NYPL RESEARCH LIBRARIES

3 3433 10785 0558

VFA

Model

THE

Engine

Model

er

AND

Electrician

A

Journal

of

Practical

Volume

Mechanics

and

Electricity .

XIV — 1906 .

(JANUARY – JUNE.)

ce

fa

London :
PERCIVAL
26-29,

POPPIN'S

MARSHALL
COURT,

&

FLEET STREET,

Co. ,
E.C.

ܗܝ

SEW YOW
زیبا

* :.

31231
A
SUM, ITNYA
INDEX

TO

VOL .

XIV .

The asterisk ( * ) indica :es that the subject is illustrated .
GENERAL
ACCIDENT on the Brooklyn Elevated
Railway , 224.
Accidental Test,
605.
Accumulator Charging , 263*, 433*, 470* ,
542 * 560 * .
Accumulators, 23*, 243*:
Acetylene Gas, Production of, 548.
Acetylene Gas, Welding with , 130.
Air Compressor for North Pole Expedition ,
606 .
Air Valve, M.E. Gas Engine, 249.
Alarm , Electric, Set, 479 *.
Alexandra Model Yacht Club, 278, 354. *
Alignment Gauge, 554 *
Alternating Current Motors , 156*.
Alternating Current Transformer , 296* , 321 * ,
341 366* 399* , 413 * , 442 " .
Aluminium, , 86.,
Aluminium Bronze , Solder for, 99.
Aluminium Paper , 544.
Amateur's Vice Bench , 300 *, 372*.
Amateur's Workshop Difficulties, 308.
American Criticism of a British Battleship, 37.
American Model Locomotives, 73*.
American Reader's Models , 509 *.
Ammeters, 23* , 375
Ancient and Modern on the Metropolitan Rail
way, 224
Angle Plates, 51* , 292*, 316*, 531 *.
Answers to Correspondents, 24, 48, 72, 96,
120, 144 , 192, 216, 240, 288 , 312, 336,
360, 600 , ' 24.
408, 432, 456, 480, 504, 528 ,
$76,
Anvil Amateur's, 243*.
Apprentice's Model Steam Engine, 577*.
Arc Lamp, Small, 601* .
Argentina Locomotives, 418.
Armature Construction , 379.
Armature Reaction and Distortion of Field ,
67*, 209*.
Armatures, 78* , 156 *.
Armouring and Serving Machine, Cable , 87*.
Army Quadricycles, 344.
Articulated Locomotive, 276 *.
Artificial Diamonds, Making, 247.
Atlantic Liners, Model, 83 , 110 *, 260 *
Atlantic, Model, Locomotives, 73*, 187*.
Attachment for Electric Light Mains, 26*.
Atlantic Type Locomotives, 39* , 131 , 132* ,
204*, 522
Australian Reader, Note from , 379.
Automatic Brake for Model Locomotive, 171*.
Automatic Cut-in and Cut-out, 161*, 327*.
Automatic Cut-out, 188* .
Automatic Model Railway Couplings, 451 " ,
467*
Automatic Signalling on G.N. & City Electric
Railway , 300.
Automobiles , Six -cylinder, 225.
New
, 521.
BALLOON,
Batteries
, 486.
, 431
Battery, Storage, Convenient, 243*.
Battery, WasteSolutions, Separating, 230.
Battleships - 37, 107, 184, 198 , 255, 300, 326 ,
466, 510, 537 .
Battleships, Model - Cruiser, 505* ; Submarine,
91 * ; T.B.D.'s, 97* , 396* .
Bazaar Shocking Coils, 353*, 553*:
Beam, Model, Engines, 134 *, 180 , 289*.
Bearings, Large Shaft, Tests of, 344.
Bearings, M.E. Gas Engine, 103.*.
Bedplate Casting , M.E. Gas Engine, 103*.
Beginners, Engineering Drawing for, 206 *,
257 *, 306* , 346 * .
Beginners, Model-making for, 369 *.
Bell, Electric, Railway Crossing, 308.
Bell Indicator, Electric, How to make, 279".
Belt, Method of Cutting, 603 *,
Bench Core Stranding Machine for Cablemaking, 63
Bench , Vice, Amateur's, 300 *, 372*, 551 " .
Black Prince, H.M.S. , 300 .

INDEX .

Blower for Forge, Chinese, 172 *.
Blow -off Cock, Improved 488.
Boat,
Sliding559.
Boat, Roller,
, Motor, 326.
Boats, Model, Motor, 42 *, 476.
Bobbin Ends, 186.
Boiler Design for Model Steam Engines, 416.
Boiler , Oil-fired , Failure, 40.
Boilers, Model --Burner for, 371*; Lancashire,
588* Launch , 49* , 98*, 302*, 529*, 558 ;
Loco ., 1 * , 259 * ; " Notable, at South
Kensington Museum , 586* ; Vertical,
121*
tube, 186
587**, 278*, 330, 371*, 586* ; WaterBoilers,
s.s. Chatham's,
Bookshelf,
For the 571 *
Alternating Current Circuit and Motor,
The, 65.
Alternating Currents : Their Theory, Generation and Transformation , 186.
Alternating Current Windings, 613.
Application of Electric Motors to Machine
Driving , The, 106.
Application of Graphic and other Methods
to the Design of Structures, The, 89.
521 . 613.
and Iron
Brass
- founding,
Continuous
Current
Armatures,
Elementary Electrical Calculations, 89.
Elementary ElectricalEngineering. The, 89 .
Elements of Electrical Engineering, 89.
Encyclopadia
Trades,Practical
and Allied of
The, 31 . Engineering
Electrical Instruments and Testing, 106 .
Engineering Tables and Dates, 352.
Gas and Oil Engine Management, 151 .
Graphic Methods of Engine Design, 132.
G.W.R. Junior Engineers' Society Transactions, 1904-5 , 374.
Hints on Steam Engine Design and Construction , 374.
Locomotive Engineer's Pocket Book and
Diary . 1906, 202.
Locomotive Handbook , The, 323.
Magnesium Light Photography ,, 524 .
Management ofAccumulators, The, 541 .
Martin's
CommerceTables
, 405.; or One Language in
Mechanics for Engineers, 132.
Motor Car Mechanics for Beginners, 524.
Motor Ignition Appliances, 65.
Pattern Making, Practical, 151 .
Practical Electrician's Pocket Book, The,
1906, 65.
Practical Telephone Handbook, The, 65.
Radiography, 352.
Telegraphy, 8.
Telephony, Practical, 405.
Whittaker's
Book , 202 Electrical Engineer's Pocket
Wireless Telegraphy and Telephony, 132.
Boring Bars, 4* , 290 *, 364 * , 388*, 410 *, 437* .
Boring Bits, 362 * , 411 * , 412 * , 437*.
Boring Carriages, 71 * , 412*.
Boring Cylinder in Inaccurate Lathe, 388* ,
411*
Bosham Regatta, Winner of Model Yacht
Race, 44
Brake Test, Model Locomotive, 443.
Brass, Bronzing, 460, 506.
Brass Furnace , 173* .
Brass Mixture, 108.
Brazing, Cold , 339 , 452.
Brazing Lamp and Furnace, 26*.
Break , Mercury, 355 * .
Bridge, L.N.W.R., 352 .
Bridge, New Transporter, 464.
Broad Gauge Locomotive, 345* .
Broken Drill, Removing, 330* .
Bronzing Brass, 460, 506 .
Brush, Electric, Discharges, 174 ;
Built-up Model Launch Engine and Boiler , 49*.
Bulbs, Flash Lamp, 290.
Burner, M.E. Gas Engine, 150*, 425*.

Burner, Model Boiler, 371*.
Buttonhook, How to Make, 388* .
Buzzers, Electric, 279* , 330.
CABLE , World'sLargest,362.
Cables , Electric : How they are made ,
63*, 86 *.
Cabinet
for Spark
CoilLocomotives
and Switchboard,
469 *
Caledonian
Railway
, 275, 419.
Caledonian Railway, Model, Locomotives
187* , 332* .
Cafjpers, 435 *.
Cams, M.E. Gas Engine, 149*, 200*
Canadian Reader's Workshops, 114*.
Canopies for Motor Omnibuses, 224.
Carburettor, Coil Tube Connection , 185*.
Carburettor, Motor Cycle, 58 *.
Cardboard Model Locomotives, 41 *, 332
Carlisle, Blowing-up of , 390 .
Carriage Lighting Test on G.W.R. , 77 .
Case hardening Mixtures, 339.
Casing, Wood, for Wiring, 226 *.
Castings, Small, 335.
Cell, Galvanic, New , 416.
Cell, Storage, Convenient, 243*:
Cementing Rubber and Iron , 185 .
Cements, Rust Joint, 290.
Central Representation Board, Model Yacht
Clubs, Proposed , 354.
Centre Square, 195 .
Centrifugal, Model, Pump, 409 * .
Chain , Large, 77.
Chandelier, Miniature Electric, 427* .
Change Wheels for Screwcutting, 524 *
Charging, Accumulator, 263* , 433 *, 470* ,
542*, 560 *.
Charging, Automatic Cut-out for, 188*, 542 * .
Charging Plants, Small, 263* , 542*, 560 *.
Chasers, 315 .
Chassis, Motor Omnibus, 368 .
Chemical Solder for Small Metal Articles, 194 .
Chemical Treatment of Metals, 243,
Chime Clock, Tubular, 42.
Chimney, M.E. Gas Engine, 150*.
Chisel, Wood, 503 *.
Chucks, Lathe, 27* , 314* , 555* , 610*
Clock , Electric, How it was made, 461*, 523* ,
571.
Clock , Tubular Chime, 42.
Clocks, Electro, Municipal , 560.
Clockwork, Model, Locomotive, 583*.
Coach , Model Railway, 313 *.
Coaches, Model M.R., 187*.
Coaches, Steam Motor, 300.
Coal Experiments, 560.
Coil, Spark, Condenser Construction, 179*.
Coil, Spark, Construction, 91 .
Coil,
Spark, Half inch , 424 * .
Coil Winder,
194*.
Coils, Shocking , 353 * , 553*, 582*.
Cold Brazing. 339 , 452 .
Cole System Locomctive, 204 * .
Collars, Set, Making Small, 436*.
Colonial Agency, 95.
Colour Photography, 127.
Combustion Chainber, Gas Engine, Patterns
for, 538* .
Commutator Making , 99 , 267*.
Compasses, 206 *.
Competition , S.M.E. Model-making, 547, 552 .
Compound Locomotives, 131 * , 132* , 204 * ,
418 *, 489 , 562 *.
Compound, Model,Steam Engines, l*, 259* .
Compound-wound Dynamo Connections, 36*.
Connecting Rod, M.É. Gas Engine, 102*.
Connecting Rod, Motor Bicycle, 545 *.
“ Consolidation
Type Locomotive , 203 * .
Construction and Repair of Motor Bicycles,
185* , 272", 319", 403 * , 464 * , 544* , 612*
Contact Breaker, 399
Convenient Storage Cell, 243*.
Conversazione, S.M.E., 101, 124*.
Copper Soldering Bit, 225 ".
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Ejector Condensers for Model Steam Engines , Gas Engine — continued.
522 ; Vaporiser, 584* ; Water Tank, 475*,
236*.
164 *,Competition,
521 .
48, 71 , 72, 95, 168,
Election
Gas Engines, Small Power, 95*, 167* , 176
192.
263 *, 455 , 542*.
Electrical Effect, Strange, 452, 499, 524, 595 .
Electrically -driven , Model, Paddle-boat, 217* Gas Lighting, Improved, 416.
Electric Clock : How it was Made, 461 * , 523* , Gas Stove for Work Bench , 458 .
Gate, Crossing, Model Railway, 136*.
571 . in the Royal Navy, 41.
Gauge Competition, Fifth , 27, 63, 80, 140 ,
Electricians
146, 186, 204, 227, 248, 283, 305, 336.
Electric Lighting, Home, 36 *, 175 * , 225*,
Gauges, 147*, 290 *, 387*, 436*, 554 *, 602 * .
273 *, 327 *, 375*.
Electric Light Mains, Handy Attachment, 26*. Gauge, Wire, 387*.
Electric Light Plants, Small, 491,542 , 560 *. G.B. Surface Contact System , 68.
G.C.R. Locomotives, 132*, 418.
Electric Locomotives, 81.
G.C.R. Model Locomotives, 187*.
Electric Model Tramcars, 193*.
G.C.R. Motor Lorries, 439.
Electric Motor, Torque in an , 230 , 250 *.
Electric Railway Engineering, Some Notes on , G.C.R. Motors, 369.
Gearless Motor Buses, 610.
16r .
Generation
X -Rays
Wimshurst Machine
Elevator, Model, 31 *.
Furtherof Notes
, 227*.
onby
Elevator, Unique Passenger, 510.
Generating
Power,
Small
Plant,
455* .
Emery Grinder, 100 *, 331*.
Engineering Drawing for Beginners, 206*, Geometrical
Problems, 206 *, 257 * .
German Locomotives, 131*
306— ,see346Gas.
*.
257 *,Gas
G.E.R. Locomotives, 490*.
Engines,
Gilding Metals, 603.
Engines, Oil - see Oil.
Cylinder, To Cut, 195.
Glass
| Engines, Petrol- sce Petrol.
G.N.R. Locomotives, 345, 564.
Engines, Steam - see Steam .
Glass,To
Cylinder,
Cut
195.
a,
G.N.R. Model, Locomotives , 226*.
Cylinder Liners, Lapping, in the Lathe, 116. Engraving Machine, Electric, 379*.
G.N.R. Smart Running, 345.
Exhaust Valve, M.É. Gas Engine, 249.
G.N.R. Steam Motor Cars , 14*.
DARK-ROOM Lamp, Portable Blectric, Experiments
Expanders, Tube,
99 * . 315Oscillations
*
Electric
on
and
Goods,
Model, Wagon , 349*.
404
Gothic Tunnel Entrance,Miniature, 108*.
Waves, 174 , 540*.
Dead -weight, Model, Safety Valve, 623*.
Detail, M.E. Gas Engine, 102*, 149 .
Governor
Explosion, Model Steamer, 558 *.
* DecapodHighLocomotive, 490*.
Grinding , Lapping and Polishing, 531, 578* .
Explosion, Radium Bromide, 332.
Derricks,
Electric, 247.
Model, Locomotives, 23*.
S.W.R.
&
G.
Explosion, Steam -pipe, 184.
Design, Model Beam Engine, 134*, 180 *.
G.S. & W.R. of Ireland, 131 , 203*.
Explosion on a Liner, 466.
Design, Model Electric Locomotive , 565 *.
Gun,
Model
Breech
-loading, 594 * .
Explosive, New , 266 .
Design, Series Parallel Switch, 139 *.
Gun , Model Naval, 500* , 510 " :
Design, 1 b -p. Otto Cycle Gas Engine
Gun, Model 12- pr . Q.F., with Automatic
102 *, 149
6, 58*
plate,
Presentation
Sights, 444 " .
*. *
, 531411
Lathe,for314*
584*", FACEPLATES,
474, ,521,
, 425*,
200 ", 248 , 294
Lathe,
Facing appliance
Gun , Most Powerful, 66.
40.
Boiler,
Water-tube
-fred
“ G.W." Miniature Railway, 160 *.
Designs, Model Sailing Yacht, 9*, 32*, 252* , ' Failure of Ou
Fan Motors, Electric, 419 *.
323
G.W.R. Carriage Lighting Test, 77.
Diamonds, Artificial, Making, 247.
Field Magnets, Electric Motor, 15 *, 27*, IG.W.R. Locomotives, 63, 345, 489*.
55* , 104*, 156 , 195, 230 , 250 *.
Difficulties, J. Bee's, 143, 240, 281* , 264,
G.W.R. New Engine Shed , 560 .
303, 308.
Fifth Gauge Competition, 27, 63, 80, 140, G.W.R. Tunnels, 109 .
Diminutive Model Oscillating Engine, 89 * .
146, 186, 204, 227, 248, 283, 305.
File, Screwdriver made from , 146 .
Disc Crank , 346 * .
Discs, Small , Cutting off, 305* .
Filing Device, 435 *.
HACK
; Holder
Models, Mirrors
for,for,
HalfSAW.Blades
19.554*.
Distance Gauges, 147 *, 602 *.
Firearms, Manufacture of, 558.
Handle, Tool, Grip , 527*.
Distortion of Field ,Armature Reaction and, Fire-boxes , Locomotive, 345:
Fire- boxes, Locomotive, Oil Fuel arrange Harbour Signalling, 557 .
67*, 209 *.
Hardening Iron, 246.
ment, 495 , 520*.
.
, 375 Doors
DistributRailway,
ing BoardSliding
District
on , 154.
Harmonograph, Twin -elliptic, 152 .
Fire Engines , Motor, American, 609.
Diving Appliance for Repairing Leaksat Sea, Fire Engines, Powerful Motor, 443.
Harnessing Niagara Falls , 77.
267 .
Heavier Rails on L.N.W.R., 75.
First-class Cruiser , Model, 505*.
High Kite Flying, 390 .
Diving by Engineer
Tube, 247.
Drawing.
ing, for Beginners, 206*, Fittings, Model Atlantic Liner, 83*, 110*.
High Pressure Locomotive Experiments, o.
Flash -lamp Bulbs, 290 .
High Speed, Model, Steam Engine, 182 *,
Flexible Joint, Motor Bicycle, 185*.
257 , 306 , 346 .
328*, 519
Dreadnought , H.M.S., 184, 255 .
Floating Fortress, 160 .
Historic Model Locomotives, 127 , 228.*
Dredger, Raising a Sunken , 43*.
Fluxes for Soldering, 100 .
Conway, New Workshops, 51 '.
H.M.S.
*.
151
Engine,
Gas
M.E.
Flywheel,
330
*.
Drill, Broken , Removing,
Holder, Tool, 315 .
Flywheel, Wooden , 267.
Drill Chuck , 27 *.
Home Electric Lighting, 36", 175 , 225*,
Foreign Crews for British Vessels, 326.
Drilling Machines, 3 ', 147*, 534*.
Drilling Small Holes, 242*
273*, 327* , 375 * .
Forge, Easily made, 173*.
Home-made Lathe , 534*.
Drilling Spindle, 233*, 506 *.
Forge Work, 172*.
Home-made Motor Cycles, 58, 222*, 496 *.
Foundations, M.E. Gas Engine, 521 .
Drills, 242 , 282*.
Horizontal, Model, Steam Engines, 25. , 66* ,
Foundry Work, Interesting, 605.
Motor,Experience,610.
Driver's,Wheel,
Driving
, 59 ,337 , 471 ,
Increasing Weight of, 387*
82" , 121*, 182*, 186 2
Four-Coupled Model Locomotives, 332 *.
Drummond's Lathe Works, 118*.
491*, 493 *, $ 10 * 546*, 547 , 577* .
Four-cylinder Locomotives, 131* , 489, 562º.
Machines, 53.
Small
Horse-power required for
Four-cylinder, Model,Steam Engine, 396 *.
Dry Cell, 431 .
Hot Air Engine Difficulty, 548, 594.
Four-cylinder Petrol Motor, 547.
,
House Wiring, Woodcasing for, 226 *.
, Transmis
Dynamome
sion, 449%
Dynamos -ter
and Distortion Funnels, Model Steamer, 284
Armature
Reaction
How Electric Cables are made, 63*, 86 * .
Furnace, Brass, Simple , 173 .
How it Works — III., An Electric Motor, 16",
67* , 209 * ; Commutator Furnace, Electric, New use of, 247.
Field
,
of
con Furnace, Small, 76 *.
99 * ;; Compound-wound,
Making,
27* , 55*, 78, 104* , 128 , 156* ; An
nection, 36
Kapp Type,560 *;' Man
Alternating Current Transformer, 296
chester Type 305 , 385 , 455,459 * ; Furnace, Small, for Brazing, 26*.
321* , 341* , 366 * , 399 , 413 *, 442 *
Overtype, 82 , 263*, 491",' 560 ;' Power Fuse, Electric Lighting, 378 *.
Human Body, Electric discharge to, 540*.
required for Driving, 5 ; Series- wound,
Iron,146,
Connections, 36* ; Simples,265*Shunt GALVANISING
GNITION M.E. Gas Engine, 294* , 425 *
Gas Engine, 474*.
Gas Bag, M.E.
wound
Connections
, 37*Magnets,
; Undertype,
IGN Increasing
Weight of Lathe Driving
433* ; Winding
Field
195 ; Gas Engine Industry, 164.
Wheel, 387*
77.
,
Large
Installation
Engine,
265
*
Gas
1750
;
30-watt , 432 * ; 100 -watt,
Otto- Cycle, t-h.p. M.E. Design Indicator, Electric Bell, How to make, 279*.
Engine,
Gas
watt, 457* ; 500-watt, 560 *.
(Coloured Plate) ---Bearings, 103* ; Bed Induction Coils for X -ray and other purposes
plate, 60 *.; Burner, 150 * , 425 * ; Cams,
I, Batteries, 468* ; II, Specification for
EARLY Model, L.B. & S.C.R. Locomotive,
;
Spark Coils, 512* ; III , Îhe Core, 568
149 *, 200 *' Chimney, 150 * ; Connecting
Rod , 102 * ; Connections, 521 ; Cylinder,
IW , Winding the Primary and Finishing
Eastern of France Locomotives, 489, 562 .
6* ; Electric Ignition , 294 * ; Flywheel,
the Core, 607 *.
Editor's 216,
143,, 360,
24, 48,
120, 336
96, 312,
168,
151* ; Foundations, 521 ;Gas-bag, 474 * ; Inexpensive Drilling Machine, 3*.
264,72,288,
192, Page,240,
General Arrangement, 475* ; Governors, Instructional Model Q.F. Gun , with Auto
384, 408 , 432, 456, 480 , 504, 528, 552,
matic Sights , 444
102", 149 * ; Lubrication, 103*; Patterns,
576, 600,
624 . of Model
494 538 , 568 ; Piston, 103*, 202* Insulating Electrodes of X -ray tubes, 228*.
Economy,
Record
Steam Engine,
Kun'as
Oil Engine , 584* , Side Shaft, Interesting Feat on the St. Lawrence, 43*.
248* ; Valve Gear, 59 *, 149*, 200 * , 248*, Interesting Model Steam Plant, 4719
443, 594
Eigbt-Coupled Locomotive, 203.*
Core-boxes, 531 *, 538 *:
Correspondence, ModelYachting, 44 *, 91 , 354*,
498, 522* , 595
Corridor
313 *. in LoCost
Oil andModel
of Coach,
Fuel,Railway,
Comparative,
comotives , 495, 520 .
Cost of Power , Relative, 198.
Couplings, Model Automatic Railway, 451 ",
467
Cradle for carrying Model Yachts, 33*:
Crank Chamber , Machining in Lathe, 58*.
Crank
Disc, Gas
346*.Engine, Built -up , 544 ".
Crank,-shaft,
Crank , Locomotive, 346 ".
Crossing Gates, Model Railway, 136*.
Cruiser, Model First-class , 505*.
Cruiser's Speed Test, 466.
New , 443,
Cunarders,
350 467,
Magnetic,
Curves,
, 374 470.
", 391, 421*.
Cut-in and Cut-out, Automatic, 161 *, 327* .
Cut-out Automatic , 188*.
Cutting a Glass Cylinder, 195.
Cutting Tools, Lathe, 281 , 305 *, 580*.
Petrol, Motors, 58 *, 222*, 496
Cycle,
*.
Cylinder
* 437'6*.
, 388*
Gas, 411
Cylinder Boring,
M.E.
Engine,
Casting,364

