below the crankshaft instead of
above as hitherto . By this arrangement the height
of the motor is very greatly reduced , and the centre
of gravity kept very low ; also the cylinder being
below the water line allows the cooling to be effected
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without the use of a pump, and the reciprocating
parts are low down, tending to reduce vibration .
Messrs. Vosper & Co., Ltd., of Portsmouth , are
the other firm who make heavy oil launches. Their
boat gained a gold medal, making an excellent
performance at the " Reliability " trials. The motor
worked faultlessly, and had it not been for an
exhaust spring breaking, the little vessel would
have been included in the list of non - stopping
boats. From a general point of view , this accident
is of no real moment, as it may have happened
to any boat. The boat scored very well on the oil
consumption , as will be seen by the following
data :-The whole distance run was 142 miles, and
the total paraffin consumption for their 12 b.h - p .
motor was only 27 gallons, which, at 31d . per
gallon , comes out at 7s. 4d . for a twenty -hours'
run , or the small sum of 62d . per mile, or •81 pints
per b.h.-p. per hour.
The picture herewith shows the type of boat, and
it will be seen is eminently suitable for yachts' use ;
it can be hoisted in the davits, and stand a good
rough sea when under weigh . It is not a racing
machine or smooth water craft.
The ignition is generated by a magneto worked
from small cam shaft, ordinary hot tube ignition
being used at the start. This system has proved a
great success with these motors, and it also gives
owners “ two strings to their bow ." Accidents
will happen , and should the electric ignition by
any means fail, recourse can always be had to
tube ignition to finish a journey .
A four-cylinder Vosper paraffin 30 b.h.-p. motor
was fitted in Mr. Green's yacht, Hummono, and
this boat was entered in the Calais to Dover race.
The Hummono was in the sure, though compara
tively slow , class ; she is interesting because she is
not one of the common type of motor boat, but a
genuine seagoing craft. She is completely decked ,
and has sleeping accommodation for six. She
showed a speed of about 7 knots per bour,
and her performance was one of the most
valuable of this race . The Hummono is 56 ft. long
over-all, 1 ft. beam , and has a good 6 ft. head
room in the cabin , schooner rigged, and is quite
an ideal cruiser.
The motor is of the ordinary four cycle type,
with tube ignition for starting, but as soon as the
engine gets warm (after starting ), which occupies
only a few minutes, the engine runs on electric
ignition , as the smaller boat above referred to .
( To be continued .)

ELECTRIC DISCHARGE PRINTS. - Under the dis
charge of a high tension electric current, a glass
plate remains apparently unchanged , but, on breath
ing upon it, characteristic discharge figures appear
These figures, however , disappear when the glass is
cleaned . The magic prints are made permanent
by Hans Axmann, a German physicist , by using an
induction apparatus giving sparks of about 20 ins.,
and connecting one pole with the edge of the glass
plate, and the other with a soft metal electrode of
suitable shape, held upon the glass by slight pressure,
The experimenter has kept for ten years plates on
which , in spite of all cleaning, the discharge figures
stand out clear and distinct whenever the breath
condenses upon the glass .
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The Latest in

Engineering .

A New Type of Boiler. — The main feature of
the Baudet boiler — which is of the flash type - is
that the steam generating tube is immersed in a
bath of alloy with a low melting point. The in
ventor's idea is to form a sort of thermal flywheel,
which will keep the generating spirals at a constant
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to allow any gases given off to escape. Provision
is made for retaining a small quantity of super
heated steam in the receiver in case a little extra
work be required from the motor. The idea seems
a very excellent one. The same thing has been
attempted before ; in 1895 an engineer in Derby,
Mr. Walter Claypoole , devised a high -pressure
boiler in which a molten alloy was used. This
alloy, however, served a different purpose , but its
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The “ BAUDET "
temperature , independent of any fluctuations in
the furnace temperature, within reasonable limits.
Looking at the illustration, the water from the feed
pump passes first through a field tube, where it
is heated , thence it passes into the two spirals, e and
, where it is vaporised. The steam then passes
through another field tube, which acts as super
heater . It can be seen that the generating spirals
are enclosed in cylindrical shields ; these shields are
filled with an alloy of tin . Once the alloy is fused
it protects the generating spirals against any
sudden cooling, holes are pierced in the covering

BOILER .

advantages as a receiver and giver-out of heat were
fully recognised. - La Vie Automobile .

Work at Crewe. — There are signs of some
improvement in Crewe Railway Works. Orders
for a number of new locomotive engines of the
“ Precursor ” type have been placed in the works,
and as these are wanted early in the new year,
some overtime will be necessary . It is therefore
probable that night shifts will be put on this week
until the new work is completed .
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Yacht Architecture .

By W. H. Wilson THEOBALD , M.A.

VIII. - CURVES OF DISPLACEMENT AND ( '0 IN " AND
“ OUT " WEDGES.
(Concluded from page 562.)
T is next necessary to calculate the areas of the

X

I

3

Total = 1936
Total = 365-32
To find the displacement , the total of column
4 , which is 365.32, has to be multiplied by } of the
distance the sections are apart. În this case it is
assumed that these sections are 4 ins, apart, and
SO 365-32 must bemultiplied f of 4 ; thus :
365.32 X 4 = 1461.28 + 3 = 487'09
And now this figure 487.09 is the displacement of

Total = 375.97
Total = 2008-5
For the displacement 375'97 x } of 4 ins. =
375'97 X 4
= 501'29
Therefore the displacement in cubic ins is 501*29.
For the displacement in lbs. 501°29 = 18.1 lbs.
27.65
For the position of the centre of buoyancy
2008-5 = 375.97
5'34 4 ins. (the distance between sections = 21'36 ).
Therefore the centre of buoyancy is 21°36 ins.
aft of Section No. 1.
TABLE FOR CALCULATING DISPLACEMENT AND
CENTRE OF BUOYANCY OF THE IN " WEDGE .
Multi
Simpson's
Area
Section .
Multiplier Result.
Result,
plier.
O
Х
X
O
0
o
1
2
Х
4
26
Х
1
:65
2.6
2
4'58 x
9:16
2:29
3
45'24
3
15'08
4
3977
4
2
9'9
Х
4
4'95
5
39.6
6
5.41
4
21.64 X
5
1082
10'9
Х
6
7
5:45
6.54
8
5'21
20.84 X
4
145.88
7
2
899
Х
712
4'45
9
IO
4
13:52 X
3:38
9
121.68
II
I
*77 X 10
77
*77
I

having done so , the net area of the submerged
sections for the inclined angle may be found by
adding to the area of the original section the area
of the “ in ” wedge, and deducting from the sum
the area of " out wedge. The best method for
this calculation is by a table, an example of which
is given for the body plan, as shown in Fig . 28.
The boat is 40 ins. on the L.W.L., and the sections
spaced 4 ins. apart :
IN ” AND
TABLE OF AREAS FOR “ EVEN " KEEL :
OUT ” WEDGES : AND FOR INCLINED POSITION .
Area of
Area of
Area of
" Out
Inclined
Area .
Section .
" In
Secti n .
Wedge.
Wedge.
1
o
2
71
2'08
2'02
65
7:54
1'95
2.29
7.2
3
4
13:44
3.77
3:31
139
5
1982
4'95
4:39
19976
227
23:26
5:41
4.85
5.45
5:47
22.68
22-7
7
8
18 :4
4.95
17.66
5:21
II.68
12:54
3:59
4:45
IO
4'32
1975
5.7
3:13
o
II
0
*77
*77
The last column is obtained by adding to the
originalarea that of the “ in ” wedge, and deducting
from the sum of the two the area of the " out" wedge.
Having obtained the new areas for the inclined
angle of heel, it is usual to calculate the position of
the new centre ofbuoyancy ; this is done in exactly
the same way as the original calculations for find
ing the centre of buoyancy. The following tables
give, firstly , the working of the original centre of
buoyancy, and, secondly , the centres for the
inclined position, and the " in " and " out ” wedges
separately .
TABLE ILLUSTRATING THE WORKING OF SIMPSON
RULE FOR FINDING DISPLACEMENT AND CENTRE
OF BUOYANCY .
Multi
Simpson's
Section , Area .
Multiplier. Result.
plier.
Result.
O
1
O
O
I
X
O
Х
1
2
2'08
X
4
8:32 X
8.32
2
2
Х
28.8
7'2
3
= 14'4
X
4
13:44
161.28
3
53.76 x
4
2
х
192
4
384
153.6
227
Х
4
90-8
454
2
Х
6
22°7
7
272'4
= 454
515'2
7
= 736
4
1804
Х
8
2
х
1168
23'36 x
8
= 186688
9
10
432
Х
4
= 17.28 X
9
= 155.52
х
I
O
11
10
=
o
10

the boat in cubic inches, viz, : the under water
body displaces 487'09 cubic ins. of water . To
find the displacement in lbs., it is only necessary to
divide this number of cubic ins. by the number of
cubic ins. contained in 1 lb. of fresh water, which
is 27.65 ; and so
displacement in lbs. = 487.09 +27:65 = 17.6 lbs.
For finding the position ofthe centre ofbuoyancy
for the longitudinal position , each of the results in
column 4 is multiplied by a figure one less than the
number representing the section , as shown ; thus
I is multiplied by o , 2 is multiplied by 1, 3 by 2 ,
& c . The results are recorded in column 6 , and
their total sum is 1,936 . This figure is then divided
by the sum of the results of column 4 , and the
quotient, when multiplied by the distance the
sections are apart, gives the distance which the
centre of buoyancy is situated from section 1.
The working , therefore, is
1936 = 365-32 = 5 *3
5'3 X 4 (4 ins. being the distance the sections are
apart)
212. Therefore, the centre of buoyancy
is situated 21'2 ins. from section i .
TABLE FOR CALCULATING THE DISPLACEMENT AND
CENTRE OF BUOYANCY FOR AN INCLINATION
OF 20 °
Multi
Simpson's
Seciion .
Area .
Multiplier. Rosult.
plier.
Result
I
Х
I
Х
o
0
0
O
2
2'02 х
8.08
4
8'08 X
2
Х
3
7:54
2
15'08 X
30:16
Х
3 = 166.8
139
556 Х
2
Х
5
19.76
= 39'52 X
4
158'08
Х
2
23:26
93'04 X
5
4652
х
2
7
22.68
45.36 x
6
272.16
х
17.66
8
70.64 X
294.48
7
Х
200.64
12:54
9
25'08 x
8
10
5.7
Х
22.8
Х
9
= 2052
I
II
x
77 X IO
77
77