i
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Interesting Small Scale Model Locomotives, Locomotives - contluued.
187*.
Railway, 489, 562* ; Eight-coupled, 203*
Fire -boxes, 345 ; Four-cylinder , 131
Invention of the Steamboat, 466 .
Iron , Hardening, 246.
489, 562* ; G.C.R., 132*, 418; G.E.R., 490 *:
German , 131* ; G.N.R., 345, 564; G.S. &
Iron, Turning, 436.
Italy, Motor Services in , 440.
W.R. of Ireland, 131, 203* ; G.W.R.,
63 , 345 , 489* ; High Pressure Experiments, 160 ; Japanese Imperial Rail.
JAPANESE Imperial Railway Locomotives,
way, 203* ; L.B.S.C.R. 39 * ; L.N.W.R.
Japanese Navy, The, 537.
275,276 *, 345, 564; L.Y.R.,62* ; Mexican,
j . Bee's Difficulties, 143, 240, 281 , 264, 303* ,
Petroleum Fuel in, 495, 520* ; Midland
Railway , 418* ; Narrow Gauge, 345 *
308.
Jointing Cables, 179*, 225 *
N.E.R.,489, 562*; Pennsylvania R.R.204
Joy's Valve Gear Model, 208 *.
276 ; Portuguese State Railway, 276 * ;
Six -coupled , 131 , 203 ; Tank, 62 , 276* ,
1 unior Institution of Engineers, 91 , 222, 251 .
345*, 489* 562* ; Tests , American, 276 ;
Thermal Storage,62* .
KAP? Type Dynamo, 500 -watt, 560 *.
Locomotives, Electric - Metropolitan Rail.
Keyways, Cutting Small, 458*.
way, 81 ; Paris and Orleans Railway,
Kite Flying, High, 390 .
81 ; N.E.R., 224.
Kaurling. 339.
Locomotives, Model - American, 73* ; Atlantic,
73*, 187 * ; Automatic Brake for, 171 * ;
LABORATORY, Canadian Reader's, 115*.
Brake Test, 443 ; Caledonian Railway,
Lacquering, 338, 506.
Lagging Model Steam Engine Cylinders, 50.
187 *, 332* ; Cardboard, 41* , 332 * ;
Clockwork, 583* ; “ Experiment, " 187*;
Lamination Stamping Machine, 458*.
Lampblack Manufacture, 353.
Four-coupled , 332*; G.C.R. 187*; G.N.R.,
226* ; G. & S.W.R., 23* ; Historic, 127,
Lamp, Brazing, 26*.
228 * ; L.B.S.C.R., 2 26 *, 228*; L.N.W.R.,
Lamp, Electric, Dark -room , 404 *.
187* ; L.S.W.R., 41*; Midland Railway ,
Lamps, Incandescent Electric, 273*.
Lamp Test, Electric, 479 *.
440 * 443 * ; MODEL ENGINEER , 256* ;
« Precursor," 187 * ; Record of Economy,
Lancashire, Model, Boiler, 588*.
443 ; S.E. & C.R., 226* ; Sıx -coupled,
Lapping and Polishing, Metal, 531, 578* .
Lapping Cylinder Liners in the Lathe, 116.
23 , 187*, 583 *; Tank, 256* ; * -scale
Express, 169 , 307.
Lapping Machine, Cable, 87*.
LargestVessels ever Built, 326.
Locomotives, Model Electric, 564*.
Latest in Engineering, The - 54, 77 , 127, Long Motor Runs, 511.
Long Tow , 38 .
198 , 223, 246 , 266 , 344, 416, 443, 464 , Lorries,
Motor, G.C.R., 439.
488, 510, 559* , 581 , 605 * .
Lathes - Alignment Gauge, 531* , 554*; Angle Loss of a well-known Tug, 256.
plates, 51 , 292*, 316 * ; Boring Carriages, L.S.W.R. Model Locomotives, 41 *.
91 , 412* ; Canadian Reader's , 114* ; L.S.W.R. New Steamer, 348.
Change Wheels, 524* ; Chucks, 27 *, 314* , L.S.W.R. Steamer , 348.
555*,610*; Cutting Tools,282* , 305 ,580*; Lubricating Device for Lathe, 4*.
Drummond's Works, 118* ; Face-plates, Lubrication, M.E. Gas Engine, 103* .
314* ; Facing Appliance, 411 * ; Grinding Lubricating Motor Bicycles, 464 , 545 .
in , 531 , 578 *; *H.M.S . Conway's, 51* ; L.Y.R. Locomotive, 62*.
Home-made, 534* ; Increasing Weight of
Driving Wheel, 387 *; Lapping in , 116,
.
Machinery MACHINE Shop, H.M.S.Compay,
$31,578 Lubricating
Chamber 52*
in the
Crank Chamber in , 58* ; Milling Spindles,
233* , 386 * ; Models Made without, 289 ;
Lathe, 58 *.
Overhead Gear, 233* ; Parting-off in , 236 ; i Magnalium , 86.
Polishing in, 531 , 578 *; Screw -cutting, Magnetic Curves, 350 , 374 *, 391 , 421 *.
485 *, 507*, 524 , 532 , 556*, 580 *, 603"; Magnet for Holding Work, 578 *.
Shaper, Hand, Attached, 530 * Slide Magnets, Permanent, Permanence of, 500 , 571 .
Rest, 602 *; Steadys, 303 ; Testing and Mainspring Winder , 280 *.
Adjusting, '268*,, 460* ; Tool Holders, Manchester Type Dynamos, 305 *, 385*, 455 *,
457 * .
315 , 580 ; Turning Fly -wheel in Small,
244 , 269 * ; Vee Blocks, 314 * ; Vertical Marine Electro Motor, 216*.
Engineering Notes, 37, 197*, 184,
Marine
67.
Slide, 482 ; Washers, Making,
255 , 326 , 390, 466, 537, 591.
Launch, Electric, Marine, 537.
Model, Steam Engine, 49*, 98 *,
Marine,
134
*,
*,
98*,
49
Engines,
Launch , Model
134 *, 241* , 302*, 396 , 529 *, 558 , 617e.
241 , 302*, 396 , 592
Launch, Model, Boilers, 49 *, 98 , 302 *, 529*, Measuring Instruments , Electrical, 23..
Measurement, Electrical, Minute, 77.
558
Launch, Model Steam , FastSea -going, 592*. M.E. Design, th.-p: Otto Cycle Gas Engine
Launch , Mctor, Paraffin, 606 *.
Presentation plate, 6 * , 58 , 102* , 149*,
200 *, 248*, 294 *, 425 *, 474*, 521.
L.B. & S.C.R. Electrification, 155.
M.E. Election Competition , 71, 95.
L.B. & S.C.R. Locomotive, 39.
L.B. & S.C.R. Model Locomotives, 226*, Mal-de-mer , Apparatus for Preventing, 519.
Merchant Marine, World's, 390.
228 .
Mercury Break , 355 '.
L.B. & S.C.R. Motors, 81.
Metals, Chemical Treatment of, 243.
Leeds Model Yacht Club, 498.
Metals, Turning, 195:
Lighthouse, New , 127,
Metropolitan Gas Co.'s Works, Visit of
Liners, Atlantic, 38, 326 .
S.M.E., 452.
L.N.W.R. Bridge, 352.
Metropolitan Railway, Electric Locomo
L.N.W.R. Erecting Shop, 277*.
tives, 81 .
L.N.W.R., Heavier Rails on , 75.
L.N.W.R. Locomotives, 275, 276*, 345 , 564 . Metropolitan Railway, Electric Trains, 440 .
Mexican Locomotives, Petroleum , Fuel in ,
L.N.W.R. Model Locomotives, 1877
495, 520*.
Load, An Exceptional, 581.
Micrometer Depth Gauge, 436".
Locking Mechanism , Model Railway Crossing Midland
Railway Locomotives, 418 * .
Gate, 136
Midland Railway Model Locomotives, 440*,
Locking Nnts and Washers, 272 * .
443*
Locomotive Electro-motor, 81.
Locomotive Notes, 62 *, 131*, 203*, 275 *, Millboard Pattern Making, 122*.
Milling Spindles, 233*, 386 *.
345 , 418 , 489 , 562 * .
Locomotives - Argentina, 418 ; Articulated, Milling Tools, 386 * .
276* ; Atlantic,39*, 131* , 132* , 204 *, 562*; | Miniature Electric Chandelier, 427*.
Bro
Gauge, 345* : Caledonian Rail Miniature Engines, Three, 19* .
way, 275, 419 ; Cole System , 204 *; Com- | Miniature “ G.W." Railway, 160 °.
pound , 131*, 132 *,204*, 418 *, 489, 562 *;! Miniature Model Steam Engine, 19* , 89* .
Consolidation type, 203 ;
De- Miniature Railway, Well-equipped ,
capod " , 490* ; Eastern of France Miniature Wimshurst Machine , 271*487.

Minimum Curve. Model Railway, To determine,
236.
Minute Electrical Measurement, 77.
Mirrors for Half Models, 19, 427.
Mirrors, Re-silvering, 427 .
MODEL ENGINEER Locomotive, 256*.
Modelling Railway Tunnels, 109.
Model-making for Beginners, 369 *.
Models made without a Lathe, 289* .
Model Yachting Correspondence, 44 , 91,
354, 498 , 522* , 595 * .
Mono -rail Experiments, 54.
Motor Bicycles, Construction and Repairing,
185 *, 272 *, 319*, 403", 464 *, 544,612*
Motor Boats, Model, 42 * , 476 .
Motor Cabs, 548, 610.
Motor Car, Model, 509.
Motor Car Parts, 499.
Motor Car, Railroad, 559*.
Motor Car, Six-cylinder Napier, 538.
Motor Car Success , 208.
Motor Cycles, 58, 222* , 496*.
Motor Notes, 14 , 81 , 154, 224, 299 , 367",
439, 511, 609.
Motor Omnibuses, 225 , 609.
Motors, Electro - Fan, 4196 : How it Works,
16* , 27 , 55* , 78, 104 , 128 , 156* ;
Locomotive, 81 ; Marine, 216* ; Running
Small, 285 * ; Torque in , 230 *, 250*.
Motors, Model Petrol,396 , 476 , 509*
Motors, Petrol - Cycle, 58" , 185 *, 222 *,
272 *, 319 * , 403 *, 464 *, 496 * ;4 -cylinder,
547 ; Locomotive, 81 ; Six -cylinder Tri
car, 331* ; Skate, 30 *, 247 ; Sliding
Boat, 326 ; T.B.D., 326.
Motors, Water - 5 hp. , 40 * ; Large, 436 ;
Pelton Wheel, 40 *, 433 ; Pepper Mill,
Model, 428 * ; Small, 355 * .
Motor Traction for Oxford , 155.
Motor Vehicles, Novelty in , 299.
Motor Yawl, 537.
Municipal Electro Clocks, 560.
Musical Instrument, Novel Electrical, 18*.
NARROW
Locomotive,
Gauge
345 for- Model
Challenge
National
Trophy
Yacht Clubs, Proposed, 354.
Naval, Model, Guns, 500*, 510 *.
in , 41 .
Navy, Royal, Electricians
N.E.R.
Electric Locomotives, 224.
N.E.R. Locomotives, 489, 562*.
New Catalogues and Lists, 47, 71, 95, 118 ,
167, 263, 287, 311, 383,431, 455, 479 *, 531 ,
575, 599, 623
News of the Trade, The, 23 , 71 , 95*, 118* ,
167*, 263, 287*, 335 , 431 *, 455*, 503* ,
575, 599
* , 623*hy to , 223.
Wireless
North527*
Telegrap
Pole,531*,
Notable Models at South Kensington Museum ,
586*.
Notes on Electric Railway Engineering, 161 .
Notes on Model Steam Engines - Boiler Design ,
416 ; Power Requirements, 5, 53*, 196* .
Novel Electrical Musical Instrument, 18* .
Novices, Valve Model for, 8*.
Nozzle, Water Motor, 40 %.
Nuts, Adjusting, 319*.
OIL Engine, M.E. Gas Engine, to run as,
584 *.
Oil Engines, Small-power, 263 *.
Old English Ships, Models of, 43
Omnibuses; Motor, 367*. 439.
Omnibuses, Electric, 440 .
Omnibuses, Motor, and the Fog , 14 .
Oscillations and Waves, ElectricExperiments
on , 174 *, $40 * .
Oscillating, Model, Steam Engines, 67*, 89*,
608 * .
“ Osmi " Electric Lamp, 2738.
Oval Turning, Chuck for, 610*.
Overhead Gear for Lathe, 233 *.
Overtype Dynamos, 82 *, 263 *, 491 * , 560* .
PADDLE
217 *. Boat, Model, Electrically -driven ,
Paddle Steamers, 416, 537.
Paper, Aluminium , 544.
Paper -making Machine, Model, 124*.
Paraffin Motor Launch , 606 * .
Paris and Orleans Railway, Electric Loco
motives, 81 .
Parting off in Lathe, 236 .
Partnership. Dissolution of, 140.
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Patent Office Humour , 465.
Patents, A Year's, 558.
Pattern making, Millboard, 122*,
Patterns, M.E. Otto Cycle Gas Engine, 494*,
338°, 568.
Wheel, Making, 3*.
Pattern,Water
Pelton
Wheels, 40, 433 *.
Pen -holder, Harmonograph , 153*.
Pennsylvania R.R. Electrification , 155 .
Pennsylvania R.R. Locomotives, 204 , 276.
Pepper Mill, Model, 428 .
Permanence of “ Permanent " Magnets, soo,
$ 71.
Permanent Way , Model, 226*.
Petrol-driven , Model, Boats, 476.
Petrol-driven T.B.D., 510 .
Petrol Engines, 542*, 588.
Petroleum Fuel in Mexican Locomotives,
495 , 520*.
Petrol Motor Skate, 30 *, 247* .
Petrol Motor Sliding Boat, 326 .
Petrol Motors , Model, 396*, 476, 509* .
Petrol Tramcar, 299 .
Photographs, Telegraphing, 43,
609.
Photographic Exhibitions, 127,
Pipe Connections, M.E. Gas Engine, 521 *.
Pipe Wrenches, 148 *, 554.
Piston Details, Motor Bicycles, 545*
Piston,M.E. Gas Engine, 103*, 202*.
Piston Rings, Motor Bicycle, 612*.
Planing and Shaping, 530".
Platelaying, Model Railway, go*.
Pocket Tool Kit, 503:
Points, Model Railway Electrically Controlled ,
590
Polishing, Metal, 531, 578,
Railway
State Cost,
Portuguese
Power,
Relative
198. Locomotives, 276* .
Power Required to Drive Small Dynamos ,5.
Power Requirements of Model Steam Engines,
5,53 , 196 * .
Practical Letters from our Readers , 18*, 41 *,
67°, 90 °, 114 *, 137 , 163*, 188*, 209
235 259 , 284 *, 308, 330 *, 355*, 379* ,
405 *, 427* 451*, 476, 499 *, 523 *, 548,
, 616.Locomotive, 187*.
571 , 594"Model
Precursor
Prize Model Steam Engines, 546*.
Propeller, Fitting to Model Steamer, 380 *.
Pulley, Securing to Shaft, 320 *.
Pumping, Model, Windmill, 369.
Pumping, Suction Gas-producer for, 464.
Pump, Model Centrifugal, 409
Pumps, Model Double-acting Steam , 481 * .

QUADRI
:.34444 *, 68 , 92 *,
CYCLEReplies.
Queries
and Replies, 19*,
116., 140 ", 165, 189 , 212*, 237 *, 260 *
285, 333, 356, 381, 406, 429 * 453*,
477*, 501 , 525*, 548*, 572 *, 596,617 *

RACING , Model, Yachts,44 * ,252*.
Radium Bromide Explosion, 332.
Railway Carriage, Rapid , Building, 607.
Railway Cars, Motor, 14 *.
Railway Couplings, Model, Automatic, 451 *,
467*.
Railway Crossing, Electric Bell, 308, 380 *.
Railway Engineering, Electric, Some Notes on ,
161.
Railways, Model - Corridor Coach , 313 * ;
CrossingPoints,
Electrically con
trolled Gate, 136
590 * ; G.W.R.
for Table,
160 ° ; Permanent Way, 226 * ; Plate
laying, 80 * ; Minimum Curve, To De
termine, 336 ; Small Scale, 187*, 616*.
Railway Motor Cars, 369.
Miniatur
Railway,
e, Well-equipped,487.
Railway Station
349.
, Model,
Railway Transport, Extraordinary, 54.
Railway Tunnels, Modelling, 109 *
Raising a Sunken Dredger, 43 *
Raising a Sunken Steamer, 413.
keamer, 503
Record of Model Steam Engine Economy, 443,
594
Record Steel Ingot Cast, 198.
Relative Cost of Power, 198.
Relics of a.s. Chatham , 571
Removing Broken Drill, 330* .
Repairing and Construction of Motor Cycles,
185*, 272 , 391, 403*, 464*, 544 *, 612*
Repairs, Model Šteamer , 380* .