X
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Total 108.73

Total 616.66
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to the inclined position. Curve A is the displace
ment curve of the boat on a level keel.
The
dotted curve B is the curve of displacement for an
inclination of 20 °. Between sections 7 to 8 , and
4 to 1, these two curves do not actually coincide,
but it is difficult on so small a scale to draw them
separately. The two lower curves are, respectively ,
the curves of displacement of the " in " and " out
wedges .
It may sometimes be necessary to raise or lower
a boat in the water, viz ., to decrease or increase
the length of the L.W.L. by the removal of, or
addition to, the lead . For this purpose it is useful
to know what is termed the displacement per unit
of immersion at the L.W.L. To calculate this the
area of the L.W.L. plane must be known , and the
water line illustrated in Fig . 27 will be used . The
area is found either by Simpson's or the Trapezoidal
rule ; the latter is the simpler of the two and quite
sufficiently accurate for the present purpose .. The
reader should be now able to work this area without
further instruction , but a table is given to refresh
his memory. The rule is, add half the sum of the
first and last ordinates to the sum of the other
ordinates and multiply by the spacing :
No. of
Length of
Ordinate .
Ordinate .
I
O
2
1952
2.88
3
4
3.92
4.68
5
5:28
5 :5
8
5.4
492
IO
3:8
II
O
Half sum of first and last = 0 .
Sum of other ordinates = 37.9 X 4 = 151.6 .
Area ofhalf of the L.W.L. plane
151.6 sq. ins.
151.6 x 2 = 30302
Area of full L.W.L. plane
sq. ins .
Supposing now it is required to raise or lower
B

For the displacement in cubic inches, the total
in column 4 - that is, 108.73 is mulitplied by $ of
the spacing of the sections ; therefore, 108 °73 X
} x 4 = cubic inches contained in the “ in
wedge, and this result is 144'97. The displacement
lbs."
in
;" will be, as is shown in the other tables,
144'97 , which equals 5'24 lbs.
27.65
For the centre of buoyancy, as before,
the total of the last column , is divided by
and the result multiplied by the spacing
616.66
sections. Therefore,
X 4 = 22.68 .
108.73

616.66 ,
10873,
of the
And so

X

the centre of buoyancy of the " in " wedge is 22:68
ins. aft from section No, I.
TABLE CALCULATING DISPLACEMENT AND CENTRE
OF BUOYANCY OF THE OUT " WEDGE .
Multi
Simpson's
Section ,
Area .
Multiplier, Result,
plier.
Re-ult.
0
х
1
х
1
O
o
o
2.84 X
I
2
4
2.84
*71
2
2
Х
399
7.8
1'95
3
13'24 X
3
39972
3'31
4
2
8.78 x
4
35'12
4 ° 39
5
4.85
4
19'4
х
5
97
65.64
5:47
6
= 10'94 X
2
7
138.6
7
Х
4 . = 19.8
8
4'95
2
57:44
7:18 X
8
3:59
9
7
х
9
IO
63
4
1 °75
I
Х 10
O
o
O
II
Total 507 :16
Total 93'08
93'08
As before displacement in cubic inches
x } x 4 = 124'08 .
124'08 F4-5 lbs.
Displacement in lbs, =
27.65
507 :16
centre
buoyancy
X4 = 218.
For the
of
93.08
t
And so the centre of buoyancy of the ' ou "
wedge is situated 21.8 ins. aft of section No. 1 .
From these tables it is seen that the displacement
for the inclined position works out at 18.1 lbs.

А

Fig . 29.
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against the actual 17.6 lbs., a matter of .5 lb.
difference . Now , from Chapter I it is known that
this cannot possibly happen , and that the dis
placement must still be 17.6 lbs. ; what really
would take place is that the hull woul rise in the
water unless he displaced exactly the 17.6 lbs.
In other words, the inclined lines AB and CD
should have been drawn a trifle lower than as shown
in Fig . 28. But } lb. is not worth considering in
this case .
The centre of buoyancy on a level keel is 21'2 ins.
aft of section 1, whilst for the inclined position it
is 21'36 , so it has only shifted about fth of an inch
on a 40- in . water line, which is quite satisfactory,
and there should be no serious pressing down of
the bow due to this alteration of position.
The various curves of displacement are shown in
Fig. 29, and will be seen to be of a very similar
nature, thus showing little distortion of body due

6

5

4

3

2

the boat | in . The 303-2 sq . ins. multiplied by
in ., and the result is 75.8 cubic ins. — viz., 7508
cubic ins, of water have to be added or deducted ,
as the case may be, to the displacement of the
boat. There are 27.65 cubic ins. of water to i lb.,
therefore , if 75.8 is divided by 27.65, the quotient
will be the weight in lbs. to be added , or deducted ,
to the displacement ; in this case 2* 7 lbs. This
rule is only true for small additions or deductions ;
as the areas of the water lines above and below
the actual L.W.L. increase and decrease very
rapidly, particularly in a shallow fin keel boat.
The subject of yacht architecture could be spread
out indefinitely, but for further information the
reader is referred to the more advanced treatises,
this article being merely intended to whet the
appetite of the model yachtsman and to encourage
him in giving more study to his hobby than that
gained by rule -of-thumb methods.
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and

Engine .

By T. WHITE, Junr .
HE following is a description of a vertical
TH boiler and horizontal engine which I have
just finished , a photograph of which is given
below . The boiler is made of 18 gauge sheet copper ,
with top and bottom (which are flanged like a tin
lid , only put inside instead of out), riveted and

609

my own make. It has a blower, but I seldom use
it , as it wastes more steam than it makes. There
is also a hand -pump ofmy own design and make,
having cycle balls as valves, which answer very
well. The engine, which has a cylinder of i -in .
bore and if-in . stroke, I made entirely of scrap
stuff, excepting the flywheel, which I bought.
The cylinder is a piece of brass rod drilled up, and
has flanges driven and sweated on . The piston is
packed with darning cotton , which answers well,
considering I drive the engine at 30 lbs. pressure .
The parallel bars I cut out of 5-16ths-in . sheet
brass . Both these and the bearings, and also the
big end , will adjust for wear by simply turning
4 B A screws. The cylinder is lagged with teak,
all in one piece , with cuts outside to imitate larger
engines. The little pillars which support the bed
plate (which is 3-16ths sheet brass ) I turned in an
old wood turning lathe. Below the bedplate I
have a sheet zinc plate, $ in . thick, to support
the engine instead of wood , which I found split up
on getting hot . The boiler is enamelled dark
green , firebox black , and zinc plate dark brown ;
and, with the brass parts polished , it certainly
looks like a shop-made engine.

Motor CAR SPEED LIMIT INDICATOR . – A device
has been invented for notifying motor car drivers
by the ringing of a bell when a pre-determined
limit of speed has been reached. It consists of a
tube secured to the wheel of the vehicle and carry
ing a sliding weight therein , normally held against
the inner end of the tube by a coil spring. When
the wheel is in motion , the weight is thrown out
ward by centrifugalaction , a distance varying with
the speed of the wheel.
When the speed limit is
reached , the weight is
thrown far enough to en
gage and make electrical
contact with a screw held
in an insulating block in
theouter end of the tube .
This screw connects with
a contact piece on the
wheel, which , at each
revolution , engages`a sta
tionary contact on the
vehicle frame. The cir
cuit is thus completed to
an electric bell.
TELEGRA
WIRELESS
PHY. — It is rumoured that
communication by wire
less telegraphy is to be
established between the
MR. T. WHITE'S MODEL VERTICAL BOI ER AND HORIZONTAL ENGINES
many plants of the West
inghouse interests, and
a series of experiments tending towards this end
sweated in . It has an internal flue,with four cross
have already been started, The American De Forst
tubes. I might say the flue is 3 ins. diameter for
system will be adopted , and the two plants chosen
9 ins. up, and 2 ins. diameter the remaining 3 ins.,
for the experiments are those of the old Westing
being 12 ins. high by 6 ins. diameter. It was a
house Manufacturing Company at Schenectady,
tedious job making it, riveting it, as I did , on a bar
the personal property of George Westinghouse,
of iron resting on two chairs. The firebox is a
and the Bryant Electric Company at Bridgeport,
piece of wrought iron piping (which I found on the
Conn., U.S.A.
scrap heap ), having a grate , a pattern for which
STREET LIGHTING . - It is estimated that in
I made in wood , and got cast at a foundry. I
lighting the streets of Berlin there are in use 23,215
find charcoal the best fuel, as it gives plenty of heat
incandescent burners, against 576 arc and 112
and no smoke. The pressure and water gauges I
incandescent electric lamps.
bought, but the safety- valve and other fittings are
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The driving wheel appears to have four speeds,
but the inside one is the rim of a heavy flywheel,
which is fixed on to the shaft by a setscrew , and is
easily enough done.
The largest pulley, 16 ins. diameter, is screwed
on to the rim of this wheel by six large screws ;
after that everything is plain sailing , one pulley
being screwed on to the other , the outside pulley
having a plate of iron with a fin . hole in centre

Australian Reader's Home
made Lathe .

By W. DARBYSHIRE .
'HIS article will appeal to all the readers of this
paper who have not got such a thing as a
T
lathe, and anyone who contemplates making
such a toolmay get a hintor two from the following
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SCALE OF FEET
GENERAL IARRANGEMENT OF A HOME-MADE LATHE .

notes : - Taking the stand first, the illustrations
do not leavemuch to be explained, but it is just
as well to make a strong job of it.
The uprights and feet are 3 ins. by 2 ins. and the
braces 3 ins. by i in ., all screwed and mortised
firmly together. The top is a piece of 9 in . by
i in . by 30 ins. pine, and is most useful for placing
tools, spanners, & c., on while turning. The crank
shaft is made of iron ; the throw of the crank is
1 $ ins.; the movement given to the end of the
treadle is about ; ins.

screwed on . Everything has gone very well with
this wheel so far, nothing having worked loose .
The wheel on the other end of the shaft originally
belonged to a wheelbarrow , and was put on to give
weight to the drive ; but, says the reader, how was
this wheel turned ? Well, an obliging friend
treadled while I did the turning, but, after a time,
he ceased to be obliging, and I was left to finish it
by myself, and I daresay you know it is not easy
to do two things at once.
The diameters of the pulleys are 164 ins., 154 ins.,
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and 137 ins.; small, no doubt, but the throw of the
crank is small, so that you cannot pedal quickly ; a
much better arrangement than pedalling slowly and
being lifted up to the ceiling every revolution .
Passing on to the lathe proper , the bed is made
of two pieces of 14-in , angle iron , 3 ft . long, bolted
together with l- in . bolts at each end , the two pieces
of angle iron being kept į in . apart by distance
pieces at each end , thus forming a slot the whole
length of the bed. The supports of the bed are
made of 1 in . by fin . flat iron , bolted on to the
top of table by t -in . bolts and on to the lathe bed
The fast headstock is constructed as
by š bolts.
shown in the drawing , but I think it would be
better if made like the loose headstock ; there are
too many pieces in it. However, the way the bear
ings are mademight prove useful. The back one is
made from a gland , and is best shown by the sketch .
in . by 8 ins. long ; the pulleys
The spindle is
are 6 ins. by 3i ins. by if ins.
The piece of iron which carries the front bearing
had a 13- in . hole drilled in the top first ; two pieces of
wood 1 } ins . diameter by fin . long were then glued
on either side of this hole, thus covering it by 3-16ths
all round . The pattern , as you might call it, was
then put in the sand and a mould made. The pieces
of wood were knocked off and the iron put back in
the mould again ; the metal was then run, and there
was a lump of brass where the wood used to be,
and the i3- in . hole filled up as well ; a hole was
then drilled and the ends faced on a mandrel ; the

The rest is nothing unusual, the two smaller
tees being made out of bolts, shaping the heads
down till they came like they ought to be. To
make the large one, a piece of in. iron was sawn
down the centre for about 2 ins.; it was then heated
and a chisel hammered in to the sawcut, thus
separating the ends ; the ends were then bent down
till they were in one and the same straight line, it
then became a simple matter to rivet a piece of
plate on the top of these ends, thus making a very
good rest. The respective lengths of the tees are
6 ins., 3 ins., and 2 ins.

Fig. 4.
Casi uronte

Centre screwed ir
Screwed to a " 'gas flange

Tapped io sutmandra
HEADSTOCK CENTRE .
The body of the wing nut is made of a piece of
brass turned into a knob into which are screwed
two pieces of k -in , iron, the ends of which are bent
into a small circle . This, I think, about finishes
he description .
The bearings for the crankshaft are made of brass
tubing with a piece of plate soldered on each end ,
the plate being screwed into the supports of the
lathe.

Portable

Fig . 5.—MR. W. DARBYSHIRE'S LATHE.
bearing is iš ins. long. The small faceplate is
made of l -in . gas flange and answers very well.
The loose head is made of a piece of 3-in . by l -in .
flat iron, bent up at each end , with a piece of cycle
tube brazed in to form the guide for the tailstock
barrel.

Electric

Battery .

By Chas. WilLIAMSON .
AM pleased to find such interest taken in the
description given of my simple home-made
accumulator, shown in THE MODEL ENGINEER
for October 6th . I have received several letters
from readers who, by the kindness of the Editor,
have been supplied with my address, and I have
replied to their questions to the best of my ability.
I now give a further description for others inter
ested or who wish to make such a battery for
themselves.
This is by no means an ideal accumulator, and it
must not be expected that it will drive a motor car
or light an arc lamp. The photograph, I am told ,
makes it appear much larger than it really is . It
was constructed for cheapness by one who has very
little money to lavish on a hobby, and it is just the
thing for the beginner in electrical work , who should
construct everything he possibly can for himself, as
there is no doubt that a better knowledge of the
apparatus is gained by thismears than in any other
way .
Construction . - Such a battery can be made for
very little over is . complete by those who wish to
go to the trouble. The first consideration is the
containing jars. I would have preferred the cells
to be of rectangular form with a partition in the
middle lengthwise. But these I found expensive
and were of ebonite. I made several attempts to
make similar cells for myself by glueing together

612

December 29, 1904.

The Model Engineer and Electrician ,

ooo

ܘ

ܘ

*4

o

ܘ

o

3

ܘ

ооооооооо

pieces as follows :-- Two pieces , 44 ins. by 24 ins.
stout cardboard, as I had seen it advised that cells
by #in . for top and bottom ; two pieces, 41 ins. by
could be so made. I also tried cutting down glass
5 ins. by 4 in . for front and back ; two pieces, 2 ins.
bɔttles , but neither of these was a success, at least ,
by 5 ins. by fin . thick for sides. These are all to
in my hands, so I chose the glass cells as shown ,
screwed together with f - in . brass screws. It will
be
.
Whitney's
at
each
.
4 ins. high by i } ins. square, 3d
I also preferred glass, so that I could see the plates
thus be very easy to take off the front to examine
and the action of the charging current. This is
the cells and connections.
Proceed by screwing the end pieces to the top
sure to be found an advantage, for should thebattery
The
not work satisfactorily at any time, the plates can
edges of the bottom piece at right angles.
be examined to see if they have “ buckled " -that
back may now be screwed on and the front also
is , bent so as to touch and form a short circuit, or
( temporarily while the case is being finished ), by
if any of the paste has fallen away causing the same
inserting two screws at each side ; the top should
also be fixed with two screws at each end .
The
effect.
The sheet lead was given meby a friend , a builder.
case will now be in the form of an enclosed empty
It is about 1-16th in thick ordinarily used by
box and any roughness can be taken off with sand
builders for roofing, & c. The very small quantity
paper, and given a coat of varnish , or stain if pre
required (about 1 ft . square) can be easily obtained
ferred , and it will have the appearance of what
usually for the asking. It should be cut in sheets
may be considered quite a respectable case.
3 } ins. wide by 34 ins, high , with a lug to each ,
We can now turn our attention to the plates.
abɔut in . long and } in . wide, for connections to
These should be folded S -wise, by turning one
the terminals and from one cell to the other. These
third of the width of the plate over one way and
plates must be pierced all over thickly with holes to
one-third over the other and pressing together
within } in , of the top (lug end ), using a bradawl
firmly between two pieces of board. This will
or similar tool, leaving the edges of the holes rough ,
probably disturb the paste somewhat,which should
which will give the paste a better chance to hold .
be avoided as far as possible, and if done carefully ,
Now obtain id . worth of red lead from the oil
so little of the paste will fall away as to make no
shop, and 2d . worth of oil of vitriol (sulphuric acid )
appreciable difference. They will now just fit into
from the drug stores. This latter will be sufficient
the glass cells. Two plates are to be inserted in
to dilute and form the electrolyte later on . It is
each cell insulated from each other with two small
usually advised to paste the negative plates
pieces of broken crockery or china, one placed
between the plates at the top and one at the bottom ,
differently to the positive plates, using a paste of
a lower oxide of lead . This is rather a more com
and held together with two small indiarubber
plicated process, which it will not be necessary for
bands. It will , of course, be understood that each
us to adopt, as it has been stated , at least by one
maker, in whom I place great confidence, that he
uses the same red lead paste for both the positive
and negative plates with very satisfactory results.
We can , therefore, treat all plates alike. Place
the red lead in an old saucer or earthen plate and
mix with it drop by drop the acid , turning it about
O
o o
with a small flat piece ofwood until it is well mixed
olo o
and of the consistency of a thick paste. Now with
the piece of wood rub it into all the holes in the four
plates and liberally smear them on both sides.
O
The plates can then be allowed to stand a day or
twɔ to dry. While this is being done we can turn
olo oo
our attention to the wooden case . This case is
Oo oo O
necessary , otherwise the glass cells would be very
ܘ ܘܠܐܘ ܘ
olo oo
liable to get broken , and to fix the cells closely
together. To this case also a handle can be easily
O
ooloo
fixed. This handle will cost a few pence extra if
O
O
O oooooo
it has to be bought ; in my case it came from the
O O olo o o olo ooo
lumber box , and after a good clean up answered
 ܘܘ ܘO O ooooo
the purpose very well. This handle is of brass
and falls on one side only , and is placed so that it
falls away from the terminals , otherwise it would
possibly by accident short circuit the battery. It Fig . 1. - Glass Cell. Fig . 2. - PIERCED LEAD PLATE .
is fixed to the top of the case with four small screws.
A large
cell should be treated the same way.
Two small terminals should be procured of the
indiarubber band should also be sprung round the
pattern shown, to be fitted to the front part of the
two cells to keep them together.
lid clear of the handle and } in . from the front
The two nearest lugs, one in each cell, must now
edge.
The case can be much improved upon by one
be bent over towards each other and any excess
who is used to carpentry , but the novice can make
cut off and soldered together. I found this very
one as shɔwa , which will probably satisfy him .
simple, using resin as a flux and lightly touching
Procure a piece of wood - a piece of an ordinary
with the soldering iron not too hot. A short
small wood packing case will do - select a piece
length of flexible wire should also be soldered to
1 in . thick for the front and back and top and
the remaining lugs for connection to the brass
bottom , and a piece } in . thick for the ends ; this
terminals in the lid . The electrolyte may next be
will be necessary, as all the screws will be inserted
prepired by diluting the acid with four times its
into the end pieces. From this wood cut out six
quantity of water , adding the acid to the water very
1
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slowly and carefully - not vice versa . This can be
done in an old medicine bottle usually marked off
in six parts. Fill up four parts with water and
add one part acid . This will heat up very much ,
and should be done over a sink or basin , so that no
harm can be done should the bottle break . It
shou be allowed to stand and cool. Afterwards
the cells may be filled in to within {-in , of the top .
Nothing further is necessary but to seal up . For
this melt a wax candle or sufficient wax ends, and