Reversing Oscillating Engines, Steam Cock
for, 67 * .
Reversing Switch , Electrical, 380 *.
Revolution in Model Marine Practice, 396 * .
Road Vehicles, Simple v. Compound Engines,
81 .
Roller Boat, 559.
Rolling Stock , Model, 349*.
Rope Pipe Wrench of, 148* .
Roundhouse, Large, 246.
Royal Navy, Electricians in , 41 .
Rubber Exhibition , First, 439.
Rubber and Iron , Cementing, 185.
Rudder, Cunarder's, Weight of, 155.
Running Small Electric Motor, 285 *.
Rust Joint Cernents, 290 .
SAFETY Valve, Model Dead-weight, 623*:
Sailing, Model, Yachts, 9*, 32 *, 44* . 91 .
137, 209* , 252*, 323*, 344* , 514*, 522 *
Sailing Ships, Old English, Models of, 43.
Sail plans,Model Yacht, 9* , 32 *, 252 * , 516* .
Saltford Tunnel, G.W.R., 109 *.
Saturated Steam , Table of Volumes, 416.
Saw Blades, Old , Uses for, 602 .
Saw , Pocket, 503" .
Schoolboy's Model Work, 405 *, 616 *,
School Ship Conway's New Workshops, 51 * .
Screw -cutting, 484", 507*, 524 ", 532*, 556*,
580 * , 603*.
Screw -cutting, Change Wheels for, 524*.
Screwdrivers, 146* , 503*.
Scribing Blocks, 50 *, 219 * .
Sea -going Model Yachts, 9*, 32*, 91 , 137,
252
Searchlights, Powerful, 180.
C.R. Model
S.E. & Model
ves., 226* .
SteamerLocomoti
Sefton
Club, 486
Separating Waste Battery Solutions, 236.
Series Parallel Switch , 139 *.
Series -wound Dynamo Connections, 36*.
Serving Machines, Cable -making, 88*.
Set Square, Adjustable , 95 *.
Setting-out Tables, 218 .
Shade, Electric Lamp, 273*.
Shaft Bearings, Large, Tests of, 344 .
Shaper, Hand , 530*,
Shears for Cutting Tin, 339*.
Shipbuilding Notes, 37, 107 , 184, 255.
Shipbuilding, World's, 223.
Ships, Models of Old English, 43.
Ships , World's Largest, 344.
Shocking Coils, 353*, 553* , 582*.
Shunt-wound Dynamo Connections, 37*.
Signals, Model Railway, 349*.
Side Shaft, M.E. Gas Engine, 248*.
Signal, Model Railway, Frame, 361*.
Signalling Apparatus, Improved , 267.
Signalling, Automatic, G.N. & City Electric
Railway , 300.
Silveri Mirrors, 19, 427.
Simplexng Dynamo,
265".
Simplon Tunnel, 186.
Six -coupled Locomctives, 131, 203.
Six -coupled Model Locomotives, 23*, 187*.
Six -Cylinder Automobiles , 225.
Six -cylinder Tri-car, 331*.
Skate, Motor, 30 *, 247*.
Sledge Shocking Coil, 582* .
Sleigh, Model Motor, 30 *.
Sliding Boat, Motor, 326 .
Sliding Doors on District Railway, 154.
Smart Engineering Feat, Sequel to, 38.
Society of Model Engincers , The, 18, 43, 68,
91 , 101, 124*, 137, 164, 188, 211, 235,
259 , 284, 307, 332, 355 , 379, 404, 428,
477,for498,
523, 547,
, 615.
Locomotiv
490.
es , 594
Water
Soft 452,
Solder, Aluminium Bronze , 99.
Solder, Chemical, for Small Metal Articles, 194.
Soldering Bit, 225*.
Soldering Fluxes , 100.
Soldering. Wrinkle, 242.
Solution for Testing Water Hardness, 90 .
South Pole Expedition, 154.
Spark Coils, 424*, 469 *, 512 *.
Spark Coil Condenser, Construction, 179*.
Spark Coil Efficiency, 451..
Speed Controlling of Electric Motors, 128*.
Speeds of Telegraph Systerns, 127.
Speed Test of British Cruisers, 466.
Spiral, Vibrating, 497*.
Spring Bows,206**
Spring Winders, 280*, 340*.
Square, Centre, 195

Stamping, Lamination, Machine, 458*.
St. Anne's Park Tunnel, G.W.R. , 109 *.
Station, Model Railway, 349*.
Steadys for Lathe Work, 303*.
Steam Cock for Reversing Oscillating Engine,
67*.
Steam -driven Model Centrifugal Pump , 409 *.
Steam Engine Governor , Thompson's, 198 *.
Steam Engines, Model - Beam , 134", 180 *,
289 * ; Compound, 1 *, 259 * ; Economy,
594 ; Ejector Condensers for, 164*, 236 * ;
Four-cylinder, 396 * ; High Speed , 182*
328 519 * ; Horizontal, 25*, 66* , 82*
121
182 *, 186*, 259*, 337*, 471 "
491 493 *, 510*, 546 * , 547 *, 577*
Lagging Cylinders, 50 ; Locomot
see Locomotives ; Marine , 49 *, ive
98*,
134*, 241 *, 302 *, 396 *, 529" , 558
, 5,
614* ; Miniature, 19 * , 89 * ; Notes on
53 *, 196* , 416 : Oscillating, 67* , 89*
608* ; Power Requirements,5, 53* , 196* ;
Pumping, 481* ; Record of Economy,
443, 594 ; Safety Valve, 633* , Testing,
Suggestions for, 393 * , 446* ; Tests,
2 ; Traction , 493* Two.cylinder, 491 *
Undertype, 1 *, 66* , 182* ; Valve, 8 *
Vertical, 49 *, 98 * , 134 * , 241 , 278* ,
302*, 328 *, 330* , 409 *, 491*.
Steamers — Australian , 256 Bellerophon, 108 ;
Cargo , 38, 108 ; Carlisle, 390 ; Clan Line,
38 , 390 ; Cunarders, 443 , 467, 470 ; Ex
plosion , 184 : Hall Line, 38 : Invention of ,
466 ; Largest River, 488 ; Liners, New,
38, 326 ; L.S.W.R., 348 ; Paddle , 416 .
537 ; Raising a Dredger, 43* ; Relics of
Cha kami, 571 * : R.M.S. Lusitania , 591 ;
Temporley, Transporter on, 107* ; World's
Largest, 344:
Steamers, Model - Atlantic Liner, 83*. 110*,
260* ; Design, 235 ; Electrically -driven ,
217 " Explosion , 558 ; Fittings, 83*,
110 * ; Four-cylinder Engines for, 396 ;
Funnels, 284 ; General, 134*, 260
558* ; Paddle, 217 * ; Repairs, 380 * ; Sea
going Launch, 592 * ; Sefton Club , 486 ;
Steering Gear, 138 ; T.B.Di's - see Battle.
ships; Turbine, 145* ; Victoria Club, 15.
Steam Motor Omnibuse
s, 439 .
Steamers, Turbine, 184, 223, 326, 510, 591.
Steam Motors - Omnibuses, 439 ; Railway
Cars, 14* ; Small Power , 287 *.
Steam Motor Coaches, Great Indian Peninsu
lar Railway , 300 .
Steam Turbines for Marine Work , 326.
Steering Gear, Model Steamer, 138*.
Steam Plants, Model, 186, 278 , 471 *.
St. Lawrence , Interesting Feat on, 43*.
Storage Cell, Convenient, 243*.
Stranding Machine, Cable, 65 , 88
Stranding of the Plymothian, 591 . *.
Strange Electrical Effect, 452, 499, 524, 595.
Submarine, Model, 91 *.
Submarine Telegraphy, 343.
Suction Gas-producer for Pumping, 464.
Sunken Dredger, Raising, 43*.
Superheater, Model Boiler, 471 *, 590* .
Surface Plate Block , 242".
Surface Tables, 218 *, 242*.
Switchboards, 274 *, 468 , 491 , 562*.
Switch, Reversing, Electrical, 380 *.
Switch, Series Parallel, Design for, 139*.
Switches , Electric Lighting, 177 *, 273*, 327*.
TABLES,
Surfaceout,218
Tables, Setting
, 218 , *.242*.
Tank Locomotives, 62*, 276 ", 345 *, 489 ,
564*.
Tank, Model, Locomotives, 256*.
Tank , Water, M.E. Gas Engine, 475 * , 521 .
Tap Wrench, 599.
Telegraphing Photographs, 43;
Telegraph Systems, Speeds of, 127.
Telegraphy , Submarine, 343.
Telescopic Gauge, 602.
Temporley Transporter on a Steamer, 107 * .
Terminal Board , 267 *.
Tesla Transformer, Small, 449*.
Testing and Adjusting the Lathe, 268 ", 460 * .
Test Lamp, Pocket, 479*.
Testing Machine, 300 - ton, 199.
Testing Model Engines, Suggestions for, 393 *,
446 *.
Tests, Locomotive, American , 276.
Tests, Model Steam Engine, 2*.
Tests of Large Shaft Bearings, 344.
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Thermal Storage Locomotives, 62*.
Thompson's Governor, 198* .
Three- filament Electric Lamps, 273 * .
-scale Express, Model, Locomotives, 1699, 307.
Tin-lead Alloys, 405.
Tinning Iron, 436 .
Tinning Metals, 195 .
Tin, Shears for Cutting, 339*
Tongs, 76 *, 174*, 194*, 435 *.
Tools --Anvil, 243 * , Brazing Lamp,141260*.
Boring Bars, 4*, 290*, 364 *, 388*,
437*
411 " Square,
, 412 *
437* ; Boring
Calipers,Bits,
435*362
, *,Centre
195 * ; Chasers, 315 * Chisel, 503
Chucks,
*, 314 , 555*36,; Compasses,206*
Drilling 27Machines,
147 ; Drilling
Spindles, 233 * , 506* ; Drills, 242* , 282 * ;
Emery Grinders, 100* 331*; Filing Device,
435
Gauges,
147*,
290 Holder,
*, 387 *, 554
436 *,
554** ,; 602*
; Hack
-Saw
Grip, 527* ; Holder , 315* ;Jig,
Handle
Spring Winding, 340* ; Milling, 386*,
560* ; Pin Vice, 599* ; Pipe Wrenches,
148* , 554* ; Pocket Kit, 503* ; Reamer,
503 * ; Saw , 503* ; Screwdrivers, 146 *,
503* ; Scribing Blocks, 50 * ; 219* ; Set
Square, Adjustable, 95 * , Shaper, Hand,
530* ; Shears, 339* ; Soldering Bit, 225 ;
Surface Tables, 218* , 242 * ; Tap Wrench,
599 * ; Tongs , 76 *, 194*, 174 *, 435 * ?
Tube Expanders, 99* , 315 * ; Turning,
281*, 304* ; Vices, 300*, 339 *, 372*,
599 ; Wire Gauge, 387*,
198, 326,
Destroyers, Model,
Boat Destroyers,
Torpedo
Torpedo Boat
97 510.
*, 396*.
Torpedo Boat, Motor, 326.
Torque in an Électric Motor, 230 , 250 *.
Towing of the Olympian , 537.
Traction , Model, Steam Engines, 493".
Traction Notes, 14*, 81, 154, 224, 299 *, 367* ,
439.
Tramcars, Model Electric, 193 *.
, 163.
NewNew
Act,for
Marks
Trade
Zealand, 299*.
Motor,
Tramcars,
Tramways, Electric, Parcels Traffic, 14 .
Tramway Subway, London, 155.
Transformer, Alternating Current, 296 * , 321 * ,
341 *, 366 ", 399*, 413 *, 442 *.
Transformer, Tesla , Small, 449*.
Transmission Dynamometer, 449 *.
Transporter Bridge, New , 464 .
.
Large, 419
Transformer,Railway,
Transport,
Extraordinary,
54.
Tri- car, Motor, 331 ".
Tube Expanders, 99 , 315 *.
Tubular Chime Clock , 42.
Tunnels, Railway, Modelling, 109 * .
Tunnel, Simplon, 186.
Turbine, Model, Steamer, 145* .

INDEX

Turbine Steamers, 184, 223, 326, 510 , 591.
Turbines, Steam , for Marine Work, 326.
Turbo Generator for Charging Accumulators,
433 * 281 *, 304*.
Turning,
Twin -elliptic Harmonograph, 152*.
Two- cylinder, Model, Steam Engine, 491 ".
Type Metal Chucks, 314".

Wimshurst Machine , Miniature, 271*.
Wimshurst Machine, Generation of X -Rays by
227 *
Winder, Mainspring, 280*.
Winder Coil, 1949.
Winding Engine, Diagram , 54*.
Winding Field Magnets, 195.
Winding, Induction Coil, 607.
Winding, Spark Coil, 512 *.
UNDERGROUND
Wireless Telegraphy, Windmili, Model Pumping, 369*:
371 .
Windmill and Weather Vanes , 370*, 487*.
Undertype Dynamos, 433 *.
Undertype, Model Steam Engines, 1 *, 66" , Wire, Jointing, 179 ..
Wireless Telegraphy, Underground, 371.
Union Pacific Railroad Motor Car, 559" .
Wiring, Gas Engine Ignition, 296 *
Unique Passenger Elevator, sio .
Wireless Telegraphy tothe North Pole, 223.
Wire Metal, 108.
VALVE Gear, M.E. Gas Engine, 59*, 149*, Wiring for Accumulator Charging, 562 *.
Wiring, Wood -casing for, 226 *.
*, 248
, 522.
Valve200
Gear,
Model
Joy's, 208 *.
Wooden Flywheel, 267.
Works, Lathe, Drummond Bros., Ltd., 118 *
Valve Gear of Marine Engines, 255.
Valve Model for Novices , 8 * .
Workshop Devices, Some Useful, 75 *, 122 *,
Valve, Simple Ball, 403*.
172 *, 218 , 268*, 314*, 362*, 410 *, 482 **
578
Vane, Weather, 370, 487 *.
Vaporiser, M.É. Gas Engine, 584* .
Workshop Difficulties, Amateur's, 308.
Vee Blocks, 314 *.
Workshop Notes and Notions, 3 *, 26*, 50 *
Ventilators, Model Ship Casting, 112*
99 *, 146*, 194 *, 242*, 290*, 338 *, 386 ,
435 *, 458*, 506*, 554 , 602* .
Vertical,Model,Steam Engines 49, 98 , 134",
241 , 278*,302 *, 328*, 330 *, 409 * , 491* Workshop Problem Competition - 96, 100 ,
Vertical Slide for Lathe, 482*.
122, 148, 171, 219*, 240, 244*, 209
291 *, 316 *, 340 , 363 , 388 , 411
Vibrating Spiral, 497 * .
".
551
372*,
437*, 456, 461 , 484*, 507 *, 532 *, 555
Vice Bench , Amateur's , 300,
580 *, 603*
Vice Users, Hint for, 554.
Workshops, Canadian Reader's, 114*.
372 *, 599 *.
339*,
,
300
Vices,
Victoria Model Steamboat Club, 15, 434.
Workshops, New , H.M.S. Conway, 51 *.
Voltmeter, 375 *.
Works, L.N.W.R., 277*.
Von Borries, The late Professor, 582.
World's Fair Model Locomotives, 127.
World's Largest Ships, 344.
World's Merchant Marine, 390.
Goods,
Model
349*: 405*,
WAGON,
World's Shipbuilding, 223.
Wagons,
Goods,
Russian,
443. 467*.
Washers, Small, Making, 67.
X -RAX and other purposes ,Induction Coils ,
Waste Battery Solutions, Separating, 236.
Water Consumption ofSmall Engines, 417 .
X -Rays,Generation of, by Wimshurst Machine,
Watch Case, Electrically Lighted, 557 *.
227*.
Watchmaker's Ingenuity, 164, 211 .
Watch , Non-magnetic,167 *.
Water Hardness, Solution for Testing , go .
YACHTING, Model, Correspondence, 44 *,
91, 354 , 498 , 522*, 595* .
Water Motors, 40 *, 355* , 428*, 433*, 436.
Water Tank, M.E. Gas Engine, 475 *, 521 .
Yachts, Model Sailing - Alexandra Club, 354
278 ; Bosham Regatta Winner , 44 *
Water - tube Boiler, Oil- fired , Failure, 40.
Hulls, 595* ; Cutter Rigged , 615 * ; Leeds
Water - tube, Model, Boiler , 587*.
Club, 498 ; National Challenge. Trophy ,
Water Wheels, 40 *, 428 433*.
354 ; Racing, 44*, 252 * ; Sail Plans,
Webb, Francis William , The late, 613.
9*32*, 252* , 516* ;Sea-going, 9*, 32 *
Welding, Acelylene Gas, 130.
918, 137, 252* ; 10 -Rater, 209 *, 323
Well-equipped Miniature Railway, 487.
596 ; 24- inch , 344 ", 522 * ;. 42-Rater,
Well-made Models, 490 *.
514 * , 596 ; 45 -Rater, 32 * ; 50- inch , 252*
.
3*
-making,
Pattern
Wheel
114- Rater, 9 *.
Wheel Turning, 244* , 269* .
Yawl, Motor, 537 .
White Metal, New , 198.

TO

406.
, Railway,
ACCIDENTS
21, 23,
, Charging,
Accumulators
239,
214 , 358*,
215, 381,
94*,357,
237 *,382
46,
*,
310, 47,
334,69,335,
572*.
,
548
526,
502,
478,
,
454*
406, 430,
Accumulators , 21, 44, 46, 68, 69, 70 , 92 *,
93 , 116 , 214, 237 , 238, 310, 334, 358,
406, 407, 430, 526, 550, 574, 598, 599.
Acetylene Burners, 22.
Acetylene
Air Gap, Generators,
Reduced, 22.
Small Dynamo and
Motor, 383;
, Electric, 263.
Alarm
Alarms,Clock
Burglar, Electric, 93.
Alcohol, Vegetable, 237.

QUERIES

AND

Altering Field Magnets, 238*.
Alternating Currents and Generation of Heat
in Iron Cores, 166 .
Alternating, Transforming, to Continuous
Current, 309.
Aluminium , Solder and Flux for, 596.
Ammeter, Calibrating, 261.
Ammeters, Winding, 357, 502.
Amperage, Reduction of, 69.
Angle Pipe, Cutting Thread on, 453*.
Apprenticeship, 261, 335.
Arc Lamps , 20, 191.
Armatures, 22 , 357, 381 , 429.
Atlantic, Model, Locomotive, 46, 190 .
Automatic Cut-outs, 454, 617.

REPLIES .
Automatic Steering Device, 44 .
Avery Dynamos, 116, 596 .
Avery -Lahmeyer Dynamos, 381, 598, 619.
Axle-boxes, Model Locomotive, 142* .
BATTERIES_Bichromate, 20 *,. 94 , 262,
310, 335 ,.358, 455, 548, 595; Bunsen ,
21 ; Daniell, 287, 335, 406, 455, 549,
597 ; Dry, 237, 430, 477, 598 ; Double
Fluid, 335 ; Lalande, 598,618 ; Le
clanché , 45, 190 , 238 , 453, 477 ; Primary ,
21 , 117, 214, 262 , 381, 453, 548, 618 ;
Secondary, 287, 453 ; Shunt, 261.
Battery Power for Electric Motor, 23, 334 .
Battery Power for Induction Coils, 501.
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Bearn Engine, Electric, Reversing, 237.
Bearings, Gas Engine, Excessive Wear, 165.
Bearings, Dynamo, Fitting, 525.
Bell,Electric,Wiring,
69 , 70*, 142*, 213*, 214* ,
575.
Bell, Testing Set, 358*.
Bichromate Batteries, 20* , 94 , 262 , 310,
Bicycle,Driving Dynamo from , 20.
Blower, Church Organ, Gas Engine for, 477.
Blower, Organ, Electrically -driven, 263 .
Boat, Electric Motor, Battery for, 596.
Boat, Small Sailing, Handling, 308*.
Boats, Model, Speed Curves, 334 .
Boats, Model, Steam, 334 , 357. 479.
Boat, Steering Device, Automatic, 44.
Boilers, Model- Cornish , 239 ; Enamelling, 453
Gas fired, 213 * ; General, 44, 359; Horizon .
tal, 239, 478* , 503 ; Loco type, 21, 407:
502 ; Marine, 44, 68, 238, 574, 617 *:
46, 166, 212, 213*,*310 ,333, 334, 380,
454,Small
573 ", Power
575, 6176,618.
Boilers,
, 94.
Brake Horse - power, 93:
Brake Horse-power of Water Motor, 383.
Brass Lacquering, 262 .
Brazing, 619
Broken Resistance Coil, 69 *.
Burglar Alarms, 93.
Bunsen Battery , 21 .
Burners, Acetylene, 22.
Burning Lead , 501 .
Buzzer , Electric , 239 .
CALEDONIAN,
Model, Locomotives, 22 * ,
117*,
Calibrating Ammeter, 261 .
Capacity, Accumulator, 116, 526.
Capacity of Condenser , 383.
Carburettor, Gas Engine, 501.
Castings, M.E. Gas Engine, 191 .
Canoe, Boiler for, 238.
Change Wheels, Lathe, 213.
Charging Accumulators, 21 , 23, 46, 47, 69 ,
94* , 214, 215 , 237 , 239, 310, 334, 335 ,
357, 358, 381, 382, 406, 430, 454 *,
478, 502 , 526, 548 , 572* , 599.
Charging from Primary Batteries, 381 .
Charging Installation , 454* .
Charging Plants , 23, 191 .
Cinematographs, 477,
Circular Saw , Power
for, 165.
Circular Zinc Leclanché Battery, 477.
Clock, Alarm , Electric, 263.
Clock, Chime, Tubes for, 94.
Clock, Electric Contact for , 311 .
Coil Ignition, Motor Cycle, 479.
Coil Resistance, Broken , 69 *.
Coils, Induction - Condenser, 359, 383 ; Con.
nections,22, 285 ; Experiments,190*, 383 ;
Indicator, 286* ; Mercury Breaks, 19,
381 * : Parts, 142 ; Primary, 287 ; Polarity,
147,, 165
166,
382. Shocking
19,, 116,
286*,
310, 311,, 45,
478 ;46,Spark
140, 141, 189, 333 *, 335, 359, 383, 430 ,
478, 550 ; Tesla , 239 ; Windings, 165,
189, 311 ; Worked from Transformer ,
286.
Commutators, 69*.
Composition of Dry Cells, 430.
Compound, Model, Steam Engines, 47, 239,
503, 617, 618.
Compound-wound Dynamo, 237 , 286.
Cornpressed Air, Working models by, 406.
Corsipression , Oil Engine,Increasing, 502*.
Condenser, Induction Coil, 359, 383.
Consequent Pole Dynamo, 287.
Conversion of Energy , 47.
Converting Telephone Magnets to Dynamos,

Copper Hardening, 166.
Copper Wires, Resistance, 142 .
Cornish , Model, Boiler, 238.
Cost of Charging Cells through Lamps, 239.
Cast of Small Lighting Plant, 551.
Creeping in Accumulators, Preventing, 238.
Current, Estimating Flow of, 70.
Currents, High Frequency, 45.
Current and Voltage, Accumulator, 2 .
Curves, Railway Vehicles on , 406, 618.
Cat-off for Charging Cells, 47 :
Cut-outs, Auto.natic , 451 , 617.
Cutting Glass Jars, 45.