FIG . 3. - PLAN of Glass CELLS.
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Fig . 5. - FOUR CELLS IN SERIES
CHARGING BATTERY.

O

FIG . 4.
FOLDED PLATE .

gently pour in (a little at first) all over the electro
lyte and plates. This will be found to float and
set over the top, and can then be filled up with more
wax to the level of the glass cells. To prevent the
acid creeping and corroding the soldered joints and
lugs of the plates , paint all over the top, also well
over the edges of the glass with Brunswick black ;
this will cause the wax to adhere to the glass,
The cells may now be placed in the case pre
viously prepared by unscrewing the front and
connecting to the terminals under the lid , as shown
in the illustration .
Charging. – Wemay commence charging at once
by connecting to four ordinary Leclanché cells in
series. It will, no doubt, be understood by the
young electrician that this means connecting the
zinc of each cell to the carbon of the next, and so
on , and the end zinc and carbon respectively, being
connected to the terminals of the accumulator. At
this stage it does not matter to which of the ter
minals the carbon or zinc is connected , but simply
that which is most convenient. After a short time,
it may be disconnected and tested through a 4 -volt
lamp, and it will be seen that it has taken up a
small charge. I would advise that it be left con
nected to the charging battery from one day till
the next, and may be used each night with the
lamp, and it will be seen how much charge it has
accumulated . This will be found to increase day
by day, but do not expect great things at first .
As previously stated , when the Leclanché cells have
been much worked , I advise using an extra cell to
get a good charge. The connections for the first
few days should be reversed , after which time it
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should be charged in one direction only, and the
terminal of the accumulator connected to the car
bon of the battery should be marked + (positive )
and should hereafter always be connected to the
carbon of the battery, and the other terminal can
be marked - (negative) connected to the zinc,
in all cases as soon as it is discharged or ceased to
be used .
Remarks. - Something may now be said with
regard to charging an accumulator with Leclanché
cells . I have been asked if this can be done, as it
is usually advised by electricians that Leclanché
cells are useless for this purpose. No doubt it is
so , as understood by them . They would be quite
useless to charge a large accumulator of many
ampere hours capacity, with which the electrician
is in the habit of dealing, and would probably be
referring . But for our purpose they can no doubt
be used very successfully — that is to say, we who,
in comparison , require only an infinitesimal quan
tity of electricity to work our models, or other
scientific toys, and can afford to wait from one day
till the next while our miniature accumulator is
being charged . As the light is usually only used
by me for very short intervals , and the accumulator
very rarely run down , I have, for the purpose of
this article, tested the accumulator for length of
charge, by first running it down through the 4
volt lamp, and then connecting it to the charging
battery of five Leclanché cells for ten hours. The
accumulator then ran the lamp continuously for
1 hour 44 mins. This was even more than I antici- ,
pated , but I believe could be still further improved
upon by a little extra attention being given to the
charging cells. This, I think , proves beyond any
doubt that an accumulator charged by Leclanché
cells will light a lamp for a much longer period than
it is possible to get from the cells direct .
This arrangement will probably commend itself
to others who use small accumulators for various
purposes, such as for sparking motor cycles and
motor cars, and driving phonograph motors , etc.,
who sometimes have their accumulators standing
idle for days. These could , I believe, with great
advantage, adopt the principle of connecting the
4 -volt accumulator to four Leclanché cells in all
cases when not being used , as it is a well-known
fact that an accumulator slowly loses its charge
when standing idle ; and this would not only keep
in the charge, but also keep the accumulator in
good order.
For other amateurs, too, who are using the
ordinary pocket accumulators, and who have no
occasion or desire to make the small accumulator
described, it is only reasonable to expect that the
results obtained by this means of charging should
be much better with a good purchased accumu
lator than the results I have secured with these
home-made cells .
The beginner must not think there is any phe
nomenon about this method . It must be under
stood in this ,as in every other case where electrical
energy is obtained from batteries, that the amount
of electrical energy obtained is in proportion to the
zinc consumed . The zinc is consumed very slowly ,
in Leclanché batteries, whether used for this pur
pose of charging or, if being rarely used , for inter
mittent work ; thus the accumulated charge must
be expected to be slow . But I believe a far greater
amount of energy can be drawn from Leclanché
cells in this way, through an accumulator and with
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Model Motor Car.

By HERBERT G. HOLLAND .
"HINKING it may interest somereaders of THE
MODEL ENGINEER , I am giving a brief descrip
THI
tion of my model motor car shown in the
illustration herewith . Themodel was made without
the aid of a lathe, in spare time, and the length
over all is 20 ins. The wheels were cut out with a
hand fretsaw , and the tyres are made of rubber
tube filled with stout string and glued to the rim
of the wheels. Springs are fitted to the axles, and
the steering wheel works the front pair of wheels
as in the real thing . The seats are covered with
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very little waste of zinc than is usually obtained
from them by ordinary intermittent working, as
the cells are found to deteriorate nearly at the same
rate when almost totally disused .
The Leclanché cells are never run completely
down by this method , and it cannot, I think , be
compared to working the cells on a closed circuit,
but will most resemble two sets of cells connected
in parallel,the Leclanchés forming one row in series ,
giving about 6 volts (which will be reduced slightly
as they run down by charging the accumulator),
and the two cells of the accumulator forming the
other row giving 4 volts, which , when fully charged ,
rises to 2.5 volts per cell. It will thus be seen that
the difference of potential at the terminals when
the accumulator is charged , will be practically nil,
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MR. HERBERT G. HOLLAND'S MODEL MOTOR CAR .
and they will remain dormant in this state, just as
if there were two rows of cells connected in parallel.
The Leclanché cells will therefore not polarise or
run down beyond a point equal to the pressure
of the charged accumulator, and while the batteries
are giving a higher voltage than the accumulator,
the latter will continue to be charging.
I have tried to make myself
quite clear, so as to
66
be understood by the
beginner ” ; but should
there be any point where further particulars are
desired , I shall be pleased, through the Editor,
to give the information , as far as I am able .

MR. W. SPIERS, of 77, Thornaby Road , Thornaby
on - Tees, would like to nake the acquaintance of
one or two gentlemen residing in Thornaby or
Stockton who are interested in model engineering.

leather and stuffed with wool, which give a realistic
effect. The head lamp is made of tin , and fitted
with a small electric lamp taken from a pocket
flash lamp. The side lamps are also made of tin
The
with the aid of a small soldering iron only .
car is enamelled dark blue and yellow wheels lined
in with red ; it is not a working model, but was
made for general effect.
WIRELESS TIME SERVICE . - The wireless electric
time service of M. Bigourdan includes a central
clock , making an electric contact every second .
This actuates an oscillator, and the signals are
transmitted from an elevated mast to the receiving
clocks. A chronogra
band and record
pen
make it possible to read the signals to one -fiftieth
of a second,
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Resistances .

By HARRY NUTTON .
F the many different types of resistances at
OFpresent in use, there are few possessing that
simplicity of construction which would en
able the average student or amateur to make for
himself. This is chiefly due to the elaborate
fittings, and in the case of known resistances to the
necessary calibration of each separate coil.

have not the means of finding the resistance of
a wire for themselves , the following table will
be found valuable :
German Silver ! Platinoid
Manganin
Wire.
Wire .
Wire .
B.W.G. Diam . Yards Yards Yards Yards Yards Yards
рег per lb. ohper
per lb. ohm
m , per lb. Ter
.
ohm .

16
18
20

Scale of inches
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o'065
0'049

26'06

5'26

6'9

10'1

44-86

o'035

89 89

2.85
2 '44

479
72'5

5.88
3'22

26'9
4709
725

5'55
3'12

1978

2

LANN
AO

It will be seen that platinoid wire of No. 20 gauge
requires 1978 yards to give a resistance of 1 ohm ;
hence if we require a frame to run up to 8 ohms, we
shall require 14.24 yards. This length of wire must
be wound tightly and with the coils close together
on a wood bar i in . diameter, thus giving a coil of
about 160 turns. The coil may be kept tight by
passing the two ends through holes.
The whole instrument is mounted on a rectan
gular wood base , marked A , in Fig . 1. Screwed to
the centre of this is a solid wood reel, B , having a
groove cut on the edge to receive the coil, C. Two
terminals, D and D , are screwed on the edge of the
wood reel, and to these the two ends of the coil
must be fastened, the coil having been first fitted
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Fig . 2. - ALTERNATIVE ARRANGEMENT, FOR AN
UNKNOWN RESISTANCE .
The resistance shown in Fig. I will meet the re
quirements of a simple and efficient variable known
resistance, and will be found very useful for work
where only approximation is required . Although
this instrument is only intended for approximate
readings, it will be found to be well inside an error
of 3 per cent.
In the usual form of resistance box a large num
ber of insulated coils of different resistances are
employed . In this case only one uninsulated coil
is used , and the resistance is varied by making a
tapping contact at different positions along the
wire.
The resistance of this coil depends upon its
length , diameter , and material, and for those who

2

li

3

5

6
1

7

Scole of inches
FIG . 1. - PLAN AND ELEVATION OF A RESISTANCE
BOARD .

into the groove. When the coil is thus drawn out
all the turns will be separated . In the centre of
the wood reel is screwed a flanged bolt, G , and to
this is attached a brass handle adjusted by means
of washers to such a height as to make a silding
contact on the coil.
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At the tip of the handle is soldered a small metal
pointer, which passes over a circular scale reaching
from the first turn of the wire at D to the last turn ,
at D. This scale must be divided into as many
equal parts as there are ohms resistance in the
coil, and then again subdivided into 10 parts.
The connections which are shown in the diagram
by dotted lines, can be best and most conveniently
made at the back of the baseboard by means of
fairly stout copper wires , the resistance of the con
nections thus being reduced to a minimum .
Where an unknown resistance is required the one
shown in Fig . 2 will be found useful.
In this adjustable resistance the current passes
through a number of square pieces of carbonised
cloth of great flexibility and resiliency, and by
compressing these together by means of a nut and
brass terminal plates , the resistance is diminished.
The only difficulty encountered in the construction
of this form of resistance is in the preparation of the
carbonised sheets . For these obtain about a square
yard of stout white calico and cut it up into it- in .
squares . In the centre of each of these small sheets
cut or stamp a circular hole in . diameter . Obtain
a fairly large shallow metal vessel, and completely
cover the bottom of this with a mixture of powdered
charcoal and dry white sand . On the top of this
mixture lay out a few of the small squares of cloth ,
and over these sprinkle another layer of charcoal
and sand . Continue this process until the vessel
is full, taking care to have a thick layer of the
mixture on the top .
Place the metal vessel over a gas stove burning
very low , or in a fairly warm but not hot oven ,
and leave it there for three or four hours ; by this
means the sheets are subjected to a very slow
roasting process . At no period must the particles
of charcoal be allowed to glow , or the sheets will be
too frail to be ofany practical use.
Take away the source of heat and leave several
hours until quite cold . Remove one of the carbon
ised sheets very carefully , and if it is quite black
take out all the others and place them one by one
on the central support of the instrument.
As will be observed in the diagram , a glass tube
surrounds the central support for 3 ins. of its length .
This is used as a means of insulating the carbonised
sheets from the brass support.
The diagram and the following data will be found
sufficient for the construction of the instrument.
A. Circular brass nut tapped I in .
B. Brass washer diameter, f in , thick .
C. Circular wood washer .
D. Square brass plate and terminal.
E. Carbonised cloth sheets .
F. Three inches of 1 -in . glåss tube.
G. Circular wood base .
This instrument will carry a current of 2 amps.,
and with it ranges from 0.5 of an ohm to 500 ohms
may be obtained .

Practical Letters

from

our

Readers .
[ The Editor invites readers to make use of this column for the full
discussion of matters of practical and mutual interest. Letters
may be signed with nom -de-plume desired , but the full
name and address of the sender MUST invariably be attached,
though not necessarily intended for publication .]
Magnetisation Curves.
To the EDITOR OF The Model Engineer.
DEAR SIR,—I notice in your issue for November
23rd a correspondent (“ Killowatt Hour " ) re
ferring to the article on Magnetisation Curves,"
states that “ he considers an error has been made
by not introducing the Kapp co - efficient ” in
working out the flux density in the armature core
of the alternators. I should like to point out that
the Kapp, or breadth , co - efficient is introduced ,
is denoted by the letter q , and has unity for its
valve in this particular case ; hence it does not
affect the results. - Yours truly ,
Forest Gate .
FRANCIS J. Kean .
Model Locomotive Regulators.
To The EDITOR OF The Model Engineer.
DEAR SIR, -It would be as well if, for a begin
ning, I explained myself a little better re model
locomotive regulators .
In my letter in Novem
ber 24th issue, I meant to say there are grave
faults in the making and working of same, and
not in the making only .
It will be noticed that the faces marked A , B
and C should all come together at the same time
( for reasons explained later), and that also the
part D to a definite position at the same time,
which you must agree is a very tedious thing to do .
If they do not, they will be either tight or slack .
If tight, the valve will not work ; and if slack ,
all the slack may get between the valve faces, and
on getting steam up from cold water it will escape
nearly as fast as made. (It is understood that if

Valve #seating
chamfered,

To dome

To cylinders

Valve v seating.
recessed al centre.
C

CASE HARDENING . – To get a nicely mottled
effect on case-hardened work , a toolmaker recom
mends that instead of dipping it all under at once
in the hardening bath , the dipping be done jerkily ;
the result is a series of mottled bars across the
work , each of which denotes its position at the
surface of the bath as it was momentarily arrested
in the plunge .

Fig . 1.- DESIGN FOR A MODEL LOCOMOTIVE
REGULATOR .

the valve once gets on its seating the pressure of
steam will keep it there.)
The other difficulty is in getting the part D to
COI
to its face with the starting handle lugs
in their proper position , because if they do not it
will upset the setting of the valve faces (port holes
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if the part D is ever taken out. The rough sketch
enclosed shows one way out of themany for over
coming the above difficulty.
It will be noticed that the moving valve forms
one end of the gland for the packing to butt against ,
and also the sector plate is the same as in Mı.
Cole's design - i.e ., it is supported from the piece
which is a fixture, and also carries the fixed valve
face .

1 ig . 3. - AN AMENDED ARRANGEMENT.

It must be understood that I do not claim this
arrangement to be correct, or the best way to accom
plish the same, but is only a suggestion . - Yours
OKHAM SPLICE ."
truly ,
Accrington .