Gas Lighting, Electric, 503.
Gauges, Wire, 334 .
Glass Jars, Cutting, 45.
G.N.R. Express Locomotive, 262*.
Gold, Electro-depositing, 357.
Government, Engineering Appointments under
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DANIELL Batteries, 287,331 4064:54Merai
Dead Black Composition for Metal Grids , Accumulator, 92 *, 407, 598.
G.W.R.
“ County " Class Locomotive, 574*.
Fittings, 238.
Dinghy, Electro -motor for, 333.
ANDLING
Sailing Boat, 308 *.
Direct-coupled Electric Lighting Set, 406.
HA HardeningSmall
Copper, 166.
Direct-coupled
Motor for
Dynamo,
andField
525 . 382. Heat Generated
Direction
of Winding
Magnets,
in Iron Cores due to Alter
nating Currents, 166.
Discharging Small Accumulator, 237 .
| Heating Cup for Experimental Purposes, 70 .
Dividing
Appliances,
Lathe,
20, 141335
*. .
1 Heating Dynamo Field Coils, 503.
Double - fiuid
Bichroinate
Batteries,
| Heating, Electric, 21 .
Driving Motor frem Dynano ,261.
High Efficiency Lamps, 308, 311 .
Drop Batteries,
of Potential
94. 477 , 598 .
Dry
237,, 430,
Higher Voltage, Re-winding Dynamo for, 310.
Duration of Charge for Secondary Cell, 478.
High Frequency Currents, 45.
High Speed, Model, Steam Engine, 334.
Dynamos... Armatures, 23; Avery ;, 116,596,; Horizontal 'Model Beilers,239,478*,*503*.
Horizontal, Model, Steam Engines , 21 , 311 .
type,429
357,: Conseque
383 ; Compound-wound
237,: Horseni Pole, 287 ; ,Driv
286,
power, Indicated and Brake, 93.
ing from Bicycle, 20 ; Driving from Horse-power of Engine, 503.
Höt-air Engine to Drive Dynamo, 71 .
Hot-air Engine, 71 ; General, 70, 116 ; House
Lighting, Electric, 23.
Kapp, 20, 22, 94, 166, 191, 214, 261, Hydraulic Accumulator, 597* .
333, 429, 453, 548 *, 573 ; Levassor,
47 ; Manchester, 21, 165, 191, 238 * , 260,
383*, 525, 618 ; Overtype,260, 310, 382* IGNITION Coil Failure, 479 .
Ignition, Gas Engine, 21 , 112, 166, 191,
Shunt-wound, 334, 429 ; Siemens', 334;
381 . 551.
237, 261,
Magnets,
Simplex , 93 *, 407 ; Under-type, 47, 237, Ignition
261 *, 357 ; Windings, 93, 94, 116 , 214, Ignition, Oil Engine, 69.
261 , 596
287,; 10-watt
310, 382
* , ; 407,
429*,69, 260,
453, Improver,
573,
, 479
20 -watt,
Engineer's, 335.
Length of Armature, Effect on
477 ; 30 -watt, 71 , 239, 286, 407 ; 40 Increased
Output
of Dynamos, 22.
watt, 165, 214 ; 50-watt, 287 ; 100-watt, Increasing Power
of Shocking Coil, 142.
191, 215. 356, 359, 407, 431
Indicate
120-watt;
Horsepower, 93.
;
d
116 ; 170-watt , 260 ; 250-watt, 117 ; Indicators, Telephone System
, 550*.
400-watt , 9 ; 1,000 -watt, 191 .
Indicator, Electric Bell, 213* .
Indicator, Shocking Coil, 286 *.
Inductance and Reactance, 311 .
Electricians at ,Sea, .334 .
Induction Coils, 19, 22 , 45, 46, 116, 140,
141 , 142 , 165, 166, 189, ICO*, 239, 285 ,
Electric Oscillations and Waves, 238.
Electric v . Gas Power, 261 .
286 , 287, 310, 311 , 333 *, 335 , 359, 381 ",
382 , 383, 430, 478, 550.
Electro-depositing Gold , 357.
Induction Coils, Battery Power for, 501 .
Electro-magnet Windings, 20, 310.
Electro -motive Force, Rats Susceptibility to , Injector, Steam , 68.
Internal Resistance of Cells, 430.
47.
Iron Cores, Heat Generated in, due to Alter
Electro-plating 237.
nating Currents, 166.
E.M.F., Low, of Daniell Cells, 287.
Enamelling Model Boiler, 453.
Irregular Running of Gas Engine, 525.
Energy, Conversion cf, 47.
Irregularity of Motor Speed , 596.
Engineering, Marine,70, 407 , 597.
94, 166
Estimating Flow of Current, 70.
20, 22,
Dynamos,
KAPP
548* , 573.
429, 453,
333, Type
Exciting Dynamo Field Magnets, 214 *.
Exhaust Silencer, Gas Engine, 525 * .
Experimental Purposes, Heating Small Cup LACQUERUNG
Beats 2670 93.
Lahmeyer Electro-inotcr,
Experiments with Induction Coils, 190 * , Lalande Batteries, 598, 618.
383, 525 * .
Lamps, Electric - Arc, 20, 190 ; Cycle, 189 ;
High Efficiency, 308, 311 ; Mercury
Vapour, 92, 309 ; Osmi,” 501 ; Small
1990;
213,
453
;
Motor,
FANS,
Bulbs for Dress Decoration , 213.
-water Heater, Model Steam Engine,
FeedElectric
326 .
Lamps, Motor-car Lighting, 20 .
Lathe Change Wheels , 213.
Field Coils, Dynamo, Heating, 503.
Field Cores, Dynamo, Fitting into Base- Lathe, Dividing Appliance, 141 * .
Lathe Driving Wheel, 165.
plate, 239 :
Field Magnets – Electro -motor, 92 *, 359 , 572° ; Lathe, Models made without, 383 .
Dynamo, 93 * , 214 *, 238*, 261*, 334, Lathe Tool-holder, 503.
359 *, 382 * , 548 *, 618.
Launch , Model, Boilers, 44, 68, 477, 574.
Footlights, Model Theatre, 260 *.
Launch, Model, Motor for, 262, 333, 358, 574.
Four-pole Motor Windings, 286, 287, 310, 359. Lead Burning, 501 .
Fretsaw , Electro-motor for Driving, 333.
Lead Grids, Accumulator, Paste for, 44, 46,
Frictional Electrical Machine, 455 .
407, 59 ).
Furnace, Electric, 309.
Leaky Piston Gas Engines, 141 .
Leclanché Batteries, 45, 190, 238, 477.
Fuse Wires, 21 .
Levassor Dynamos, 47 ,
GALVANISING, Iron.Plates, -12 .
Light, Electric, Distribution , 23.
Lighting, Batteries for, 262 , 477, 618.
.
Lighting, Dynamo for, 350.
Gas-bag for Small Engines, 47.
Gas Engines -- Carburettor, 501 ; Church Organ , Lighting, Electric, 21 .
477 ; Crossley, 406 ; Design , 598 ; Exhaust Lighting, Electric, Model Theatre, 260 * .
Silencer, 525 *;Gas-bag, 47; Governor, 50 ; Lighting Plants, Electric, 94, 165 , 191 , 212
Ignition, 21, 142 , 166 , 191, 237, 261, 381 ;
286 , 334, 406 , 551 , 598 , 619 .
Leaky Piston, 141 ; M.E. Castings, 191 ; L.N.W.R. Model Locomotives, 47.
Piston Rings, 310 ; Power of, 430, 478 ; L.N.W.R. New Standard Tender, 618* .
Reversing, 311 ; Toy, 165 , 191 ; Two- Lock, Patenting, 407.
cycle, 310 ; Valves, 191 , 215* ; Wear of Locomotives -- Caledonian, 117 * ; G.N.R. Ex
press, 262 * ; G.W.R. “ County " Class,
Bearings, 165.
574 *
Gas- fired, Model, Vertical Bciler, 213*.
Gas, Petrol Motor running with, 21 .
Locomotives, Model - Atlantic, 46, 190 ; Axle
Gas v. Electric Power, 261 .
boxes, 142* ; “Black Prince," 335 ; Boilers,
Cutting Thread on Angle Pipe, 453 * .
Cycle, Electric amp for, 189.
Cycle , Motor, Engines, 45, 599* .
Cylinder Casting, Broken , 70.
Cylinders and Ports, Model Steam Engine, 333.
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Locomotives, Mode ! --- continued .
21 , 407 , 502 ; Caledonian , 22* ; Eccentrics,
46 : L.N.W.R. , 47. M.E. Design, 215,
455 ; Reversing Piston Valve Cylinders,
335 ; Single Cylinder, 311 ; Superheater,
22 * : Valves and Gearing , 46, 335, 597* .
Locomotives, Model Electric Battery Power
for,* 23
: Connections, 212* ;M.E . Design ,
212
, 381
* ; Motors for, 46, 92 * , 212 * ,
262, 381* , 429 ; Reversing, 45 *.
Loss of Magnetism in Field Magnets, 334. |

Polarity of Dynamo, Reversing, 286.
Polarity of Induction Coil Discharge, 382.
Polar Type Armatures, 357.
Pole Armatures, 429 .
Ports, Model Steam Engine, 333 , 455.
Potential, Drop of, 94.
Power for Charging Cells, 478.
Power of Small Gas Engines, 430, 478.
Power, Wasteful Conversion of , 190.
Primary Batteries, 21 , 117, 214 , 262, 381 , 618.
Pump for Oil Burners, 454 .

Steam Injector, 68 .
Steam Plants, Model, 21 , 212 .
Steam Ports, 455 .
Steel, Tungsten , 47.
Steering Device, Automatic , Boat, 44 .
Superheaters, Model, 22 *, 478* .
Switch, Electric Lighting. 70 *.
Switch , Electric Bell, 358 * .
Switches. Telephone, 406.
Switch, Motor Reversing, 454.
Switch , Reversing, Spark Coil , 285 .
Switchboard for Charging Accumulators,
94 * , 214 , 237 * .

-

ADIOGRAPHY, 141 , 333* .
MACHINERY, Model Steamer, 45 .
Magnetising Permanent Field Magnets, RA Railway Accidents, 406.
Railway, Model, Signalling, 46.
92 .
Magnetism , Loss of , in Field Magnets, 334.
Railway Signalling, 503.
TELEGRAPHY,
Telegraphy, Morse,
140 .
Wireless,189.
Railway Vehicles on Curves, 406.
Magnets, Electro, 20, 310.
Telephones, 20 *, 45 , 238, 239, 406, 429*,
Magneto Ignition, 551.
Rats ' Susceptibility to E.M.F., 47.
*.
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575,
,
550*
,
430*
Inductance.
311
.
Reactance
and
Magneto Ignition , Gas Engine, 21 .
Telephone Silence Cabinet, 406.
Reading Electricity Meters, 526 *.
Magneto Machine, 166.
Telephone Switches, 400.
Magneto Machine, Telephone, Converting to Recording Instrument, Gearing for, 573*
Tender,
L.N.W.R. New Standard, 618*,
Dynamo, 429
Rectifier, Windings for, 141 .
, 239.
Reduction of Voltage and Amperage , 69, Tesla
TestingCoils
Set,
Bell, 358.
Mains, Charging Accumulator from, 382 .
Mains, Running Motor from , 548 .
189. 406, 550 .
Theatre, Model, Footlights, 260 *,
Management of Accumulators, 550.
Refrigerating Machines, 93.
Thread , Cutting, cn Angle Pipe, 453* .
Manchester Dynamos, 21 , 165 , 191, 238 * , Resistance Coil, Broken, 69 *.
Tinning Iron Plates, 212 .
260 , 383*, 525 , 618 .
Resistance, Copper Wire, 142 .
Toolholders, Lathe, 503.
Engineering
Marine
, 70, 407, 597 .
Resistance , Fan Motor, 213.
Toy Gas Engines, 165. 191 .
M.E. Electric Locomotive Connections, 212* . Resistance, Morse Sounder, 189.
Traction
Engine, Model Steam , 478.
Resistance of Cells, 430.
M.E. Locomotive (Steam ), 215 .
Tramcars, Model Electric, 261, 335 , 359*,
Mercury Break, Induction Cois, 19, 381 * .
Resistance , Small Starting Switch and, 383.
525 .
384,
Resistance , Wire, 23.
Mercury Connections for Spark Ccil, 285 .
Transformer, Induction Coil worked from, 286 .
Resistance, Arc Lamp, 191.
Mercury Vapour Lamps, 92 , 309 .
Transformation of Energy by,
Transformers,
Reversing Electric Beam Engine, 237.
Metal Fittings, Black Composition for, 238.
190 *
Reversing Gas Engine, 311 .
Meters, Electric, Reading, 526* .
Transforming
from
Alternate to Continuous
Reversing Model Electric Locomotives, 45 *.
Milliamperemeter, 596.
Current, 309.
Reversing Oscillating Engines, 479.
M.I.M.E. and M.I.E.E., 116.
Reversing Piston Valve Cylinders"for Model Tripolar Motor Difficulties, 502.
Models, Battery for Driving, 358.
Locomotives , 335 .
Trolley Arm , Model Electric Tramcar, 359*.
Models Made without a Latne, 383.
Tubes, Chime Clock , 94.
Morse Ink Writer, 189 .
Reversing Polarity of Dynamcs, 286.
Tungsten Steel, 47.
Morse Sounder, Resistance of, 189 .
Reversing Switch , Mctor, 454.
Two- cycle Gas Engine, Small , 310.
| Reversing Switch , Spark Coil, 285 *.
Motion , Perpetual, 549.
Two-cylinder, Model , Steam Engine, 212 , 383.
Re-winding Ammeters, 357 .
Motor-car Accumulator, Charging, 358.
Motor- car, Holding down for Stationary Work, Ring Armature Dynamo, 287 .
526 * Lamps, Lighting,
Roundabout
Dynamos, 47, 237 , 357;
Motorcar
20.
503. , Model, Engine and Boiler for, UNDERTYPE
Undertype, Model, Steam Engines, 46.
Rules for Model Raters, 619.
Motor Cycle Ignition, 479 .
Motor Cylinder, Broken , 70.
VACUUM Engine, 477:
Motors, Electro, Running as Dynamos, 358. SAILING Biat, Small Handling,308 *.
Valves, Gas Engine, 191 , 215 * .
Motor, Electro, Dynamo for Driving, 477.
Valves, Model Steam Engine, 46, 166, 597* .
Motors, Electro --Fan Driving, 199, 213, 453 ; Screwcutting on Angle Pipe, 453* .
Vapour, Mercury, Lamp, 92 .
Four-pole , 28 ), 287, 310, 359 : Heated Sea, Electricians at, 334.
Vegetableon Alechol,
237.618 .
Field C siis, 619 ; Lahmeyer, th.-p., 93 ; Secondary Battery for Running 2 h.-p. Motor , Vehicles
Curves, 406,
Launch, 262 , 333, 358 ; Locomotive, 46,
287
Vertical Model , Boilers, 46 , 166, 212 , 213* ,
92 *, 212 *, 262, 381 *, 429 ; Overloaded. Shock to Systen, 407.
, 617"
, 573 , 575
324
,
333,
,
310
21 Phonograph Driving, 501 ; Re Shocking Coils, 45, 46, 142, 165, 166, 286* , Vertical, Model, Steam454Engines
310,, 618.
334.
,239,
310 , 311 , 478.
versing Switch , 454 : Semi-enclosed,
Reduction
Voltage,
of,
69,
189,
405,
550.
501 ; Simplex, 237 ; Six- pole, 359* ; " Short," Diagram of, 69*.
Speed, 263 ; Tramcar, 261 , 335, 384, 525 ; Shorting Accumulators through Commutator, Voltmeters, 117, 596.
Tripolar, 237, 502 ; Undertype, 200,
69 *.
572 *, Windings, 286, 359, 501 ; 8 -watt, Shunt Battery Failure , 261.
of Power,190.
. Conversion
W’ASTEFUL
Wasteful
Small Lighting
.
383
Plant, 165.
Coil in , 69 * .
-watt,
100
;
260
Resistance
Shunt
Motors, Petrol, 20, 45, 599*.
SiemensCircuit,
Dynamos
, 334 .
Water Motor, 21 , 383, 502 .
Moulding Problem , 598 * .
Signalling, Model Railway, 46.
Water Power, Small Lighting Plant, 286.
Signalling, Railway, 503 .
Wear, Excessive, of Gas Engine Bearings ,
Silence Cabinet, Telepaone, 406.
165 .
NON -POLARISING Batteries, 477.
What to Study, 94 .
Silencer, Exhaust, Gas Engine, 525 *.
Silver Soldering, 551, 59), 617, 619.
Wheel , Driving, Lathe, 165 .
Wimshurst Machines, 117, 455 .
Single Cylinder, Model, Locomotives, 311 .
Six -pole Dynamo, 359 *.
for Gas Engine,261.
Burner
OIL Oil
Windings, Dynamo, 93, 94, 214, 261, 287,
Burners,
Pump tor. 454 :
Slip Eccentrics, Model Locomotive, 46.
310, 359 , 382 * , 407, 429" , 453, 573, 596.
Windings, Electro -magnet, 20.
Compression, 502* ; , Smokebox, Model Locomotive, 22 *.
Oil Engines
Running.-- increasing
69 ; h.-p., 407 .
Soldering Aluininium , 596 .
Windings, Electro-motor, 286, 359, 501 .
Organ Blower, Electrically-driven, 263.
Soldering, Silver, 551 , 596, 617, 619.
Windings, Induction Coil, 165 , 189, 311 .
165 , 189, 190* , Windings, Rectifier, 141 .
Oscillating Model Steam Engines, 383 , 479 . Spark Coil, 19 , 116, 140, 141 ,430,
Wireless Electric Lighting, 525 ,
478, 550.
285 , 333 , 335 , 359, 383,
Oscillations and Waves, Electric, 239, 525* .
Osmi Electric Lamps, 501 .
Speed Curves for Model Boats, 334 .
Wireless Telegraphy, 140.
Output, Dynamo,
Speed of Small Motors, 263.
Wire , Copper, Resistance, 142 .
Overloaded Motor, 2221. .
Starting Small Tramcar Motor, 383 .
Wire for 20- watt Kapp Dynamo, 333 .
Overloading Accumulators, 68 .
Starting Switch and Resistance, 383.
Wire Gauges , 334 .
Overtype Dynamos, 260, 310, 382 *.
Stationary Work, Holding down Motor.car Wire, Resistance of, 23.
for, 526. *
Wiring,
Bell, 69, 70*, 142 *, 213 *,
Stearn Engines, Model - Compound, 4 ", 239 ,
PASTE, Accumulator, 44, 46,407. 598.
214 *,Electric
575 .
Patenting Lock , 407 .
from Main to Motor, 454.
; Cylinders Wiring
503, 617, 618 ; Condensing, 503
and Ports, 333, 455 , 526 ; Driving Dyna Wires, Fuse , 21 .
Permanent Field Magnets, Magnetising, 92 * .
Perpetual Motion , 549 .
mos,
359 ; Failure , 311, 526 ; Feed -water Wood for Ship Models, 617.
Heater,
525 ; High Speed, 334 ; Hori. Working Models by Compressed Air, 406 .
Personal Decoration , Small Electric Lamps,
213 .
zontal,
21, 311 ; Launch , 334 , 357, 479, Workshop Machinery, Motor-car Engine for,
Petrol Motors, 20, 21, 45, 599 .
503 ; Oscillating, 383 , 479, ; Proportions,
527* .
Phonograph, Mutor for Driving, 501 .
44 : Traction , 478 ; Two -cyliuder, 212,
Pinnace Boiler, 68 .
383 ; L'ndertype, 46, 47 ; Valves, 46,
-RAYS
Apparatus, 141 , 333*.
Piston , Leahy, Gas Engine's, 141 .
,
X
Piston Rings, Gas Engine, 310.
Steam Engines, Small Power, 94.
Steamer , Model, Machinery, 45 , 574.
Plates, Accumulator, 92 * , 598 .
YACHTS, Model, Rules for Raters, 619.
Polarity of Dynaino for Charging Cells, 310. ! Steamers, Model , 334 , 357, 479 .
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A Well - made Model Compound

Undertype

Engine .

By HENRY GREENLY.

Fig . 1.- SIDE VIEW OF MR . A. J. D. HARRIS'S MODEL COMPOUND UNDERTYPE ENGINE

T is always gratifying to see a tangible result
from the publication of one's drawings in
THE MODEL ENGINEER , and more so when the
model built from them evinces the highest quality
of workmanship, interpreting exactly what the
desi :ns have been intended to convey . The first
coloured plate , as readers of three years ago will
remember, was a design for model compound under
type engine and boiler.
Mr. A. J. D. Harris,
taking a fancy to the type of model, immediately
sufficient details were published , commenced work,

and some seven months ago finished (or practically
finished) the engine depicted in the accompanying
photographs.
The construction of this model represents ex
quisite workmanship throughout, and at the two
industrial exhibitions at which it has been ex
hibited gained the highest awards —viz . , first and
special prize, and also a Hurk bronze medal
at the Lincoln Industrial Exhibition ; and first prize
in the mechanical section , and one of the two
MODEL ENGINEER silver medals awarded at the
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Edinburgh and Midlothian Industrial Exhibition,
held in October last .
The engine is substantially the same as the pub
lished drawings, except that the addition of link
motion and a few other details has been made. The
first named is of the launch pattern with the curved
links pinned to the eccentric rods behind the slots .
This type of link is almost a necessity in the
engine in question , owing to short distance from
the top of the bed to the centre line of the inter
mediate valve spindle . The link motion is of
ample dimensions, and the beat of the engine is
perfect . The lever is placed by the side of the
firebox, as was indicated , but not described , in the
original articles. The weigh bar- shaft passes under
the top of the bed , the latter being cut away to
allow the lifting links to pass through . All the
eccentric rods are tee-ended in the more usual
engineering fashion .
Other noticeable alterations in the original
design are the addition of the weather -board ”
and the disposition of the fittings. The pressure
gauge is neatly fitted on to a wooden block ; the
regulator is arranged with the handle in the more
usual way—viz. , working above the spindle , and
is provided with a sector plate . The blow-off
cock is a packed plug cock . To obtain more flexi
bility in the connecting pipe from the pump to the
check valve , the latter fitting is placed further
back on the barrel of the boiler .