Queries and Replies.
(13,061) Induction Coil Trouble. L. O. F. (Hammersmith )
writes : I should be very grateful if you would kindly give me
little information re the following : I have made a 6 -in . spark
coil, according to instructions given in THE MODEL ENGINEER ,
but regret to say I fail to get a spark any longer than 1 in ., with
six quart size bichromate batteries. I do not think it is any fault
of instructions given , but to existing circumstances. I had to
shouldlie.likeInvery
andreally
as follows,
slight modifications,
few suggestions
make
the
the faults
as to where
much aa few
first place, I was unable to get an eborite tube, so made one of
cartridge paper and shellac varnish , giving it several coats outside
and in . Över this I wound two layers of pure rubber tape. (2 )
I only got about 30 sections on the secondary winding of 6 lbs.
of 36 s.c.c, wire . Is it because they are too thick ? They are
about $ in . thick . Is the space between the two sides of the
Section winder simply filled up with the wire, allowing it to run in
as the winder draws, or ought it to be wound in with extreme
accuracy , no wire sinking below the turn just laid on , & c. ? For
instance,must each turn lay in as if on a bobbin of a longer length ,
or is such accuracy unnecessary when winding sections, as such
would be very difficult to procure ? Again , I fear my sections
were } in . or 5-16th in . away from the outside of the primary - is
this the fault ? How thick should the sections be to get about
100 from 6 lbs. of wire ?
(1 ) The cartridge paper tube should answer sufficiently well ;
the paper should be rolled up until the tube is at least $ in . thick ;
3-16th in . would be better. Each layer should be well coated with
shellac varnish , and the spirit must be thoroughly dried out by
baking or otherwise before the coil is built up. The rubber tape
will be innecessary with such a tube. (2) Thirty sections should
be sufficient, but you would get in more by using thinner washers
between them - four thicknesses ofwell paraffined cartridge paper
would do . Six lbs. of No. 36 wire would be ample, but it should
preferably be silk -covered . However, you can try further with
sections, you should get
your present wire. When winding the more
even they are the
the turns in as evenly as possible ; the
better, but they need not be in absolute order, layer" by layer.
The chief danger is that if you should pull a turn , or several turns,
down through the others, so as to cut across a number of turns,
short-circuiting
break down
is certain
the section
whole coil. We do not
theinternal
spoilby
practically
will to
such section
One
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attach any importance to the fact thatyour sections are 5-16ths in .
away from the primary ; in fact, they must be a fair distance away
from the insulating tube, in order to prevent leakage amongs?
themselves. Strictly speaking, this distance should increase with
every section from the cent:e to the ends of the coil . We think
your trouble may be either due to short-circuited sections, leakage
through the insulating tube, or a fault in the condenser. You do
not say anything about the condenser. If this is pierced or short
circuited , the spark would be very small. We advise you to get
our sixpenny handbook on " Induction Coils," ard to test your coil
as follows : try it with and without the condenser, and see if there
is any difference in the spark length . Having satisfied yourself
that the condenser is all right, take all the sections off, and try
them one at a time on the coil, slowly adding them one by one .
By this means you can find out any faulty sections, as the spark
length should gradually increase with each added section . You
can detect leakage by trying the coil in thedark ..
(13,079 ) Alternating Current Transformer. S.G. L. (Bal
ham Hill)writes: I should feel obliged for your advice on the follow
ing : For someexperiments I am carryingout Iam requiring a trans
former to work on 200 volts 50 cycles to give 100 volts 5 amps .,and
also a connection to obtain 60 volts 6 amps., ifrequired . Please state
size of wire and quantity for primary and secondary amount of
iron and the best place to obtain necessary stampings. Also , can
you recommend a good book on transformers, and one for calculat
ing the windings ofmotors and dynamos ?
Make the core of circular pattern laminated ; grammering arma.
ture stampings will do very well. Outside diameter 7 ins., inside
diameter 41 ins., depth of core to be 2 ins. Primary winding to be
put on first, and to consist of 1,200 turns ofNo. 18 gauge d.c.c.
copper ; a quantity of 5 lbs. will be about the weight. Wind it on
in one continuous coil, just like a gramme armature. The secondary
winding is to be wound on top of the primary, and to consist of
610 turns of No. 16 gauge d.c.c. copper wire ; a quantity of about
6 lbs. will be the weight. To obtain the 60 volts division, make a
trialassoon as you have wound on about 365 turnsofthe secondary,
and when you have found the exact voltage, leave out a loop of
the wire, so thatyou can make your 60 -volt connection to it . You
must remember that you can always get exactly the voltage you
require by winding on , or unwinding, the turns of the secondary .
a few turnsmore or less until you get exact volts. The primary
and secondary should be well insulated from one another. The
stampings can be obtained from Mr. A.H.Avery ,ofFulmen Works,
Park Street, Tunbridge Wells. Some articles on the calculations
for transformers were published in The Model ENGINEER for
December roth , 17th, and 24th, 1903. For calculations ofdynamos
and motors, the “ ABC of Dynamo Design," price is., may suit
you ; or a large amount of data for designs of small sizes is given
in our handbook, “ Small Dynamos and Motors," price 6d . The
standard work on the subject is “ Dynamo Electric Machinery,"
by S. P. Thompson (Part I), price 30s.
[13,009! Failure of Gas Engine. S. W. (Brixton ) writes :
I recently bought a gas engine to use in conjunction with a dynamo
for charging my own accumulators. The engine is if by 27-stroke,
water-cooled , four-stroke, and has two 12-lb. flywheels ; and com
pression is good at times . Sometimes in starting up the engine
find the compression has nearly gone. Why is this ? Also , what
power should this engine develop, and what size dynamo should it
drive ? I have an old dynamo, supposed to be 9 volts 4 amps.,
butwhen I put two 8-volt lampps on it, the engine develops a knock
ing noise, and soon pulls up. Why is this ? Would it improve the
engine if I changed it to electric ignitior ? If so , bow can I make
a sparking plug to suit it, as no standard size will fit the ignition
tube hole , which is in . ? Would a fibre insulating core in the plug
be permissible ? I do not anticipate much difficulty in making a
plugmyself, if it is not too complicated.
Loss of compression may be due to any of the valves leaking :
or the piston and rings being a bad fit or badly wora ( this will not
be very detrimental, however, after engine is started and is running
up to speed ). Power could only be found hy experiment and
trial ; possibly about 1-9th b.h.-p. to I- 12th b.h.-p. If tube ig.
nition is satisfactory , we do not advise you to change over to
electric If you did, you could boue out the existing hole to the
required dian.eter to suit plug : would be rather small to get good
insulation , Fibre would do for part of the insulation , but porce
lain is desirable to withstand the fire of the explosion . We trust
these details will assist you . The knocking noise may be due to
a variety of causes, it is impossible to say precisely which , as you
give no details for us to go upon . Examine flywheel key and pulley
key - fit has one - and see they are quite tight. Also examine
main bearings and connecting rod brasses. Is the gas adjusted
properly ? Early filing will cause violentknocking. The fires, or
explosions, in some engines rise considerably when the load in
creases-- sometimes too much -- so that the gas has to be adjusted
when the engine is running on full load . Perhaps this is so in your
case .
(13,065] Engines for Driving Small Dynamo. R. C. (Ox
ford) writes : Would you kindly tell me which of two engines,
a gas engine or a steam engine (each | h.-p.) would be the more
reliable and also economical as regards cost of running and repairs ?
The enginewould be required to drive a small dynamo(as described
in your handbook on “ Small Dynamos " ). Also, could a gas
engine of above horse-power be cun from an ordinary gas burner ?
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large number of turns on . You would be wise to scrap the iron
Depends partly upon which kind of engine you are most at home
base plate altogether , and replace it with a brass one (or zinc would
with . Gas would be simpler, in one way, as there would be no
do). Run at high speed - about 4,000 revolutions perminute.
boiler, & c., to look after. ' There would be little difference in the
cost of running : but, if any, gas would be cheaper, provided a
(13,161] Acetylene Generators. R. N. C. (Wolverhampton )
faitly, good engine was used . Yes . An ordinary house burner
writes : Will you please send me a description of how to make an
would do ; you mighthave to take the burner or nipple out.
acetylene gas generator ? I have a magic lantern which I wish to
(12,E46) Electro Magnets. J. M. (Forest Hill) writes : On
light by acetylene gas. The lamp has four burners, which I wish
looking through your Query Column of The Model ENGINEER ,
to keep alight for about one hour and a half with one charge. I
Pctober 6th , I saw an electro -magnet (Query No. 12,250 ) of which
should be very obliged to you if you would give me full instructions
I should like a few dimensions if it lies in your power to give me
on how to construct one. State also the sizes .
same, viz . : Diameter and length ofcores ; distance between cores ;
Our handbook " Acetylene Gas," 7d. post free,will assist you in
does core want insulating before winding ? If so , what with .
this
matter. Various forms of generators are illustrated and de
Will 18 gauge
d.c.c.
do for winding
? After
scribed .
winding
does the
coilcopper
want dynamo
soaking wire
in paraffin
wax ? Will
le
clanche batteries do for trying same? If so , how many for lifting
18,847] Carburettor of Benzine Engine. F. V. de G.writes :
the 225 lbs.?
Would you be so kind as to give me a sketch , with dimensions, of
a
carburettor
for a 5 h.-p. stationary benzine motor ? Can I use
The drawing of electro-magnet in MODEL ENGINEER referred to
Leclanché cells for the ignition , and, if so, how many ? If I must
is just halt full size. No. 18 gauge D.C.C. dynamowire will do, the
use with the Leclanché cells a transformer, give me also a sketch ,
coíls need not be soaked in paraffin wax : they should , however,
and tellme what windings and gadge ofwire. Can you supply me
be varnished over the outside with shellac varnish to protect them
from moistrre. Leclanché cells are not suitable , but you can try
with the address of the Carlton Motor Company ?
them for your own satisfaction , in which case the magnet should
be wound with No. 22 gauge d.c.c. copper wire instead of the
No. 18. Try twenty -five quart size cells in series to start with ;
you will probably sequire to add two more sets of twenty-five in
parallel with the first if you want to get a heavy pull. Of course,
the magnet will work with two or three cells, but the pull
will be according to the number of cells. The cores and
yoke need not be machined , but in any case you must wrap
R
some thick paper or tape or canvas round the cores before wind
ing on the wire : this wrapping should be preferably varnished with
shellac. The best batteries to use are the bichromate pattern .
W
(13,159 ) Small Charging Set. E. B. B. (Worthing) writes :
Would you kindly let me know the following :-) have a th.-P.
gas engine and I want to get a small dynamo to charge motor cycle,
4 -volt accumulators. Would one shunt wound 5-6 volts 8-10
amps. do ? These small accumulators take about i or it amps .
and I sometimes take a car cell in which requires 5 amps.
have switchboard with voltmeter and amperemeter, and I propose
to charge in parallel. What resistance in lamps should I require ,
if any ? I believe my sketch of connections to be right (not re
sroduced ).
Yes. About 8 or 10 volts would be a convenient size. You
could then charge your cells in either series or parallel. If only
one was to be charged you could run machine a little slower ; this
would obviate the necessity of using a resistance. As you can see
what the cells are taking in the way of current, all you have to do
is to speed up the engine or reduce its speed until the amperes
Rowing are correct, With most cells you can reckon about 4 amps.
per sq. ft. of positive plate surface as a safe charging current. For
OFF
very small cells the proportion may be increased .
( 13.066] A Simple Battery . G. B. S. (Walsall) writes :
shall esteem it a favour if you can tell mewhat solution to put in
these cells . Could you tell me abcut the voltage and what kind
of cell you think this is ? I have enclosed rough Irawings (not
reproduced) full size. I bought it from a friend and he does not
know what it is charged with. The plates are zinc and copper,
the zinc is between the two copper sheets, and is kept from the
copper sheets by means of pieces ofwood.
This is a simple copper zinc battery and should be charged with
HEXALAUST
dilute sulphuric acid only , about 1 part acid to 10 parts water. FEXHAUST
It will probably give about 12 volts when a very small amount of
current is being taken from it, but the voltage will drop to, perhaps,
6 volts or so when you are taking a larger current and the battery
has been working for a few minutes. This class of cell polarises
very quickly --that is, a quantity ofbubbles of hydrogen gas collect
guery N88847
on the copper plates and reduce the voltage, which rises again
when they are allowed time to disperse by the battery remaining
A CARBURETTOR FOR BENZINE ENGINE .
at rest and giving no current.
(13,080) 10-watt Simplex Dynamo Fallure. E. B. writes :
A very simple and useful typeof carburettor in use at the present
I have made a 10 -watt undertype Simplex dynamo, drum arma
time for stationary engines (petrol) is shown roughly in sketch
ture, connected in shunt, as per instructions in “ Small Dynamos."
aboce. The same kind of thing can be used for engines up to 15
Size of armature, 17, diameter of tunnel 1 19-64ths. Have mounted
or 18 h.-p. It consists of two castings . The inner one contains
it on cast iron base, butmagnetically insulated by strip of brass
the petrol, and the outer contains water. At the bottom is a
thick , field-magnets fastened by brass screws. There is no short
chamber, into which , and through which , the exhaust gases from
between armature and commutator or armature and field-magnets.
the engine are allowed to pass in order to raise the temperature
I can get correct voltage out of it if field -magnets winding is con
to any required point. The sketch will show more clearly the
nected with 4-volt accumulator, so as to magnetise field -magnet,
general construction and arrangement. The tube A is of brass,
but no sign of current iſ accumulator is disconnected and Geld
and is screwed into the top plate B , and a biass ring, D , is screwed
magnet winding is connected to brushes at either side. Base
inside and out to take the cap, C. R is a rod, on the end ofwhich
plate gets fairly wellmagnetised by the field caused by field-magnet.
is fastened a float, F , to mark the height of petrol in tank when
Is it this that is causing the trouble ? If not, and you can suggest
engine is atwork. ' As soon as engine is not running the cap should
any other reason , I shallbe greatly obliged.
be
screwed on . A plug should be fitted at P to enable tank to be
The thickness of brass underneath your field -magnet is not
filled without taking off the top plate, B ; also a plug for water at
sufficient ; it should be at least | in . thick - in . would be better .
W. Plate E at bottom is to be fastened in place by a few bolts
Try, first, the effect of using these thicker distance pieces. If the
and nuts, or studs screwed into the flange on casting as shown.
machine still fails to excite itself, re-wind the armature with No.
Any suitable size could be used to suit your own requirements,
25 D.S.C. copper wire, getting on asmuch as possible. These small
the tank made to hold one, two, or more gallons of petrol.
and
drum armatures frequently give this trouble , and the only remedy
Wehope to publish further details of this in a future issue as soon
is to decrease the field -magnet leakage as much as possible, and to
as space permits. Carlton Motor Company, 19 ,Elm Grove, Crickle
re-wind the armature with fine silk -covered wire , so as to get a
wood , London , N.W.
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(12,952) Electric Rallway. W. H. (North Finchley) writes :
I want to make a model electric railway , and have a current of
250 volts fron a lightingmain at my disposal. I want to make a
fairly powerful model, and do not know what amperage to use
or what type ofmotor. The motor must be self-starting and re
versible, and I thought that you would be so kind as to indicate a
particular type, also saying what wire I should use for same, and
stating what you think would be the correct amperage. I could
then work outmyself what resistance to put in the circuit to reduce
the present amperage to the required strength . Perhaps castings
of motors are to be obtained ready, and only want winding and
finishing. I should also want to make a break in the car with
electro-magnets. Perhaps you could tell me what wire I should
use for winding same.
Your best plan , if you would go to the expense and work , would
be to make a motor generator, and reduce the 250 volts to about
15 volts. A current of 3 or 4 amps. would be sufficient. In order
not to cramp the machine, however, we would advise a 1 h.-p. set
of castings. The machine would have one field -magnet, but two
windings on the armature and two commutators. Of course, good
work and insulation are necessary. Mr. A. H.Avery would supply
you with a very nice set of castings, or the Crypto Electrical Com
pany would do the same. Both armshave well-designed patterns.
Or, further still, a pair ofmachines coupled together, one working
off themains as a motor and driving the other as a dynamo, would
make a handsome addition to your railway plant ; in this case you
could regulate the volts of the dynamo, and the two armatures
would be an easier job for you than the double-wound armature.
A pair of h.-p.machines would do very well. If you do not care
to go to this expense, the best resistance would probably be a num
ber of 250 volt lamps. As regards motor, we suggest that you get
a copy of our sixpenny handbook on “ 'Small Electric Motors,"
and select one from that. We shall be pleased to advise you fur
ther , if necessary : Both the electricalfirmsmentioned supply good
small motor castings . Weshall shortly be publishing a design for
an electric locomotive, complete with motors and controller.
(12,987] 4 - in . Spark Coil . R. S. (Edgbaston ) writes : I am
making a 4-in . spark coil from instructions given in The Model
ENGINEER some time ago, and find a difficulty in winding the
secondary wire. I have made the apparatus for winding this wire
described in the article referred to, but, owing to thenarrow space
between the plates (only 1 in .) in which it has to be wound , I find
it impossible to get the wire for each section - 40 in all - anything
like evenly wound . The winding has to be done pretty nearly
by guesswork , as it is not possible to see between the plates whether
it is being evenly wound or not, only I know when it gets nearly
full that the wire is crossed and heaped. What I wish to ask is,
will it makemuch difference to the spark to be obtained it the wire
for each section is wound evenly or not ? I do not want to give
up the making of the coil, as I have all the materials ready, but
cannot see how to overcomethe difficulty of getting the secondary
wire evenly wound in the different sections. Some time ago Imade
one of these machines with two 12-in . ebonite plates, from which
I got some excellentiesults. I could always get a 4 -in . spark , and
occasionally have obtained a 53-in . spark , and there was never any
difficulty in getting it to work . Now , however, the plates have
become so warped , that they touch as they revolve, and I cannot
get more than a 3d-in . or 31-in . spark. Is there any means of
straightening these plates , either by putting them under pressure
or in any other way ? Apart from their warping tendency, I think
ebonite plates are far preferable to glass, as giving a greater length
ofspark , and also as being more certain in results.
The wire need not be wound perfectly even ; in fact, it is prac
tically impossible to wind it even in the narrow space. The chief
danger to guard against is that of pulling a wire down through a
number of turns, and thus crossing them at a number of places.
When this happens, short circuits are certain to form sooner or
later in that particular section . Such a short-circuite à section has
a most harmful effect, and when putting the coil together it is a
good plan to build up the secondary section by section , and try the
spark effect as you go on . If you find a sudden drop in the spark
length , it is practically certain to be due to a short-circuited section .
The effect is that such a section forms a closed secondary circuit,
and prevents the necessary rapid rise and fall of the magnetism of
and get the sections
the core. So long as you avoid this ssing,
fairly compact, that is allwhich is required . The only way we can
suggest of straightening the plates is to press them between warm
iron plates and leave them pressed up until cold. Ebopite is, how
ever, peculiar stuff, and we cannot say that success is certain .
This warping is the great defect with thin ebonite, and we think
you would do well to try a pair of good glass plates well varnished .
(13,182 ] Power for Driving Punkahs. A. G.S. (Ahmedabad ,
India ) writes : I should feel very pleased if you would answer the
ollowing questions forme: I want to drive three or four punkahs
(fans with oscillating motion ), which I think will require about
1 h.-p. for all. (1) Could I get an oil engine of 1 h.-p. ? If so ,
whatwould be the cost ? (2) Or would it be better to have electric
motorsattached to each, as Ihave ample powerathand for charging
a dynamo, but could not run direct ? (3) I suppose I should have to
use accumulators to supply the current ? (4 ) What would be the
cost of a dynamo, motors, and accumulators for the above power ?
I should prefer to use an oil engine, asmyknowledge of electricity
is very vague. (5) Could I find sufficient information in your
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handbooks to acquaintmewith theworking of the above, or could
you advise me to get any other books ?
( 1) C. L. Ford, of Stalybridge, Yorkshire, could supply an
oil engine of 1 b.h.-p. for about 28 ios. We cannot say what the
carriage would be. Unless you can get electric energy for about
2d. per unit,itwould be cheaper to drive from an oil engine. ( 2) A
number of smallelectric motors would be very ineftcient. (3 ) Yes.
If your dynamowas not always running when the fans would be
wanted . ( 4) Any of our electrical advertisers would supply you
with prices and quotations, & c. (5 ) We shall publishing a hand
book on this subject in a few weeks. We be
can also recommend
Tookey's “ Oil Engines," price is. net, post free is. Itd.
(13,181) Induction Coiland Accumulators. J. C. F. (Wim
bledon ) writes : (1) Could you inform mewhat size spark could be
obtained by a coil as below ? The base containing the condenser,
6 } ins.by 11t ins.; the coil (outside over-section), diameter , 34 ins.
by 6 ins. long (that is, inside the ends) ; cores , diameter, gin .,
length , 71 ins. I get a spark about it ins.with a 4 -volt accumu.
lator . (2) I have three various sized 4 -volt accumulators (one
pocketand two fair size ) ; on joining them in series, I failed to get
a larger spark . Would the different sizes affect it ? Or perhaps
they were not all fully charged ? (3 ) What size accumulators
should be used for a 3-in . spark coil as regards ampere hours ?
12 volts, I presume ? (4) In charging 4 -volt accumulators from
100 -volt mains (say two or three joined in series), what number
of 32 C.-p. lamps should be joined in series to reduce the current
to proper voltage ? (5) I see in your little book on “ Motors ”
that a 32 C.-p. on 100 volts passes I'28 amps . Do I understand that
to be one lamp on the 100 volts ? Then I presume two lamps
would be half that ?
(1 ) coil.
About 17 or 1l-in . spark is as much as you can expect from
your
If you read our handbook , you will get full particulars
of various sized coils, and the battery power required to work
them . (4) Depends upon the size of the accumulator ; probably
one 32 c.-p. lamp would pass enough current- il., 1'28 amps. on
100-volt circuit. (5 ) Two such lamps in serieswould pass half that
current; and two in parallel would pass double. See “ Induction
Coils for Amateurs," 7d . post free.
The News of the Trade .
• Reviews distinguished by the asterisk have been based on actual
Editorial Inspection of the goods noticed.
* For Grimy Hands.
Most Model ENGINEER readers know what it is to have their
handsvery grimy and of the difficulty experienced in getting them
back to their accustomed pristine cleanliness. The new " Gre
solvent,” however , should remove this trouble . The sample we
have received from Messrs. Beanland Perkin & Co., School Close
Works, Leeds, showing it to be an excellent grease remover. It
does not contain acids or sand , and is a simple thing to use . It is
sold in tins of severalsizes , from pocket sizes at 3d ., to 2-1b. cans at
28. 6d.
Acetylene Gas Apparatus.
Mr. W. Gibbons, of 12, Lambrook Terrace, Fulham , whose
speciality is Acetylene gas apparatus and materials, sends us a
leaflet giving particulars ofhis " Climax " generator at one guinea ,
and several designs of burners which he supplies. He also says
that the coated carbide which he designates " Radiumloid," and is
especially suitable for “ Bleriot," Salisbury," and other types
ofmotor car head-lamps has met with great success,and is supplied
to many of the leading automobile firms. Prices for this carbide,
ordinary for domestic and public lighting, and broken carbide for
cycle and other small lamps, may be obtained upon application .