January 4, 1996 .

the following leading dimensions of the model
may not come amiss : The cylinders are H.-P. Ifins ,
diameter, L.-P. Iz ins . diameter , by 2 ins . stroke.
The boiler barrel is 5 ins . diameter by 11 ins ,, and the
firebox, which is of the Belpaire pattern , measures
6/ ins. long66 by 51 ins . wide outside. It is provided
with nine Field
tubes 9-16ths in . outside dia
meter . The boiler has fourteen Aue tubes in .
outside diameter . The fly -wheel is 8 ins. diameter,
and the whole model measures over the bed about
i ft. 94 ins . long by 7 } ins . wide , and is 12 } ins .
high , from the floor line to the top of the chimney.
Quite recently—since the model returned from
the Edinburgh Exhibition—Mr . Harris kindly
acceded to the writer's request to see the engine
under steam. He also kindly promised to make
a Prony brake for the engine . “ A really complete
efficient test was not possible, owing to the fact
that the engine is not yet fitted with a superheater
( this is the writer's fault more than the builder's ,
as Mr. Harris was in the construction of the model
all the while well . ahead of the drawings) and
als ) a chimney extension was not available. These
circumstances, coupled with the fact that the
pump did not work quite satisfactorily did not
allow of a lengthy run . Using the formula
W X D XR
b.h.-p. =
33,000 ,
where W
pull in lbs. , D
circumference of
virtual wheel in feet ( the radius of the virtual
wheel being distance from the centre line of
spring balance attachment and the centre of
the shaft), and R = the revolutionsper minute ,
a test gave the following result :

38 x 71 in radius x 25 X 350 =
12 X 33000
Х 250
15 X 15 X 22
4 X 12 X 7 X 33000
5
5b.h.-p., or a full
b.h.-p.
16 X 2 32
A second test made under less favourable
conditions. The pump was not acting pro
perly, and the attention necessary to the
water supply making it impossible to attend
to the fire, the pressure fell to about 50 lbs .
average , with the following result : -3 lbs. X 9
practically ; b.h.-p.
in radius x 277 X 260
The estimated indicated H.-P. at 75 lbs.
pressure was about 4 in . at 400 revs . , so that ,
all things considered, the performance was
very creditable indeed . The internal friction
of the engine would appear to be very low.
With regard to the pump, the writer does not
know whether this is the fault of the design or
not . Mr. Harris has made the pump larger
than stipulated , but it is quite likely that
the valves do not fall to their seats readily .
Indeed , it was noticed several times that
Fig. 2. –View of RIGHT-HAND SIDE FROM THE FRONT.
the check - valve stuck up, and, therefore,
The engine is fitted with the starting valve ar.
a little attention to these may remedy the trouble .
rangement on the back of the H.-P. slide valve .
Theoretically, the pump should throw more water
than is required. In addition to this , the super
This device works very well indeed . The boiler and
heater , which will tend to a considerable saving of
all fittings,with the exception of pressure gauge, were
water, has not yet been fitted .
made by Mr. Harris, including all bolts , nuts , pins,
In conclusion , I must thank Mr. Harris for his
etc. , excepting the bevel-wheels and lubricators , and
kindness in allowing me to make a test of the engine ,
also some of the patterns. As it is some time since
and for the help in preparing the apparatus.
the original description appeared in these columns.

January 4 , 1906.
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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
masked “ WORKSHOP on the envelope.]
Making a Wheel Pattern .
By “ Locus. ”
A method I have used for the above may be of
interest to other readers. Having only a hand

go in the hole and cut V's all round it , making the
spokes. A wheel can be made in this way more
easily and with greater safety and quickness than
in one piece .
The sketches will help to explain the method
employed ; the shaded parts are those cut out , and
A is glued into B.

An Inexpensive Drilling Machine .
By H. S. GROVE .
The following is a description of a simple but
useful drilling machine which I made from some
wood and a 5s. 6d . Millers Falls " hand - drill. The
baseboard is about 28 ins. long, 4 ins. wide, and i in.
thick. The drill is held by two uprights ( A and B ) ,
which are mortised and glued into the baseboard .
The drill handle fits into a hollow in A , the side
handle into a hollow in the baseboard , and the drill
frame is clamped to B by a strip of 3-32nds in. sheet
fixed to B by two screws. The
brass
slide of the drilling table is made up of two pieces of
wood , as tough as possible, and about 10 ins. long,
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FIG . 3 -MR , A. J. D. HARRISS's UNDERTYPE
ENGINE : View of LEFT-HAND SIDE
FROM THE BACK

sheet
iron

lathe, I had to put considerable labour into making
a decent flange on a piece of wood cut from the
solid .
When cutting out the spokes in the usual way

B

A
FRONT ELEVATION.

SIDE ELEVATION .

AN INEXPENSIVE DRILLING MACHINE .

METHOD OF MAKING A WHEEL PATTERN .
with a drill and chisel, I split one , as the grain
was across the spoke. I therefore turned out the
centre broken part and had a perfect ring with a
flange on it . Then I turned up a piece of wood to

14 ins. wide, and i in . thick . They are spaced
about 3-16ths in. apart, and screwed and glued
together at either end . Three screws at intervals
of 3 ins. apart screwed into the baseboard hold the
slide up against the surface of the baseboard ,
and the wood is bevelled on either side of the slot
in the slide, so that the screws may allow the table
to slidesmoothly . These screws should be tightened
up until the table requires a moderate amount of
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pressure to move it up and down. The drilling
table is faced with sheet iron filed dead flat, and
the bottom of slide is faced with sheet brass where
the pressure roller bears upon it. Weights are hung
on the end of the feed lever to give the necessary
pressure. Of course , the drill must be quite
parallel and central with the baseboard , which must
be planed quite true ; the slide must be true , and
the table at right angles to the baseboard .
A Useful Lubricating Device for the Lathe.
By W. EARLY.
The lubricating device described here will be
found very useful by those who have much
wrought iron or steel turning to do. Its chief
advantage lies in the fact that the drip-pipe travels
with the tool, dripping steadily on the cutting edge,
thereby rendering an overheated tool an im
possibility. The pivot allows the end of tube to
go right inside a boring job , thus effectively lubri
cating what would otherwise be an awkward place
to get at . I recently bored out some wrought iron
gas caps, it ins. deep, without a trace of over
heating.
The photographs ( Figs i and 2 ) show the separate
parts and the complete fitment respectively. In the

A
D
P

B

Fig . 1.- SEPARATE PARTS OF THE
LUBRICATING DEVICE .

small brass screw and milled nut , holding A and C
together. A little solder run under the head of
screw will keep it from turning. It should be noted
that the ends of the brass strip on A go on each
side of C ; this prevents the nut coming unscrewed
when the angle of tube is adjusted . A length of
thin rubber tube joins the above to two ordinary
gas taps, which are fixed underneath the edge of
bench. A piece of t- in . iron wire is fixed to the
handle of one of them , to allow of a fine adjust
ment to the drip ; the other is simply a cut-off
tap . By using two taps thus , it is not necessary
to interfere with the speed of the drip when turning

Fig . 2.-GENERAL ARRANGEMENT OF A LATHE
LUBRICATING DEVICE .
it off to change a tool , etc. These taps are , of
course, joined together, and are connected by
compo gas pipe, running under the bench and up
the wall, to a tank holding several gallons of soapy
water, which is fixed at a height of 4 ft . above the
bench. If it is lower than this, the pressure will
be insufficient, and unreliable lubrication will be
the result .
I find this arrangement very efficient ; my lathe
being a plain 3 -in . centre, there is little room on
the slide-rest for the ordinary drip -can, unless a
very small one were used , which would require
o rony

А
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former , the part marked A consists of a piece of thin
brass tube, 2 ins. long by 5-32nds -in . bore. Round the
middle of this is bent a piece of thin sheet brass,
about 24 ins . long by } in . wide , shaped and drilled
as shown. This is sweated to the tube. The tube
B must be a good sliding fit in A. The straight
part is 24 ins . long ; the end must be cut away to
form a lip, as shown , to allow the drops to leave
the tube easily ; } in. of soft rubber tube is slipped
over one end of A , projecting } in . beyond it , so as
to press on the inner tube B , and make a water
tight joint.
The part C consists of a piece of 3-16ths -in. brass
wire, fin. long, having a saw kerf fin . deep at each
end . These cuts must be made at right angles to
A
each other, or the piece will break in two.
small piece of 1-16th - in . brass , 1 in. by } in ., is then
shaped , drilled , and soldered in place, as shown , in
one of the saw -cuts .
The holding-down stud on slide-rest toolbox
should have a 3-16ths-in. hole, fin . deep, drilled in the
head . Into this the lower end of C fits, the saw
cut allowing it to " spring " in . D is an ordinary
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Wosher with
V -groove filed in
A STRONG BORING BAR .

frequent refilling. It takes but a moment to fit
the attachment to the slide-rest, and a good supply
of lubricant is at once available.
A Strong and Rigid Boring Bar.
By SCRIBO ."
Procure a good stout piece of gas barrel, l - in .
inside diameter, and 8 ins . long. Drill a hole ( B)
4 in . diameter, } in . down, and tap the end to take
à solid plug shown at D , which should have one
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end fileu square or hexagon to take a key or spinner.
A packing washer ( C ) should be made with a V.
groove in it to grip the cutter and that will go in the
tube essily . The cutters are easily made from
L-in. round silver steel. A glance at the sketch
will show how they are held in position. This will
be found a very strong and cheap boring bar.

Notes on Model Steam Engines .
By HENRY GREENLY .
1. - GENERAL REMARKS ; POWER REQUIREMENTS.
N dealing at any length with this many-sided

time ago for finding the average evaporation which
may be anticipated from a boiler with a given
heating surface -viz . , that for every 100 sq . ins.
of heating surface i cub. in. of water will be turned
into steam every minute. Now a reference to
THE MODEL ENGINEER back issues to actual results
obtained from readers' models — will in some cases
prove this to be about correct or to be exceeded ,
yet in others to be not even nearly approached .
There are several possible reasons to account for
this , which the writer will endeavour to deal with
later on in considering model boilers . The boiler
may be improperly fired, the design may be such
that the heating surface is heating surface in name
alone. Again , the engine which a given boiler
supplies may be such as would appear ( on paper )
to be of suitable size , but in practice does not
develop the power it should . There is some loss
between the two. The water is being evaporated
alright as the measurement of the feed may be
made to show, but whether it is going to the engine
in the form of steam is another matter . It will be
a discussion of these and other points, besides
questions of actual construction, which will
principally concern the writer in the articles to
follow .
Highly scientific considerations involving
mathematics and results of tests worked to many
places of decimals will not be allowed to enter.
Where they would be of use to the amateur, prac
tical conditions would have to be taken into
account . In the performance of a model engine
“ workmanship " is, perhaps, the most important
fictor. If such particulars were desired , the writer
does not see how it would be possible to obtain them
unless some philanthropist should come forward
and offer a model engineer of leisure a well
equipped laboratory and workshop , and means to
carry out elaborate and scientifically conducted
tests .
Before we can arrive at the power of the engine
it is wished to build or have built for a certain duty ,
something of the energy that will be absorbed is
required to be known . This varies widely with
special conditions. When the engine is to be em
ployed to drive a dynamo, things are fairly simple.
All we want is the efficiency of the machine and of
the driving gear. Small dynamos of good design
and manufacture do not , as a rule , give more than
about half the theoretical output - that is , they
vary from (say) 30 per cent. efficiency to 60 per
cent. It is only when the machines reach
about a 2,000 watts output that the ordinary
efficiency common in large machines is approached .
The following table may be reckoned as very
nearly a correct average of the power required for
dyr amos from 10 to 1,000 watts :
TABLE SHOWING POWER REQUIRED FOR VARIOUS
SIZES OF SMALL DYNAMOS .
10 watts requires 1-16 h.-p.
20
I- I 2
I - IO
30
60
1-7
100
I -1
5-8
250
500
2
1,000
This table allows for the losses in an ordinary
belt-drive , which in any case are not very great
in proportion to some other methods of power
transmission .
( To be contixi urd .)
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very difficult, and whilst the writer intends to
deal with the design , constru on , and management
of small power and model steam engines of all types
and sizes as thoroughly as possible , he will welcome
suggestions as to the topic of any article in the
series from readers who may be in need of help in
some pirticular direction. It is so easy to pass
by as unimportant so nething which to another
is not at all cleır .
The primary difficulty in the amateur's mind ,
when commencing an engine which is intended for
a given duty, is the determination of the main pro
portions which must be adopted to give a reasonable
degree of success , even with inferior workmanship.
There is no doubt that experience is the best
tutor, but all of us do not hive the opportunities
of a wide experience in mo lel work , or of gaining
valuable help from fellow model engineers . An
enthusiast commences his model steam engine ,
an ) expects, or at leust hopes for, success when it
is finished. Sometimes the result is very disappoint
ing, and it is perhaps only a trifling fault , the im
post of which his been overlooked or not considered
at all , that needs rectifying to give a complete and
permanent satisfaction ,
The writer is reminded of the difficulties of the
amateur mechanic in the pre-Model ENGINEER
days, when reliable information on this subject was
SO scurce , and that any assistance the writer could
obtain from more experienced friends was received
in a most welcome spirit. He trusts, therefore, that
his efforts in a similar direction muy not be in
vain .
But to get to business : We are often confronted
with the question, “ I wint to build an engine to
drive a 6 -volt dynamo. What size of cylinder and
boiler shall I adopt ?
The very vagueness of a
query of this sort renders a complete or even partial
answer quite impossible. In the first place, the
type of engine and boiler desired is not stated , no
indication of the capability of the enquirer is given ,
anl the power required to drive the dynamo can
only be guessed at. Where the latter particular is
statel , the exact type of steam plant may vary
widely according to local conditions . The writer
often refers bick to recommendations he has
tendere ] in reply to such a question where
the powers necessary are identical, and has been
astounded by the difference in the proportions
advised . On looking further into matters it is
generally found that (birring clerical or printers'
errors) special circumstances are alone respon
sible for the difference . Readers will remem
ber the rule which the writer put forward some
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Design for a Small Otto
Gas Engine . *

Cycle

By WALTER C. RUNCIMAN .
OT only by way of a change, but because I
believe the subject of the following articles
N
is one which many of my readers have long
looked for , the writer has prepared , as the Sup
plement to this year's first issue, a coloured
plate of a small Otto cycle gas engine. It is
customary . I believe , when introducing a series
such as this, to speak in a slightly apologetic
tone to those whom one's imagination says
may not be over well pleased with the subject
chosen . In this case , however , I think I may
safely assume that there is little probability of my
running foul of either the steam or the electrical
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wheel ) ; the air and gas valve - box A ; oil box , which
fits in bed , as shown on the coloured plate ; chim
ney for ignition tube burner ; three pipe flanges
( 1 ) cooling water inlet , ( 2 ) cooling water outlet,
( 3 ) exhaust ; main bearing caps ; two piston rings ,
and flywheel .
The crankshaft , side -shaft, piston pin, and inlet
and exhaust valves are in wrought steel: The con
necting - rod lever , lever bracket, firing block
(which screws into head of combustion chamber ),
governor bracket, the governor (omitting the
pecker, which is of tool steel rod ) , and side -shaft
bracket bearing are in cast steel .
The advantage of using the latter material enables
the proportions of the smaller parts , which are

I

3/8

546

3%
1

Fig . 1. -HORIZONTAL SECTION OF CYLINDER
CASTING .
enthusiast for occupying space to the exclusion of
his pet subject , since a 3 -in . by 4t-in. gas engine
may be usefully employed by them both . Neither
are our country friends forgotten , for I propose
to include in this series all the necessary informa
tion to enable the engine to be converted to oil ,
and - though perhaps it is premature to mention
it yet -- also togive drawings for a producer plant of
proportionate size to the engine. Besides these
variations, or additions, to the existing design ,
different types of ignition devices will be shown
fitted , so that which to use will resolve itself into a
matter of individual choice .
Now , regarding the engine as it stands at present .
As mentioned above, it is 3 -in . bore, and has a
stroke of 4 } ins . It consists, in the main , of four
principal parts -bed , cylinder, liner, and piston ,
all four iron castings . The smaller parts may be
numerated . In cast iron : The screw gear ( two
wheels, the larger one keyed to the crankshaft,
having teeth with only half the pitch of the smaller
* See Coloured Plate presented with this issue.

usually in cast iron , to be reduced considerably,
and I have reason to believe that this material will
not only be suitable for these smaller parts , but
that it will prove quite satisfactory in the connect
ing- rod .
The remaining castings , of gun -metal, are : The
main bearing brasses ; big -end connecting -rod
brasses ; back -end connecting-rod brasses ; exhaust
valve bush ; portion of governor gear ( shown in
coloured plate ) : and lubricator. The side-shaft
bearings may, if desired , be bushed with gun-metal,
although this is quite an unnecessary refinement.
In a small engine such as this it is possible, and
in many ways satisfactory, from an economic point
of view , to cast the cylinder and liner in one, in
which case the necessity for a water joint between
combustion chamber and water space is obviated .
This is done when manufacturing on a commercial
basis , but for several reasons a separate liner is
advised in this case . It is one of the simplest things
in the world for an amateur mechanic to unintention
ally turn up a cylinder egg -shape ; and it is of the
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Of the two line drawings given herewith, Fig . 2
show ; a cross -sectional end elevation of cylinder
casting, the section being taken through the
centre of the two valves . The bed is shown in
general outline, with the main bearing caps in
position . Details will be given with other views,
in the following articles .
In Fig . I a horizontal section is given of the cylin
der casting showing water spaces and shape of
combustion chamber . The water enters , as indi

utmost importance that a gas engine
piston should fit well. Again , with a
detachable liner it is not only an easy
matter to fit a new one when the old
one is badly worn , but it enables one
to clean out the water space comfort
ably and adequately in a reasonable
time.
As well as these advantages ,
bear in mind that the fitting of a
separate liner forms a most fascinating

344
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FIG . 2. —CROSS - SECTIONAL ELEVATION OF CYLINDER CASTING .
task , and one has , I think, sufficient reason for
making this form of construction a feature which
might otherwise have been left out .

cated on the plate, and circulates completely round
the exhaust valve seat .
( To be continued .)
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By W. L. Thomson .
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Bookshelf .

for
London :
TELEGRAPHY .
By F. E. Herbert.
Whittaker & Co. 6s. 6d . net . Pustage, 4d .
This book is , as its sub - title indicates, a detailed
exposition of the telegraph system of the British
Post Office, and is certainly the most complete of
the several English text-books on this subject.
Full descriptions are given of the latest arrange
ments for quadruplex working ; the Wheatstone
apparatus is more thoroughly described than is
customary , and the Hughes' instrument is well
illustrated and described , Universal battery working ,
repeaters of various types, testing , modern forms of
test-boxes, methods of superimposing, concentrator
and special switches are all fully touched on .
Hints on apparatus and circuit adjustments and
fault localisation, show the author to have a
thorough practical acquaintance with his subject.
The chapters on constructional work , both under
ground and aerial, are extremely good, and are
plentifully illustrated .
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' HIS model, which I made in my spare time,
THIhas proved very useful to me for studying the
operations of the slide-valve . The model
consists of a wooden base 9 ins. bong by 6 ins . broad ,
upon which at one end is fixed a small sheet of thin
brass abɔut 2 ins. long by it ins. broad . On this
is set out two circles of equal radii. In the centre
of the upper circle is fixed a short brass pillar.
The main crank and two smaller cranks or eccentrics
are fixed on to this pillar , and kept in position by
means of a screw . In the centre of the lower circle
is fixed a short pillar and main crank corresponding
to those of the upper circle .
At the other end of
the base are five bars of wood . The two outside
bars and the centre one are fixed , whilst the other
two are movable . On the centre bar and on the
the two slides are fixed
small strips of white
paper. On these three
С
strips are drawn a sec
tion of the slide valve ,
a section of the steam
ports, etc. , and a sec
E
tion of the piston , re
E
spectively . The slide on
which the slide-valve is
shown is connected to
the forward eccentric in
the
circle by
upper
means of an eccentric
rod , which I cut out of
brass sheet. The piston
is joined to the main
crank in the lower circle
by means of a connect
ing rod of brass . By
revolving the two main
cranks in accordance with
MR . W. L. THOMSON'S VALVE MODEL .
each other the working
of a slide - valve is easily
understood . Tw ) cranks are used because it is
The bɔok contains 868 pages , well printed on
impossible to have the main crank and eccentric ;
good paper , and has no less than 502 illustrations .
working on the same axle in such a model. The
A few of the latter are maker's blocks , but they
main crank in the upper circles has an index fyr
are clear and in no way mar the appearance of the
the one in the lower circle , and so the same relative
pages. The line drawings and diagrams are all
positions are maintained . Of course , whichever
excellent .
way the one main crank is moved the other must
In the preface , the author remarks that he has
be moved likewise . The eccentrics may be placed
decided to dispense with mathematics in the
in different positions by means of the screw pro
theoretical portions. This certainly makes easy
vided , and the necessary advance of the eccentric ,
reading , but entails the reader's taking certain
according to the lap and lead of the valve , obtained .
statements for granted , which is always an un
The paper may be removed from the valve slide
satisfactory thing. The elementary theory re
and various proportions of slide - valve employed .
quiring a minimum of mathematics is , however ,
[ A similar model was made by Mr. J. C. Taylor,
extremely well done .
before he commenced the valve gear of his mode!
Fig . 375 , page 651 , just as truly represents leak
launch engine, described in our issue of October
age as the phenomenon of electrification, and it
15th , 1902. The chief p int of difference in the
might perhaps have been better to have given a
construction of the models was that Mr. Taylor
curve showing either the fall in the galvanometer
used gear wheels of equal size ( obtained from an
deflection or increase in insulati in resistance , both
old clock ) in place of the marked -out circles . In
with respect to time .
this way the motion of the piston is automatically
As a record of Post Office practice — the best in
communicated to the valve , and the two move
the world -- the book is most interesting, and to
ments do not require to be independently set
students of elementary telegraphy , will be found
very useful.
for each problem . -ED . M.E & E. ]
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water -lines of 3 , 4 , and 5 ft . ; whilst some have made
their appearance this season with load water- lines
of 5 and 6 ft . , having displacements exceeding
By H. M. SAVAGE and J. CASE .
200 lbs . , and carrying from 4,000 to 8,000 sq . ins.
of canvas. These latter are, of course, powerful
ODEL yachting , like all other sports and
sea-going models ; and it is with this class that this
M
of the age. Both in the building and sailing
article proposes to deal .
Visitors to last year's Conversazione of the
of model yachts, skill and science have raised this
pastime from what formerly used to be considered
Society of Model Engineers, at the Holborn Town
as one most suitable for juveniles to what is now
Hall, no doubt remember the large model cutter
acknowledged to be one of the most clever branches
yacht Muriel exhibited by one of the writers of
of model -making, requiring to be followed with
this article, who was also its builder . The model
Success , a certain knowledge of nautical matters,
had just been completed , but had not been sailed, so
some acquaintance with mechanics , the laws of
that its sailing capabilities were still unknown
motion , opposing forces — as wind and water resist
factors . During this summer the model was sailed
in all kinds of wind
ance , which play
weather in
and
an important part
in yacht designing
Weymouth
Bay ,
— some idea of
and as her perform
ances exceeded the
marine work, and
a considerable
anticipations of her
build
er, it is pro
amount of patience
posed to enter fully
and technical skill .
Of course , it is clear
into the details of
construction ,
her
that the man who
in the hope that
simply goes into a
shop or gives an
sme other readers
MODEL
of THE
order to a pro
ENGINEER may be
builder,
fessional
pays his money , and
tempted to try their
hands at a similar
goes out with the
model under his
craft , with a view
arm , belongs to
to comparing re
quite a different
sults .
We should
like to invite skilled
category of enthu
siasts to those who
builders ,
model
their own
build
such as Mr. Bishop ,
models , and follow
of Bristol , and some
of his friends in
the sport with a
that district , to try
thoroughness that
almost elevates it
their hands at such
to a science .
and if
a model ,
others could
be
The coming into
existence of THE
found to follow suit ,
а
MODEL ENGINEER
new impetus
- the recognised
would be given to
official organ of the
this sport, and it
would be most in
model yachting fra
teresting to follow
ternity — and the
! Wecks & Gimbleti, Weymouth , the results of their
sympathy which its Photograph by]
labours
. Of course ,
Editor has always
MR . H. M. SAVAGE'S 114 - RATER MODEL YACHT, MURIEL ."
extended through
the building of a
its columns to any who are minded to contribute
model 10 ft . long is a piece of work which re
articles of general interest or merit, have done much
quires some courage to undertake, and as there
were no plans or designs to aid the builder of
to elevate the tone of the sport ; and it is certain
the Muriel, he discussed the proposal with the
that if it were not for THE MODEL ENGINEER the
late Mr. Wilson Theobald , who entered at once into
most valuable series of articles which have ever been
the idea with that thoroughness and zeal which was
written on the subject — those of the late Mr. Wil
characteristic of everything he undertook . Mr.
son Theobald — would never have seen the light of
Theobald first suggested the building of a craft
day. It is much to be regretted , in the interests
even 12 ft . long , to carry no less than 13,000 sq .
of the sport, that the early death of this clever and
ins. of canvas, and to have an estimated displace
gifted contributor has deprived the readers of this
ment of about 250 to 275 lbs . The writer, however,
Journal of the advantage of his technical skill and
found that his workshop would not allow of such
thorough knowledge of model construction and
dimensions to be followed , so it was decided to
designing.
The season of 1905 has been remarkable in one
reduce the over- all length of the craft to 10 ft . ,
feature, namely, the tendency to increase the dis
with a proportionate reduction of the displacement
placement and measurements of models now being
to about 230 lbs . and , previous to commencing
sailed , and to build them more and more on the
on the plans, Mr. Theobald inspected several of
lines of their large sisters . Thus we see that there
the smallest yachts afloat to guide him in the choice
are many models now being sailed having load
of his designs . The results of his investigations are
Sea - Going Model Yachts .

to

The Model Engineer and Electrician .

shown in the drawings and plans given herewith;
but as this design was purposely not followed in all
particulars by the builder, for reasons which will
be given hereafter, the modifications introduced by
the latter will also be described , so that anyone
- proposing to build such a craft may have alternative
plans to work from .
The main points on which the builder and Mr.
Theobald held different opinions were the adoption
of a light inside keel, to be strengthened hy floors
( as shown in his plan ) and two very thin decks of
3-16ths-in . wood each, to be covered with canvas
and painted white . The builder's objections to
these items were : Firstly, that , seeing the enor
mous weight of lead ballast that wouldhave to be
carried in the bulbs on the fin , extra provision would
have to be made to support such a weight from the
inside, as the leverage on the fin when the model
is sailing at a heavy inclination would most likely
strain some portion of her internal structure;
secondly, the building in of " floors ” would have
proved a very tedious and tiresome job ; thirdly ,
two thin decks of 3-16ths-in . wood would never
stand the upward tension exerted by the cleats and
screw eyelets necessary for the shrouds, stays , and
running tackle ; fourthly, such a deck would cer
tainly have warped with the exposure to water ;
and fifthly, a painted canvas deck would have
always looked dirty, and spoilt the general appear
ance of the yacht .
The following modifications were therefore made
in the drawings and carried out in the construc
tion :
( 1 ) Instead of a keel, as shown , i in . broad
and 3 * ins. deep at the mid- ship section, one was
substituted 2 ins. broad and 4 ins . deep at the
mid-ship section of solid oak , scarped at the stem
portion , as per plan , thus dispensing with the floors
entirely. The wisdom of this wasproved eventually,
as , in order to fix the fin clips to the under water
body, four bolts } in. in diameter had to be put
through to the inside, and this would have been
rather risky with a keel only i in . broad .
( 2 ) The freeboard was increased in. by putting
on , firstly , a solid deck of American whitewood
} in. thick, which was again overlaid with a second
deck 3-16ths in . thick, of white holly, thus
making a very strong tie to the gunwales, stem
and stern pieces , and considerably stiffening the
whole craft .
( 3 ) The suggested building frames, as shown
on plans , were discarded entirely , as it would have
been very difficult to make them and attach them
firmly to the building board . Instead, therefore,
the ordinary temporary solid frames were used ,
cut out of t -in. boarding, and these proved amply
sufficient for all purposes.
The net result of departing from the plans of Mr.
Theobald was an increase of the total displacement
of the yacht by 33 lbs. , bringing it up to 233 lbs . ;
on the other hand , it made her very much more
pɔwerful, although perhaps slower in pointof speed .
This was considered advisable, seeing that she was
destined to be sailed in all weathers and in rough
water.
Sail Plan. - Two sail plans are shown on page 13 ,
Fig. 6 being the one originally designed, and enables
shorter spars and masts to be used . It seemed ,
however, to have the appearance of being top -heavy,
and consequently the plan ( Fig. 5 ) was designed

January 4, 1906 .

by the builder and substituted as being more grace
ful , and less liable to cause excessive inclination.
It entailed, certainly, the use of longer and heavier
spars , and as there proved to be a good margin of
stability, there was no disadvantage. Even when
sailing in the strongest winds with all sails set,
including the large jackyard topsail , she went
through the water with scarcely the bulwarks
awash , and stood up grandly to all her canvas.
Her actual sail area worked out as follows :
Mainsail
33:58 sq . ft .
5.74
Jib
4:43
Jib topsail
Foresail
6:55
10.70 .
Topsail
Total , 61 ft . , or 8,784 sq. ins. of canvas .
Construction . — The usual method of construc
tion was followed , the boat being built upside down
on a building board, each temporary mould being
secured to it from underneath ; and in order to
secure the keel firmly in the mould slots, and brace
the whole to the building board, holes were made
transversely through the keel fore and aft, and
through these , strong galvanised wires were passed ,
the ends of the wires being again passed through
holes in the building board , and twisted together
underneath under strong tension. The usual
longitudinal battens were used to fair the moulds ;
the timbers were steamed in a similar apparatus to
that described in the article in THE MODEL ENGI
NEER of April, 1903 , for the building of the Hilda ,
and , after having been steamed, were passed , whilst
hot, from gunwale to gunwale, except a few at
the bow , which were divided at the keel , and held
in position to temporary strakes į in . wide by
ordinary clothes pegs — a simple, cheap, and effec
tual method , which can be thoroughly recommended .
The permanent strakes (mahogany ), 1 in . wide
amidships, were fixed throughout to the timbers
by brass screws, some 15 gross being used in the
strakes alone, the screws being fin. long (No. 2 ) .
All heads were countersunk , which was only pos
sible by using one of the ratchet screwdrivers with
countersink attachment and the screws were
driven home by simple pressure of the same tool,
no turning movement of the wrist being necessary .
These patent screwdrivers can be obtained from
Messrs. Nurse & Co. , 144, Bishopsgate Street, or
other good tool makers .
The fin is made from sheet zinc , No. 12 S.W.G. ,
and is detachable, being held between the brass
clips by brass bolts and nuts. The brass clips were
cast from the builder's patterns by Messrs . Nurse
and Co. , and , as already mentioned, are fixed to
the keel by long { -in. bolts, passing through to the
inside, and fixed with hexagon nuts. To complete
the appearance of the model, a strip of half-round
brass is run from stem to stern, thus also covering
the juncture of the bulwark to the deck. These
bulwarks are } in . thick and 1 in . deep, of walnut
moulding. After completion of the hull, she was
painted outside and inside with several coats of
white paint, the decks also being painted under
neath to prevent the rotting action of the sea water .
Two final coats of paint were Velure ," which can
not be too highly recommended for this work , as
it is absolutely unaffected by sea water , and
retains its lustre and brilliancy for a long time.
( To be continued . )
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Designed by THE LATE W. H. WILSON -THEOBALD, M.A.
“ A REACH DOWN WEYMOUTH BAY. "
MODEL YACHT, “ MURIEL."

Built by Mr. H. M. SAVAGE

(Overall length , 120 ins.; Sail area , 8,784 sq. ins.)
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Traction Notes on Road
and Rail .

MOTOR OMNIBUSES AND THE FOG.
During the early part of December, when thick
fogs were very prevalent in the Metropolis, con
siderable difficulty was met with in keeping the
motor omnibuses at work, owing to the fact that
the cautious progress which had to be made in
order to avoid accidents from collisions, etc. ,
necessitated them being run on the first speed for
much longer periods than is customary under nor
mal conditions. This resulted in the engines
getting dangerously heated, and, as a consequence,
the majority of the vehicles had to be taken off the
streets, so that once again the older, horse -drawn
vehicles had matters all their own way. The inter
ruption in the motor service was limited to the later
portions of the day , when the fog was densest and
the volume of traffic at its heaviest .
PARCELS TRAFFIC ON ELECTRIC TRAMWAYS .
The Manchester Corporation are doing a regular
parcels traffic over their electric tramway lines in
and about the city and suburbs of Cottonopolis.”

.1CARS
Fig
-O
THE
OF
.NE
NORTHERN
GREAT
Motor
STEAM
RAILWAY

THE GREAT NORTHERN RAILWAY STEAM MOTOR
Cars ,
When referring to the subject of rail motor -cars on
British railways in the issue of THE MODEL ENGI
NEER for December 14th last, the writer mentioned
that the Great Northern Railway were then about
to put into service a series of steam cars which had
been built at Doncaster Works from the designs of
Mr. H. A. Ivatt , M.Inst.C.E. , chief locomotive
engineer .
Through the courtesy of that gentleman it is
now possible to illustrate one of the cars, and to
give the principal particulars relating to it . The
engine portion takes the form of a small locomotive
with four wheels coupled and outside cylinders.
This may readily be detached from the car itself
when necessary, or the boiler may be lifted out
alone, without interfering with the other parts .
Steam is distributed to the cylinders by means of
Walschaerts valve gear, and the engine has dimen
sions as follows :—Cylinders, 10 ins . by 16 ins. ;
wheels, 3 ft. 8 ins. diameter ; heating surface ( total) ,
382 sq . ft .; grate area, 9 } sq . ft.; boiler pressure,
175 lbs. per sq. in. The car body is 49 ft . long , and
has accommodation for fifty - three passengers . It
comprises two third - class compartments, one
smoking and the other non-smoking , a first- class
saloon , luggage compartment, and guard's van.
The car can be driven from either end ; it is lighted
by gas, heated by steam , and has the vacuum brake
appliances, with blocks to each of the wheels . In
addition , there is a hand -brake acting on the engine
bogie wheels . The cars are for service on the
Louth and Grimsby section of the line, which is
14 miles in length . Six new “ haltes ” have been
erected, and , with the four existing stations , make
ten points of call on the route . The introduction of
these cars will allow of many of the trains which
formerly called at the stations being run through
express, whilst the cars are used for strictly local
or station-to-station traffic .

2:N

By Chas . S. LAKE .
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The cars used resemble somewhat in appearance a
railway box -wagon on two four-wheeled trucks .
They are painted red , with gold-shaded lettering,
and look exceedingly businesslike. One would think
that a similar service might be employed advan
tageously in the London district. At any rate, the
suggestion might form the basis of another L.C.C.
" experiment."
STRAKER OMNIBUS FOR CAMBRIDGE.
Messrs. Straker & Squire, of Bush Lane, Cannon
Street, E.C. , who are well known as builders of
motor omnibuses for the London Road Car and
other metropolitan ' bus companies, have supplied
some handsome-looking vehicles to the Cambridge
University and Town Motor Omnibus Co., Ltd.
These have very similar dimensions to those built
by the same firm for the London companies, and
readers are referred to pp. 273 and 274 of THE MODEL
ENGINEER for September 21st, 1905, for particulars .

pace at which the motor ' bus was travelling that it
was not turned over . About 8 ft . of the roadway
subsided , and the hole in the centre was 10 ft .
deep . An ordinary ambling horse ' bus would have
fallen into the hole, but the motor ' bus, thanks to
its superior pace, is no respecter of earthquakes .
No matter with what suddenness a chasm may be
formed , the motor ' bus will bridge it , and it is
obvious that the faster the pace, the safer we are
when subsidences are about — so why speed limit
at all when the safety of speed is so apparent ?
-“ Spark " in the Motor.
The Victoria Model Steamboat
Club .

' HE first indoor meeting of the above Club
THIwas held on Saturday , December 2nd , at
the Secretary's address, when about twenty
members assembled to hear
a lecturette by their Presi
dent, Mr. Jas. C. Crebbin , on
the subject of “ Firing Model
Boilers .' Mr. Crebbin , with
a few complimentary words,
presented the Secretary with a
handsome chronograph stop
watch , for use in timing the
Club boats . After a short
commentary on the various
methods of firing model
boilers, the lecturer proceeded
TheCAMBRIDGEUNDERSITY . TOWN
to get up steam in his fine
Cosmo
US:
model locomotive,
CO LTB
MOTOR OMNIB
Bonsor,” in order to practi
cally demonstrate the work
ing of the oil spray burner.
The rapidity with which
steam was raised to a high
pressure , and maintained ,
proved a revelation to the
members; the burner working
without fault or attention for
After the
over an hour.
members had applied a
FIG. 2.-MOTOR OMNIBUS FOR CAMBRIDGE.
braking test to the driving
( Built by Messrs. Straker & Squire . )
wheels of the model, which
consisted of attempting to prevent them rotating by
A PREMIUM ON UNTRUTH .
Under this heading the Horseless Age of New
gripping therims (a feat which noone succeeded in ac
York comments as follows : - “ An English auto
complishing ), the lecturer described in detail the ac
mobile firm invites owners of cars to send in par
tion of the burner and the chemical changes which
ticulars of the performance of the car whilst in
take place before and during the combustion of the
their possession, and the owner having had the
gases in the firebox ,
most satisfactory results with his machine is to
Mr. Jas. C. Crebbin subsequently made known
receive gratis an entirely new 1906 two -cylinder car
his intention of offering a silver medal for reliability
for his old one. It appears to us that, in reality,
to be competed for during 1906.
the owner who has had the least satisfactory results
The Victoria Model Steamboat Club was formed
with his car is entitled to a new one ; but un
in July, 1904, for the purpose of bringing together
doubtedly the firm fear that if the competition was
persons interested in model mechanically propelled
thus formulated, the letters received might not be
boats, irrespective of age or calling. It now numbers
some thirty members, with twenty - four vessels in
of much use to them in their business."
commission, representing all types of craft . Our
Why INDEED ?
fastest boat at present is the Teaser, owned by Mr.
Wonderful will be the narrowly averted escapes
E. Calverley, which covered 39 yards in ten seconds
of which we shall hear, owing to the speed of the
on a recent occasion . This boat is 6 ft. long , and
new motor vehicles. One record is to hand . A
complete with all deck fittings appertaining to a
Vanguard motor 'bus laden with passengers, was
model destroyer. The Club holds two MODEL
proceeding along Baker Street , when the roadway
ENGINEER certificates for 1903.-W. L. BLANEY,
collapsed under the vehicle . It was only due to the
Hon. Sec ., 99, Harford Street, Stepney, E.
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How

It Works .

By A. W. M.
III . -AN ELECTRIC MOTOR .
LL electric motors may be considered to work

poles . In a modern motor this idea is
masked by the peculiar form of the magnets , and
because electro -magnets being used , they are
covered more or less by insulated copper wire,

Pole

Pole
S

N

N
17

Poles

I

S

shape ; the wire which is wrapped round it is called
the coil. The permanent magnet remains con
tinually in a state of magnetisation, but the electro
magnet is only in a magnetised condition whilst
an electric current is flowing through its coils ; as
soon as the current is cut off the core ceases to be
magnetised .
All magnets have two poles , as they are called ;
that is, two places where the magnetism is chiefly
in evidence . It is at these poles that attraction
and repulsion takes place between the magnet and
an external object . In a bar magnet the poles are
one at each end of the bar . A horseshoe magnet
may be regarded as a bar which has been bent to
the horseshoe curve ; the poles are at the ends of
the bar which forms the horseshoe (see Figs . I and 2 ) .
The poles are called respectively North and
South to distinguish the one from the other , as,
though either will attract a piece of iron or steel,
they are not alike in their effects upon other
magnetic poles, and it is , therefore, necessary to

IN

s

FIG, I.
Hilla
I

wound into coils which are often arranged into
complicated groups or systems. But the effect of
the whole arrangement is simply to produce
magnetic poles and magnets which attract and
repel one another ; those which are free to move
do so , those which are fixed merely help to push
or pull the movable ones . It is a matter of con
venience as to which magnets are allowed to move .
If you take an ordinary motor and fix the spindle
in a suitable clamp , the field-magnet will rotate
around the armature when current is switched on .
One method of testing a motor is carried out in
this way ; in fact, both field-magnet and armature
will rotate in opposite directions if free to move ;
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distinguish the one from the other. The letter N
is used to indicate a north pole, and the letter S a
South pole , the names being a survival of the names
given to the needle of a ship's compass which is
really a bar magnet suspended on a pivot . The
rule which governs the action of magnets upon each
other is as follows : -Like poles repel one another,
unlike poles attract one another ; that is, a N pole
will not attract the N pole of another magnet , but
will repel it , not merely refuse to attract it , but
exert a force to push it away ; it will, however ,
attract a S pole and exert a pull upon it .
The poles of a permanent steel magnet, when it
has once been magnetised , remain respectively
N and S to their particular ends; but an electro
magnet has this important property that either
pole may be made N or S by sending the current
through the coil in the correct direction ; by merely
reversing the direction of the flow of the current
in the coil the poles are also reversed . This may
be repeated any number of times and with any
degree of rapidity. Of course, the opposite pole is

Poles

FIG. 2 .
electric motors have been actually made for use iv
this way.
There are two kinds of magnets-the well - known
steel permanent magnet as it is called , either in
the form of a horseshoe or a straight bar , and a
kind known as electro -magnets, which consist of an
iron bar wrapped with an insulated wire -that is ,
wire which has a covering of silk , cotton , gutta - percha
or other non -metallic substance ; the iron bar is
called the core and may assume a straight or curved
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always produced at the other end of the bar simul
taneously ; that is , when a N pole is produced at
one end a S pole is produced at the other end .
You cannot produce two N or two S pɔles at one
moment in the same magnet , or one kind of pole
at one end only and leave the other end unmag.
netised .
Rules have been established by which
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FIG . 5 .

the designer can determine which end of an electro
magnet will be N and which S , according to the
direction in which the coil is wound and the direction
in which the current is made to flow through it .
Fig . 3 shows an electro -magnet under three con
ditions ; first, with the current flowing through its
coils producing N pole to the left and S pole to the
right hand ; secondly, with current cut off from
the coils , consequently the core being without
magnetism ; thirdly, the current flowing through
the coils in a reverse direction , with the result that
the poles are now reversed , the S pole being to the
left hand , and the N pole being to the right hand .
It is not necessary that the coil should be wound
over the whole of the core ; it may be placed on
one part only (see Fig . 4 ) , not necessarily at one
particular end or in the centre , but anywhere as