New

Catalogues and Lists.

The “ Clyde " Model Dockyard and Engine Depot, Argyll
Arcade, Glasgow ,have just issued a new supplementary catalogue,
which includes all their new season's goods - inodel stationary steam
engines and boilers,hot- air engines,modelmotor cars and nibuses,
clockwork locomotives and trains ; steam locomotives of new de
signs, notably the G.E.R.No.0707, L.N.W.R. compound " Jubilee"
and " Precursor " classes, and the Caledonian " Dunalastair "
models ; Midland, L.N.WR., and L.S.W.R.model bogie carriages
and brake vans, model wagons, and other rolling stock in all
gauges ; signals, rails, points and crossings ; railway accessories .
Wemay specially mention the working model lighthouse, the new
water motor, and the model bright biass beam engine and hori.
zontal boiler, as a few of the novelties in this well- billed and illus.
trated catalogue, which , it may be added , will be sent to any reader,
post free, on receipt of two stamps.
T. w . Suter, 55, Victoria Road, Wood Green, N., sends us a
copy ofhis new list of electrical novelties which we can recommend
to all our readers interested in such things. It comprises prices
and particulars of electric torches, jewellery, lamps, coils, batteries,
dynamos and motors , and cheap sets for making various machines
and appliances on cards. The list will be sent to any reader
sending a penny stamp.
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The Editor's Page .

'HIS being the last issue in the current volume
TH we include the usual index to the articles
which have appeared during the past six
months. T Copies of Volume XI, bound in cloth,
will be ready in a few days, the price being 6s. 6d.,
or post free 6s. uid .
*
With next week's issue we shall present a
coloured plate of working drawings for a 3d-in .
gauge model electric locomotive. Electric traction
is a subject which is so much to the front now in
real engineering practice , that many of our readers
would doubtless like to try their hands at a good
model electric locomotive, such as will be shown in
our presentation plate. The design is the joint
work of two experts who are both well-known to
those who follow our pages regularly, Mr. Henry
Greenly being responsible for the general arrange
ment of the locomotive and for the mechanical
details, while Mr. A. W. Marshall, M.I.Mech.E.,
A.M.I.E.E., has designed a special electric motor
and controller to suit . The price of the issue will
be the same as usual, and as there is likely to be a
heavy demand , readers would do well to order
their copies from their agents at once to avoid
disappointment.
Another new handbook in our 6d . series is now
ready, entitled * The Beginner's Guide to the
Lathe.” This has been specially written for those
who are making a first acquaintance with the lathe,
and want clear and simple instructions as to the
construction and uses of the various parts of a
lathe, and as to the tools employed in both wood
and metal turning and how they should be used .
The various chapters deal with the following sub
jects : -- The Lathe and its Parts ; Methods of Hold
ing and Driving Work ; Turning in Wood , Turning
in Metal ; the Slide-rest ; and Drilling and Boring
in the Lathe . The author is the Editor of The
MODEL ENGINEER .
We are reminded by the energetic Secretary of
the Society of Model Engineers that the Annual
Conversazione will take place at the Holborn Town
Hall, on Friday, January 13th next. Those who
have attended the previous functions of the Society
know the enjoyable programmes which are arranged
on these occasions, as well as the splendid collections
of models, working and otherwise, which the inem
bers and their friends provide. As visitors are
always welcome, we hope that as many of our
readers as possible, especially those who have not
yet seen the fine work of the Society, will take
a dvantage of this occasion and make a point of
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attending. Further particulars will be found in
the notes relating to the Society's doings, which
appear elsewhere in this issue .
Answers to Correspondents .
A. F. (Leicester ). -A coloured sheet of working
drawings for 'a model locomotive appeared in our
issue for January 7th , 1904. We have a few
copies still in stock , and can supply this issue
post free for 3d .
J. B. (London , S.W .).— The construction of a back
geared lathe headstock is explained fully in our
new handbook , “ The Beginner's Guide to the
Lathe."
F. C. B. (Edinburgh ).- A design for an 80 -watt
multipolar dynamo for direct driving appeared
in our issue for December 15th , 1902.
B. M .-- Your article was returned to you several
weeks ago.
E. S. LINTINE (Birmingham ).- Please send your
complete address.
Notices .
The Editor invites correspondence and original contributions on
all amateur mechanical and electrical subjects. Matter intended
for publication should be clearly written on une side of the paper
only ,and should invariably bear the sender's nameand address. It
should be distinctly stated, when sending contributions, whether
remuneration is expected or not, and all MSS. should be accom
panied by a stamped addressed envelope for return in the event of
rejection. Readers desiring to see the Editor personally can only do
so by making an appointment in advance .
This journal will be sent post free to any address for 138. per
annum , payable in advance. Remittances should bemadeby Postal
Order .
Advertisement rates may be had on application to the Advertise
ment Manager.
How TO ADDRESS LETTERS.
All correspondence relating to the literary portion of the paper,
and all new apparatus and price lists, & c.,for review , to beaddressed
to THE EDITOR, " The Model Engineer," 26–29, Poppins Court
Fleet Street, London , E.C.
All correspondence relating to advertisements and deposits to be
addressed to THE ADVERTISEMENT MANAGER , " The Model Engi
neer, 26—29, Poppin's Court, Fleet Street, London. E.C.
All subscriptions and correspondence relating to sales ofthepapex
and books to be addressed to Percival Marshall & Co., 2635
Poppin's Court, Fleet Street,London. EC.
Sole Agents for United States. Canada and Mexico : Spon and
Chamberlain , 123, Liberty Street, New York, U.S.A., to whore
all subscriptions from these countries should be addressed.
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