S
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Fig . 6,

S
long as it is on the bar ; it is merely a question of
con enience of design. Though the efficiency may
be affected to some extent, the general result is the
same. If the core is bent to horseshoe shape , as
Fig . 5 , the N and S poles are still produced as
before .
The magnetism should be imagined as something
with a shape like a bundle of wires, but invisible,
which comes out of the north pole of the magnet
and passing through the air goes in at the south

pole of the magnet , taking the shortest and easiest
path (see Fig . 6) . As a matter of fact , some of the
magnetism leaks out at other places and takes
short cuts in again , but there is no need to take
this into consideration here. It is necessary, how
ever , to picture this kind of magnetic flow in order
lo form an idea of the formation of magnetic poles
in motor armatures and field- magnets.
If you take a steel permanent magnet and hold
its poles within a short distance of a small piece of
iron , so that the latter is within range of magnetic
attraction , it will move towards the magnet. This
is an example of motion produced by magnetic
pull or attraction . Imagine a bar magnet suspended
by a fine thread at its centre ( see Fig . 7 ) and the
S pole of another magnet presented towards the
N pole of the suspended magnet as shown , being
unlike poles they will attract one another and the
Suspended magnet will move towards the fixed
magnet , causing a movement of rotation in the
direction of the arrows. This is an example of
motion produced by the attraction between two
unlike magnetic poles. If the N pole of the fixed
magnet is presented to the N pole of the suspended
magnet , the latter will move away and cause the
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sus , ended magnet to rotate in the direction of the
arrows (Fig . 8 ) . This is an example of motion
produced by repulsion between two like magnetic
poles.
These examples will show that there is here a
principle upon which a motor might be constructed ,
but that in order to produce continuous movement
it is necessary to be able to control the time during
which the power of the magnets is exerted . A
magnet will pull a piece of iron towards its poles,
but the motion ceases as soon as the iron has
reached themagnet poles ; also, with the suspended
magnet in Fig . 7 the motion ceases when the poles
touch or are opposite to one another , and in Fig . 8
the S pole will , in due course , arrive opposite to
the N pole of the fixed magnet and the motion will
cease . If, however, it was possible to change the
polarity of one of the magnets so that its poles
were reversed at regular intervals , the motion could
be made continuous. Assume that the polarity of
the rotating magnet can be reversed at will by some
means, then starting , say, with repulsion between
two like poles ( see Fig . 9 ), the suspended magnet
would commence to rotate as shown by the arrows,
the unlike pole would in its turn come round and
be attracted to the fixed magnet pole; but if at the
moment when it was opposite the fixed pole its
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sign was changed , it would become like the fixed
pole and repulsion would take place . The move
ment would , therefore , continue ; it would be
necessary to so adjust matters that the momentum
of the rotating magnet was sufficient to carry it
past the fixed pole so that the action of repulsion
aided the direction of rotation . The reversal of
polarity could be made in the fixed magnet and
that of the suspended magnet remain unaltered ; the
effect would be the same.
It would not be possible to produce this effect
by means of permanent steel magnets alone , be
cause , as already explained, their magnetism and ,
consequently, their poles remain constant , but an
electro- magnet enables this reversal of polarity to
be accomplished as shown in Fig. 3 , so that one
electro -magnet and one permanent magnet, or two
electro- magnets , or one electro -magnet and a piece
of iron form the elements with which a practical
motor can be constructed ; in fact , almost all of
the early electric motors had their field -magnets
and armatures shaped as simple bar or horseshoe
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N
Repulsion
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Repulsion
S

S

F16 . 9.
magnets , a number of such magnets being com
bined in a single motor to obtain greater power or
smooth working. In some instances, the inventors
followed the mechanism of the ordinary steam
engine , merely substituting an electro -magnet for
the cylinder which pulled upon a piece of iron
representing the piston. In the United States
some comparatively large motors were made upon
this plan , one in particular actually driving a car
upon one of the ordinary railways at a speed of 19
miles per hour, according to report , the current being
supplied from primary batteries carried on the car .
( To be continued .)
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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 Novel Electrical Musical Instrument.
A correspondent very kindly pointed out an error
in the connections of the electrical clock chime
device described in our issue of November 23rd
( pige 491, Practical Letters column ). On examina
tion , we found that our correspondent's amended
diagram would not work satisfactorily, and so we
approached the original contributor . Mr. Thain
writes as follows :
TO THE EDITOR OF The Model Engineer.
DEAR SIR, —I regret that an error should have crept
into my drawings. I am sending on a corrected draw
ing of the connections . As
will be noted , the motor is in
parallel with the bells , and the
battery in series with the
clock , thus bringing the cur
rent , at a certain time , to the
two terminals, where part goes
to the motor and part to the
Aliractio ?
bells.
I thank your corre
spondent ( Mr. Cochrane) for
his suggestions, but his con
nections are , however, quite
useless from the fact that if
one of the brushes are
S
making contact on the drum ,
which is very likely , a
current flows through the
bell or bells, as the case may be, then through
the brushes, drum , and motor, back to the bat
tery , which would mean that the bells would
continue to ring and , perhaps , cause the motor
to start .
I have not yet devised an appa
ratus to stop the instrument when the tune

Bell

Motor,

Drum

Terminals ( clock

The Society of Model Engineers

Ballery
[ 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 MEETINGS.-- The seventh annual Con
versazione will be held on Friday , January 12th,
at the Holborn Town Hall, for which a specially
interesting programme is being arranged .
The next ordinary meeting will be held on Thurs
day , February 8th, when practical demonstrations
in marking -off work, silver soldering and brazing,
valve setting, and brass finishing and polishing,
will be given by various members . - HERBERT G.
RIDDLE, Hon . Sec. , 37, Minard Road , Hither Green ,
S.E.

Hilla
CORRECTED DIAGRAM OF CONNECTIONS .
is finished, and this is the only drawback to it .
The bells should be of a higher resistance than that
of the motor, to prevent as much as possible the
varying voltage and consequent deviation in speed .
A 4 - volt accumulator is the best form of battery to use .
Readers who contemplate making an instrument
of this kind might, perhaps, find a difficulty in
getting the right toned bells ; of course , this item
would have to be carefully gone into , as an odd
note spoils the effect . - Yours faithfully,
Gloucester .
JULIAN G. THAIN .
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Mirrors for Half- Models.
TO THE EDITOR OF The Model Engineer.
DEAR SIR , —All photographic reversing mirrors
are made as your correspondent E. F. R. describes,
and are silvered over and over again , as occasion
demands, when they are tarnished , as constantly
happens, the silver itself being exposed to the air .
He will find no difficulty in obtaining all particulars
if he will apply to Messrs. A. W. Penrose & Co. , 109,
Farringdon Street , E.C. -Yours faithfully ,
New Oxford Street , W.C.
A. F. ALLMAN .
TO THE EDITOR OF The Model Engineer.
DEAR SIR , -I was much interested in the letter
from E. F. R. , in The Model Engineer for December
14th , on “ Mirrors for Half -Models ." I think it
extremely probable that his mirror has been silvered
by one of the chemical processes used in silvering
telescope mirrors, whichare silvered on the outer
surface and then polished .
E. F. R. will find much information on this
subject in back numbers of the English Mechanic.
Detailed instructions are given in the issue of that
journal for June 4th, 1897, vol. 65 , page 349 .
If E. F. R. is unable to see the back numbers of
the English Mechanic, I shall be pleased to send
him instructions for silvering his mirror , if he will
write to me direct . — Yours truly,
Alfoxden , Torquay .
G. N. CARLETON - STIFF .
Three Miniature Engines.
TO THE EDITOR OF The Model Engineer .
DEAR SIR, - I have pleasure in enclosing photo
graph which I have no doubt will be of interest to
many of your readers.
It represents three engines of the slide- valve ,
double-action , high-pressure vertical type, and,
considering the completeness of detail, may almost
lay claim to be the world's smallest . The largest ,
which contains sixty - two separate parts , was built

THREE MINIATURE STEAM ENGINES.
originally on sixpence , but now occupies a slightly
larger base.
The next is built on a threepenny - piece , and is
built up of thirty -seven parts, while the smallest
consists of forty -two parts, and has for its base a
three-balſpenny -piece.
To give measurements
would be superfluous, as the photograph represents
the engines slightly larger than actual size.
may say that I have made them entirely
myself from my own designs, the turned parts
being worked on a 3 -in . centre lathe. - Yours truly,
S. HYDE.
Huddersfield .
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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 . Leiters 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 on
of the paper only, and the sender's name must be in
scribed
the back . ( 2) Queries should be accompanied ,
wherever possible, with fully dimensioned sketches, and corre
sponden's are recommended to keep a copy of their Queries for
reference. ( 3) A stamped addressed envelope (not post-card)
should invariably be enclosed, and also a " Queries and Replies
Coupon ' cut out from the advertisement pages of the current
issue. ( 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)
Al 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 :
(15,061 ] 4 -in . Spark Coll. J. G. W. (Glasgow) writes
( 1 ) I am making a 4-in . spark coil as described in your handbook,
but I want to have core 8] ins., ebonite tube 9t ins., and primary
coil (in three layers) 7) ins. long ; the secondary to have forty
eight sections, $ in, thick. I have been given 41 lbs. D.c.c. No. 36
S.W.G. wire instead of s.c.c. ; this will take up more room on the
secondary. How can I remedy this so as to get the full amount
on and maximum spark length from this coil ? Could I advan
tageously make the diameter of secondary larger ? (2) Is it
possible to connect up a mercury break without the ordinary
hammer break being on the coil at all, and, if so, how ? ( 3) Would
you give me your opinion of the best kind of vacuum tube for
x - rays from a 4-in , spark and where to get it ? I have your book
on X-rays.
( 1) The slight modifications in dimensions are not likely to
produce much effect one way or the other ; the exact number of
sec ions in the secondary does not matter ; D.c.c. wire, however ,
is at a disadvantage, as the thick covering will not allow you to
get on so many turns with a given weight of wire. We can only
suggest making sections of larger diameter to accommodate the
extra bulk . Take 1-48th of the weight of wire and wind it up into
one section ; this will enable you to ascertain the
diameter which the sections will wind to. (2) Yes ;
put a pair of terminals to the baseboard instead of
the contact-pillars 24 and 21 , page 36 of our handbook,
the terminals taking the place of the pillars. The
break of the mercury break is then connected to the
terminals and takes the place of the platinum con
tacts 14 and 15. ( 3 ) Try Messrs. T. Darton & Co. , St.
John Street, Clerkenwell, London ; tell them what
kind of x-ray work you intend to do.
( 15,035) Mercury Interruptor. A. L. (Victoria
Park ) writes : Some time ago you answered
a query for
me re 2- in. spark coil and mercury interruptor , but I
satisfactorily
them
cannot get
now . An
to work
8-volt 30-amp -hour accumulator supplies the current
for the coil, and three Leclanché cells in series for the
interruptor. I have unscrewed and removed the
hammer spring, leaving only the spring and contact.
pillars ; to these I have attached the interruptor. I
use paraffin in both cups. The interruptor works
well until I switch on the current for the coil, then
I get a continuous 1 - in . spark, but the paraffin spurts
up from the break cup like a fountain , and some
times catches fire. After the paraffin is used up, the
mercury seems to be alight' and gives off vapour
then the sparking ceases. I expected good resultswith
this accumulator and mercury interruptor, both being, I think,
of the best make, considering I used to obtain a 1-in. spark with
only
dry
in series; this, of course, was only an experi
mentalthree
test. I cells
may add here that I used the ordinary
hammer
make-and- break. I should be very thankful if you would give me
any suggestions that would lead to better results.
Have you studied the mercury break described in Chapter VI
of our Handbook No. II on “ Induction Coils " ? Perhaps you
have not sufficient depth of paraffin on top of the mercury. Try
various depths ; the plunger should rise high enough to be well
clear of the mercury. Try methylated spirit instead of paraffin .
Cover in the break cup at the top by means of a plug or cork . As
regards spark length , try the break at higher speed and at various
speeds. It is necessary to clean the mercury with nitric acid
and by straining it occasionally.
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115,057) Ligbtlag Motor - Car Lamps . E. C. C. ( Hythe)
writes : Would you kindly inform me on the following query. I
wish to fit to a 15 h.-p. three-cylinder motor-car a small dynamo
(No. 2 Kapp type ), output 3 amps. 18 volts, to light the side lamps,
and wish to drive it from Aywheel of engine, 2 ft. diameter, run
ning between 400 and 600 r.p.m. ( 2 ) if I run through an
accumulator 15 volts, will it keep lamps alight for a short time
wben car is stopped, also prevent burning of lamps ? ( 3) Would
you fit a 4-in. or 6-in. pulley wheelto dynamo ? (4) Is it necessary
to fit special attachment to allow for engine running fast or slow ?
( 5) Will dynamo light four 5 c.-p. lamps comfortably when run
ning at about 1,800 r.p.m. ?
( 1 ) Pulley on dynamo would be about 34 ios, diameter. ( 2) If
you arrange for accumulator to be put in circuit when speed of
car drops below a certain point. ( 3 ) See above. ( 4) Yes ; other.
wise the voltage of dynamo will rise and fall with the speed, and
lamps will go bright and dull. ( 5) Just about : but speed must be
higher than 1,800 — say, 2,300 . We should advise you to run all
your lamps from accumulators whe i car is running, and charge
accumulators from time to time as required .
! 14,938] Telephone Circuits. J. 0. A. writes : I have two
microphones as per the rough sketches enclosed (not reproduced ),
and shall be very pleased if you will send me a diagram of coanections
for same. I have tried them many ways . but cannot get them to
work. I think they are to be used on a bell circuit and connections
made to the push by the 2 -pin plug. Will they require more than
two Leclanches to work them at a good distance ? They are
e
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DIAGRAMS FOR ALTERNATIVE ARRANGEMENT
OF TELEPHONE CIRCUITS,
marked P.H.C. microphone, and I shall be very glad if you can give
me any idea of the maker.
You do not state whether your instruments work with or without
induction coils. The sketches herewith show connections for both
systems, however. We do not know from your description what
make your instruments are. Our handbook, “ Telephones and
Microphones may assist you. It is 7d. , post free.
( 15,060 ) Driving Dynamo from Bicycle whilst Riding.
E H. B. (Putney) writez : I am thinking of making a small
dynamo for lighting my bicycle lamp, to be driven off the iaside
of the front-wheel rim . I intend to light the lamp from an accu
mulator, and to charge the accumulator by the dynamo. I should
be glad if you could give me any information on the subject,
This has been tried, but the rider soon tired of his occupation.
It will take an equivaleat of power to four or five miles extra per
hour above normal speed. The idea is not a very practicable one.
( 15,070) Miscellany. P. F. P. (Australia) writes : ( 1 ) How
can the worm-wheel of the dividing appliance by Cross-Keys,"
in M.E. of March and, 1905 , be best fixed on a 31 -in. centre
Britannia article
lathe ? anywhere
Can I get the components of this or the
finished
? If not, recommend a firm who
would make same for me at a reasonable figure. ( 2) Do
you know of any firm supplying small carborundum wheels
for use on a milling spindle in the lathe, from it ins. to
3 ns. diameter required ? If so , whom ? ( 3) Do the same
calculations for excitation required on dynamo of 100 watts
and over hold good for the smaller machines , and does the iron
to be used in their construction require to be so much harder than
that for large machines , or is the employment of wrought iron or
mild steel cores impracticable ? I have not been able to make
much of a go of machines under 100 watts. Would the employ .
ment of wrought iron (not annealed) for the yokes, and that of
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mild steel of same section for cores on a Manchester of 60 watts
prove fatal ? I cannot get one of that kind to build herself at all ;
smaller sizes are wurse still. ( 4) Is it possible to run an ordinary
gas engine as supplied for town gas or oil (kerosene) from producer
gas ? And what alteration is necessary ? If any, would the
change entail much falling off in power ? ( 5) I am making a racing
steamer whose M.S. is 41 sq. ins. Is 41 ins. diameter for the pro
pellor anywhere near the mark ? Inclination of shaft to hori
ins. below
zontal is about 4 degs., and end of shaft is 2 11-16ths
L.W.L. I have designed a peculiarly light and compact engine for
this boat. The design does away with heavy baseplates, piston
rods and connecting-rods, eccentric and packing glands, so that
the steam can be given a good superheat, and the lubrication is
easy . I should be pleased to send the drawings of same if the
Editor would care to have them - shall I do so ? (6) How is the
standard soap solution used for testing water-hardeners made ?
Kindly let me have the formula for it - cannot get the article here.
(7) Where has the Model Steamer Competition got to ? Is it still
existent ? Could I enter a boat if I sent it to England to be run ?
I guess I can crack the previous record for a 6 -ſt. boat, and have a
bit to spare ! ( 8) Is there any person , firm , or institution who
makes a speciality of buying model material and model-making
machinery for clients known to you that could be depended on to
know good stuff when they see it, and to send good stuff ? If so ,
Iaddr
shou
ld , on my own behalf , and possibly others also, be glad of their
ess.
(1) The article is, we think, quite clear. We should require
drawings of the lathe to do anything further . A. Cole, 111 , Clap
ham Park Road, Clapham , London, S.W. (2) C. W. BurtonGriffiths
and Co., Ludgate Square, St. Paul's, London , E.C. (3) Yes ;
though, of course, their efficiency is much less. We should advise
you
cast-iron
field , and magnetise it to begin with , by
meansto oftrya afew
cells. After
running once or twice there will be
enough residual magnetism to make her build up easily. (4) Yes ;
though it depends upon design of engine. Larger gas ports and
valve are generally fitted ; available power would be slightly
les ; ( 5) This seems rather large ; try one about 27 , or 3 ins.
diameter. Yes, we should be pleased to see your drawings
and photograph -- if possible —of engine. (6) This is composed
of castile soap dissolved in dilute alcool. We believe it is
somewhat dificult to make, and we advise you to purchase
it ready mixel. Toe process is this : Obtain a bottle and place in
it a deinite quantity of water to be tested. Then add a small
amount of solution, and shake up vigorously If it does not froth ,
add more solution, and shake again . Proceed ia tais ma iner until
you get a permanent froth . The quantity of solution used to
obtaia this is a measure of the hardness of the water being tested.
(7) It will probably be revived next year. ( 8) Our Expert Service
Department.
[ 15,140) Running Petrol Motor . L. C. ( Sowerby Bridge)
writes : I have a h..p . gas engine which I should like to run with
oil . I have made a good strong wick carburettor, as illustrated in
the M.E. some time ago, and am going to use petrol. I have not
sufficient gas for both ignition tube and for running engine. What
I should like to know is : ( 1 ) Is there any danger in using petrol, as
I am still using gas for the ignition tube with Bunsen burner ?
Don't you think there is danger of back-firing and exploding
petrol ? ( 2 ) The gas and air valve and exhaust valve are controlled
by side shaft ; but supposing the gas valve leaked at any time,
and is back -fired along the tube to the carburettor --which is about
2 yds, away from the engine-would it not explode the car .
burettor ?
( I ) Not provided you keep the petrol supply tank in good order,
and not near the naked flame. ( 2 ) Insert a couple of pieces of fine
wire gauze in the supply pipe.
( 15,186 ] Dynamo for Arc Lamp . F. T.:(Belfast) writes
I intend making a small dynamo to light small arc lamp, as
described in The MODEL ENGINEER of April gta, 1903. Waat
would the output of dynam ) be in volts and amps, for a “ Kapp ".
type as Fig . It of your series of handbooks, "Small Dynamos and
six
Motors," with wrought-iron field -magnets. I have got a like
part commutator | in diameter by i in . long, which I would
to use . I have got a water motor, as sketch (not reproduced ),
which I built over three years ago ; pressure of water around here
is 60 lbs ., but I am at a loss to know what the power of motor is .
Would this motor be powerful enough ?
A machine of 50 volts 5 amps, would be about the size required
though a smaller machine--50 volts 3 amps . - might suffice. We
should advise the larger. We do not think motor would be large
enough for the work -much better use a small gas engine. Kindly
comply with rules in future.
( 14,958) Electro -Magnet \Windings. G. F. ( Abbey Wood ,
writes : I wish to make the above electro -magnet as powerful as
possible, with current from a 4-volt accumulator flowing through
coils. With what size wire must I wind it to obtain maximum
amount of magnetism ?
Depends upon size of accumulator. If cell will stand a discharge
of, say, i am ., then wind bobbin with about 52 yds. No. 24 S.W.G.
( 14,948 ] Bichromate Cells . M. H. A. ( Watford ) writes :
In your No. 234 of THE MODEL ENGINEER , in the description of a
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constant bichromate battery, I should like to know if the ca bons
have to be connected together, or if this is done by the broken coke.
If this is the case, what is the object in having terminals on both
carbons ? Also, should like to know height and diameter of
outer jar, and where they can be obtained ? Also, approximate
amp.-hours capaci y.
If the cells are wanted to work in series ( to give high voltage)
then onnect carbon to zinc and carbon to zinc, and so on . If run in ,

Paralic ?

1
Series

T

Giery 14948
DIAGRAM OF BATTERY CONNECTIONS.
parallel to give only 2 volts ( the voltage same as that of a siagle
cell), then connect all carbons together and all zincs togethe , as
shown . Any of our advertisers would supply you with jars.
About 15 amp. hours.
(15,185) Electric Lighting and Heating. H. H. (Holm
wood) writes: I shall bevery glad if you can tell me( 1 ) whether a set
of fifty - four accumulators , whose maximum discharge is not sup
posed to exceed 18 amps . at 100 volts, would light a radiator or
an electric stove, besides burning lights in the house ? The house
would probably require 10 amps. The cells, when new , would
burn twenty 16 C. p . lamps for six hours, which would be 11 amps .
an hour at 100 volts . (2) If it is possible, we have two spare places
for wires on the distribution board . If two wires were connected
and carried along to the room where the stove is required, and a
switch and a wall plug placed in position , would this be all that is
necessary ; or could I tap the wires already in the room ? (3) Have
you a book on sale that would explain the different methods of
heating rooms by electricity ? I thank you for answering my
question No. 15,062, “ Charging Small Accumulators from a
Dynamo." I see by your sketch sent that the resistance is placed
in the positive wire of the dynamo. Please say, when you answer,
if it matters which wire the resistance is put in : negativeorpositive.
It depends upon the current the stove or radiator takes. Find
out this from the makers ; then if 8 amps, is sufficient, you may
run both lamps and stove at same time without exceeding the
maximum discharge rate of your cells . (2 ) Yes, run lead from
distribution board to wherever the stove is required. ( 3) We do
not know of a book devoted to this subject exclusively. It is
usual to place resistance on the positive, but it is not absolutely
essential in your case .
( 15,128] Running Petrol_Motor with Town's Gas.
G. McD . (Edinburgh ) writes : Fo some time past have been
building a dynamo (Manchester type), about 500 watts. Would
a petrol motor, with water-cooled cylinder, do for driving this ?
Instead of using petrol, I mean to use the ordinary town gas --will this do all right ? Also what size of engine would be required .
in order to make up for loss of power between petrol and gas ?
Would one of 21 n.-D. do ? Could engine be kept sufficiently cool
by a fan for lorg runs ?
( 1 ) We cannot answer for your motor running well on town's
gas . The mixing may not be all that is desirable, and may conse
quently give trouble ; otherwise it should answer your purpose.
Difference in power would not be very great. ( 2) Possibly ; but
water is far che best.
( 15,130] Overloaded Motor. A. C. (Glasgow ) writes :
Some time ago I wrote you regarding my dynamo ; since then I
have increased length of armature same as fields, and re-wound
with
same with No. 22 ; fields the same as before. I am drivingWater
the sanry water motor, and I cannot get the speed now.
with hollow brass
motor consists of brass 8 - in . diameter wheel,
iscs so Hered into rim , and two jets $ diameter. What I want
know , how to get the speed . I have tried direct coupled, too.
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The best speed I got was 1,600, from a pulley 3 ins. diameter.
Hope you will be able to give some remedy. I have trie : lifting
the brush ; then I got the speed alright, showing it is want of power.
You can only do oneof two things- either get more water pressure
or take some of the load off machine, provided all mechanical
details are in good order, of course . You can't possibly get power
out of nothing .
( 15,125) Charging Accumulators from Primary Cells.
H. R. J. (Bristol) writes : I have just bought seven 50-amp.-hour
E.P.S. cells , and wish to know how to charge them . I have ten
stoneware battery jars, 6 ins . by 4 ins.-would you kindly tell me
if these would do for charging them ? What kind of cell should I
make up to obtain maximum current for this size outer jar ?
Which gives the most current -- a Bunsen cell or a double - fluid
bichromate cell ?
You would need a very large battery of primary cells of any
kind to charge such an accumulator well. Ten bichromate cells
ia series would give about the right voltage, but each cell would
håve to be much larger than a 6 - in . by 4 -in . A quart-size Bun
se i could give an average of 2 amp.discharge for about 14 hours,
when the current drops considerably. You will thus see it is a
matter for trial to find whether it is worth your while charging in
this way . You are bound to lose in the end, as a certain waste is
inevitable . There is not much to choose between a Bunsen and
bichromate cell. Tne curr at given by either depends upon un .
known factors and conditions of working.
( 15,063] Model Locomotive Boiler . A. T. ( Nottingham )
writes : I am building a - in , scale model locomotive, four-coupled.
The boiler has four -io . water tubes, with cast dowacomer, and
as I have a piece of 2t - ia, tubing, I wish to know if I could use
same for the boiler in conjunction with a 3 - in . outer barrel with
success ; or would it be better to use 24-in, inner barrel ? The
thickness of the tube is about 16 W.G. Would this be too thick
for good steami g ? The inner barrel would be 10 ) ins. long, and
outer barrel 121 i is. , using two slide-valve cylinders , } in . by i in.
Yes, we would use the 24 -in. tube under the circumstances ;
1-16th- in , is not too thick for the inner barrel. The other propor
tions appear correct.
( 15,056 ] Fuse Wires. J. R. S. ( Ferry Hill ) writes : Wil
you please tell mº the gauge of the wires enclosed, and what amps!
theywill fuse at ? Also , what gauge will fuse at 26 amps. ?
Your wires are 16, 18, and 19 S.W.G., apparently lead or a lead
alloy fuse wire ; No. 16 will fuse at about 20 or 21 amps. Thel
other sizes being , we presume, rui in parallel, will carry twice
their individual cure it. Thus, No. 18 ( two strands) will take
13'5 amps. fusing curre it, and No. 19 ( two strands) about 12 amps.
( 15,066) Model Steam Plant. R. B. ( Berkhamsted )
writes : I have a horizo ital engine, x -in . bore by it -in , stroke ;
when working at 40 lbs. pressure my boiler is well master of the
engine. I wish to use thi ; e igine to drive a dyjamo to charge ai
8 -volt 10 amp -hour accumulator. ( 1 ) Can you tell me wiat size
dynamo I should require, and at what speei I should have to drive
Tae flywheel on engine is 7 ias. diameter, and I iited to
work it at 300 re rolutions. Could I decrease the size of the fly
wheel so as to gaia po xe:? Can you tell me where I could procure
a suitable dynamo ? ( 2) I have an engine, 2:in . bore by 4-in.
stroke, andwish to get a boiler to drive it. What size must boiler
be ? I prefer a vertical tubular type.
The indicate 1 horse-power of the engine would , at 500 revolutions
and 40 lbs. pressure, be about
6 X 3
3
IO < 24
40 i.h.-p.
Reckoning on 1'40 h.-p. lost in internal friction, then 2-40th or
I• 20th b.h.-p. is the maximum amount available. In such small
sizes dynamos will only give about 200 to 250 watts per brake
horse -power, so we would recommendwould
a 10-wattalter
Wind;
the flywheel
not machine.
the dynamo for 10 volts i amp. We
make the dynamo pulley larger. We can recommend Messrs.
Thomson & Co., 28, Deutford Bridge, Greenwich, S.E., for a good
dynamo at a reasonable price. A 2 by 4 engine at 50 lbs , pressure
and 503 r.o.m. will consume about 20 cubic ias. of water per
minute. A vertical centre flue boiler, 224 ins. by 48 ins., or a
vertical multitubular boiler, 20 ins. by 30 ins ., with twenty to thirty
tubes ( 1 } or it ), would be required to drive the eagine well . In
duced draught should be used to get the full power.
( 15,071) Magneto Igaition. J. B. (Sheffield ) writes :
I am thinking of trying to make a magneto to fire a 3 h.-p. gas
eagine. I have your handbook on " Gas Engines," so I think
could fix one on . I enclose sketch of magnet (not reproduced, please
sav if rightly proportioned ? If not, where to alter it ? I should
like it smaller if you could be sure of it working all right . ( 1 ) Please
say wiat size it should be to work all right ? ( 2) There is one on
an engine at our works and the magnet laps are one on top of
the other (not shown ) . Would each lap be better in one
? There
are six lans -- three inside and three on top.
(piece
3 ) Woul
d magnet do made of file steel or good cast steel, dead
hard ? (4) Will armature have to be built of laminations ? What
size wire shall I wind it with ? It will be it ins. diameter by
3 } ins. long , H -type ( 5) Will it have to be i asulated from engine
body ? ( 6) If thee is no commutator, how do you keep the
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wire from wearing in two ? (7) I cannot see any bearings. How
are they fitted to maguet ? Could you give me a drawing ? (8) Is
each iron pole in one piece and then fastened to magnets ? (9)Do
you magnetise each lap separate or all together with poles on ?
( 1 ) The sizes you show on your sketch are about correct, and
machine should work all right. ( 2 ) A permanent magnet is best
made up of small pieces, magnetised separately and then put to.
gether. ( 3) Good cast steel will do. (4) A good soft casting
would do. Use No. 30 S.W.G. and wind on as much as space will
allow . ( 5) Yes. (6) The armature is stationary, and the iron
shield moves across the field instead . Thus, the armature wires
may be perfectly insulated. ( 7) If you will refer to " High Tension
Magneto Ignition Systems,” 25. 2d . post free, you will find much
useful information on the subject, with illustrations. (8 ) Yes.
(9) Yes. Separately first is a good plan, and finally all together
when poles are fitted in .
(14,712A ] Superheater for Model C.R. Locomotive . W. H.
( Birmingham) writes: I am very desirous of fitting a super
heater in the smokebox of my t-scale Calendonian Railway Loco
motive, as I find that the steam is rather wet, and the engine uses
more water than it should do theoretically . The draught also is
poor.
We append herewitha drawing of a suggested smokebox arrange
ment ( to a scale of half full size) for a t- in . scale model Caledonian
locomotive. The type of superheater is that shown in “ The
Model Locomotive," and termed a "hair -pin " superheater, the
only modification being that the small horizontal tubes are bent
with a larger radius than that given in the designs in the above
named book , owing to the fact that the smokeboxof the Caledonian
locomotive is not of the more modern extended pattern. The
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of course , the F.M.'s, in order to increase the length of " active
wire," and thus compensate for the loss of speed . The dimensions
and windings which I propose to make are as follows :-- Diameter
of armature, 34 ins.; length of armature, 6f ins. ; thickness of
F.M.'s, I ins. ; depth of coils on F.M.'s, 2 $ ins. Armature to be
wound with 24 lbs. No. 20 wire D.C.C. ; F.M.'s to be wound with
9 lbs . No. 26 D.C.c. wire ; speed , 1,420 r.p.m. The quantities of
wire I suggest would just allow for the same number for turns on
F.M.'s as the quantity given in the book above mentioned , while
the length of conductor on armature multiplied by velocity in feet
per minute is equivalent in each case . Would you please say if
this is a proper method ?
The effect of lengthening the armature core and field-magnet
to correspond (provided you do not reduce the thickness of the
magnet) is to increase the number of magnetic lines of force, which
are cut by the armature wires, provided also that you do not
decrease the weight of wire in the field -magnet cores, but increase
it according to the increased length of the magnet. If you double
the length of magnet and armature core under these conditions
the machine will generate its output at half the speed (approxi
mately ), and so on . The ampere turns of the new field -magnet
winding should be equal to that of the old winding ; that is, the
number of turns of wire in the coils multiplied by the amperes of
current flowing through the wire. Your new winding of No. 26
winding, there .
gauge wire will be of higher resistance than the old
fore the ampere turns will not be so great. We advise you to use
No. 24 gauge wire for the new winding and spend more current in
the coils to compensate for this ; you must pay something for low
speed .
( 15,146 ) Induction Coil Connections. P. H. ( Preston )
writes : I have endeavoured to follow out
your instructions, as per your MODEL EN .
GINEER Series ( No. II ), “ Induction Coils
for Amateurs." I shall be very glad if
you will tell me if this is correct (sketch
not reproduced )
We regret we cannot make a clearer
diagram of connections than is given on
page 19 of our Handbook No.II. Battery
is connected to the two ends of primary
wire, which , of course, places the con
tact- breaker in series with the cells and
itself . The secondary wire is quite sepa
rate, as you show it on your diagram .
( 15,151 ) Acetylene Generators and
Burners. E. V. F. (Darlington) writes :
I have read THE MODEL ENGINEER for
five or six years, but have never noticed
anything practical on acetyleneYo
gas mafor
lanterns to work at 2,000 C.-P.
u y
think, like I did at first sight, that it
G
seems enormous, but the best motor- car
lamp you can get gives about 5,000 C.-P.
-Pipe to
Liners
( I have not mistaken the figures, as they
steam
are in a well-known firm's motor cata .
chest
ogue ). ( 1) In the first question, is it the
burner that has any effect on the candle
power ? ( 2) How is it that in a motor
lamp for the consumption of 11 lbs. of
carbide you can get a light of 750 C.-p.
for about 24 hours with the drip system
(water to carbide) ? ( 3) Do you think it
AU
is possible to make a generator and get
burners to give such good results ? (4 ) If
you take 5 cu ft. to the lb., 50 C.-p. per
Query 14712
cu . ft. , therefore i lb. gives 250 C.-P. ;
SUPERHEATER AND SMOKEBOX ARRANGEMENT FOR MODEL
and so. !o get 2,000 for 2 hours, 16 lbs.
of carbide would benecessary with Bray's
CALEDONIAN RAILWAY LOCOMOTIVE ,
acety nie blchers. ( 5) The enclosed are
! lut reproduced ) of a generator
drawings
(Halt size for scale Engine. )
that would nold 7 lbs, of carbide ; and if
it
is
merily
of special burners,
I think it would do. The generator a ismatter
water -jacketed, and fitted
whole of the joints of the superheater tubes should be silver
soldered . The “ breeches " blast pipe shown in our sketch is
with a tap to regulate supplyof water.
intended to be a casting, and the passages may be drilled out .
are afraid some
makers
and It
dealers
very greatly
The nozzle is formed by an internal liner, as indicated. The exten
to talk of
nense exaggerate
ishi
lamps.
of their
theWecandle-power
sion of the chimney inside the smokebox is proportioned in accord 5,000 C. p. motor-car lamps, with acetylene
Hy other source
ance with the best practice . The blast nozzle, it will be noted,
of light. The most you can expect to get with di acetylene lan.
is lower than in the original drawings. This alteration is a very
tern jet is from 170 to 200 C.-p., and then only when combination
important one.
of large-capacity burners worked under correct conditions. This
erht jet .
( 15069] Effect of Increased Length of Armature on
is about the same candle-power as a blow -throu
" a from
Output of Dynamo. S. W. (Ulverston ) writes: I am desirous
A mixed jet, worked under the most favourable
great
ogen
en
ders
1.
ate
hydr
and
oxyg
d
of
t
cylin
separ
two
mo
of designing and building a dyna of 500 watts outpu , and woul
.ive approxi
compression, impinging on a cylinder of hard lir
be pleased if you would give me your advice regarding thewiring,
ic
C.-P.
)
1,")
2,1
ly
from
lamp
arc
h
clectr
an
mate 800 C.-p., and
etc. In the book entitled “ Small Dynamos and Motors," whic
impossi
Froin this you will recognise you are expecting
I obtained from you a few weeks ago, I notice the dimensions and
bility
when
you
ask
for
2,000
c.-p.
from
acetylen
ultern
jet.
g for a 500-watt dynamo of the Kapp type are as follows :
wirin
Two “ Kona " burners, one behind the other
tiler burner
Diameter
of armature, 3t ins. ; length of F.M.'s, 5t ins. ; thickness
set from
of F.M.'s, if ins.; depth of coils on F.M.'s, 24 ins, Wire for
lantern jet, will give about as good a light as
» d there
armature for 100 volts and 5 amps. is 2 lbs. No. 20 wire for F.M.'s ,
acetylene . We have tried three and four jet !
on the
is but very slight increase of light in the pict
7 lbs. No. 26 ; speed , 2,250 r.p.m. Now, I desire to reduce the
it increase
sheet; and this little advantage is nullified by
speed considerably, and I propose to lengthen the armature, and ,
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of heat in the lantern , and the consequent risk of fracturing the
condensers . Each " Kona " burner consumes a little over 1 cu. ft.
of acetylene gas per hour, so that 1 lb. of carbide would stretch
very well over an entertainment of it to 2 hours' duration ; and
the light is ample for 9-ft. pictures, provided the slides are not of
too dense a nature. For large pictures, or long focus lenses in large
halls, acetylene is not powerfulenough. You must, in such a case,
use the oxy-hydrogen light with mixed jet. As regards your
design for acetylene generator, the principle is fairly correct, but
the arrangement is not very practical. By the way , your queries
show a misapprehension as to the means of obtaining candle - powers
with acetylene. It is not the amount of carbide you use : you
cannot increase the candle -power of a burner by increasing the
charge of carbide, but by increasing the number of burners and
using those that consume more gas.
(15,012) Electric Light Distribution . V. B. ( Wavertree)
writes : I want to set up an installation in my house . The current
will be supplied from the Corporation mains, which are 230 volts.
I have enclosed a rough sketch ( not reproduced ) of my intended
wirings. Do you think they are right ? Will the wires do all through
the job ? If not, what kind shall I use ? The main thing I

The News of the Trade .
( The Editor will be pleased to receive for revlet under this heading
samples and particulars of new tools, apparatus, and material
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.)
• Revicios distinguished by the asterisk have been based on actual
Editorial inspection of the goods noticed .
New Model G & S. W.R Locomotive.
We illustrate herewith another British -made locomotive which
the Clyde Model Dockyard and Engine Depot, Argyll Arcade, Glas
gow, have recently brought out . It is a correct model in
finish and colour of the G. & S.W.R. Company's new six
coupled express engines. These engines are 25 ft. long, and
the gauge is 3 ins., fitted with brass boiler, four water tubes,
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THE CLYDE MODEL DɔCKYARD'S NEW MODEL G. & S.W.R. LOCOMOTIVE .
want to know is how to arrange the distributor board so as to have
as few switches and fuzes as possible.
You must refer to " Private House Electric Lighting , " is. 2d. ,
post free, for full particulars of wiring. You have more leads
than are required . Any number of lamos can be led off from the
main branch, provided it is heavy enough cable to carry the maxi
mum current. Find out how much current the lamps will
and look up a wire table and fix upon a sui able size of cable.take,
A
16 C.-P. 230 volt lamp takes approximately -28 amos . No. 14 S.W.G.
will carry 10 amps at a current density of 2,000 amps per sq. in.
The resistance is ‘0049 ohms per yard - i.e., 204 yards to i ohm .
( 15,106 ) Battery Power for “ Electric Loco ” Motors.
V. M. L. ( London, S.E.) writes : Having made your electric loco.,
I wish to get an accurnulator to drive it. Can you tell me what to
get ? I may say that the motors are wound according to the in
structions given in The MODEL ENGINEER- that is, 10 volts
2 amps. Shall I want an accumulator giving 4 amps ? Also
should I be able to use this for testing one motor only ?
The larger the accumulators are the better. You will need
five cells in series to get 10 volts pressure, and each cell should
preferably have the same capacity . Depends what you are pre
pared to pay, what sized cells you get. Those having 12 or 16
amo -hours: capacity would be useful. As the motors will be run
ia parallel, 10 volts is the maximum required . Therefore, if the cells
are arranged to give 10 volts it does not make any difference whether
one or both motors are being driven. They will each take their
proper current irrespective of what the cells can give. That is, so long
as the capacity of the cells is above the minimum allowable for
supplying the two motors, it does not matter whether one or
both are run from the complete set of cells.
( 15,182) Size of Charging Plant. W. H. P. (Longsight)
writes : I) What is the minimum time in which a 20 amp .-hour
accumulator could be charged safely ? ( 2 ) What size of dynamo
would do it ? ( 3 ) Also what size of engine and boiler would be a
suitable size for the dynamo ?
( 1 ) About four hours. (2) Depends upon voltage of cells. This
is not given. ( 3) This point also turns upon the size of dynamo
required. See recent query replies.
( 15,131 ) Resistance of G.S. Wire. W. E. H. (Glossop)
writes : I should deern it a great favour if you would inform me as
to the respective resistances per yard following gauges ( B.W.G.)
German silver wire : -18, 20 , 22 , 24, 26.
* 182 ohm ; '31 ; 52 ; 83 ; 1'24. Some G.S. wire of these gauges
has a slightly higher resistance.

boiler -valves,
fitted with
pressure
gauge,double-action
glass water gauge,
two
safety
pair steam
of asbestos
lagged
slide-valve
cylinders, etc., as per page 26 of their catalogue. The spirit
tank is fitted in tender with cock and tube for regulating the
supply to the new registered lamp. All of these engines are
thoroughly tested under steam on a 10 -ft. diameter circle, and
each of them pulls two of the large bogie cars, or about 5 lbs.
continual steaining for about thirty minutes.
* electrical Supplies.
The accompanying illustrations show some specialities which
the Economic Electric Company, of Twickenham, S.W., are now
supplying. Fig . I represents an ammeter which has been sent to

20
AMPÈRES

E.E.C.
FIG. 1.
FIG . 2.-SMALL
ACCUMULATOR .
AN AMMETER .
SOME ECONOMIC ELECTRIC Co.'s SPECIALITIES.
us for inspection. It is of the soft iron type, in metal case, nickel
plated and polished . Each instrument is separately calibrated
before leaving the works. We have also received a sample of
a special line in small accumulators in celluloid case, as shown
in Fig. 2 .
Numerous other electrical instruments, access
sories, and novelties are included in the new catalogue which we
have received from this firm , such as medical and shocking coils,
telephones, bells, batteries, accumulators, switchboards, armature
stampings, small dynamos and motors, electric fans, wireless and
Morse telegraph apparatus, Wimshurst machines, electrical exer
cisers, and workshop materials. The list will be sent to any reader
of this Journal post free upon application.
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'HE last few days have brought us a steady
flow of kindly greetings and good wishes
THE
from our readers in all parts of the United
Kingdom , and also quite a number from abroad .
It is very gratifying to us to feel at this festive
season , when tools and text- books are laid aside
and when the carving of the turkey is the most
formidable of the mechanical operations confront
ing the model engineer, that amid the many
greetings exchanged with their relatives and inti
mate friends, our readers still find time and inclina
tion for a kindly remembrance of the occupant of
this editorial chair . To our readers all , and
especially to those who have put their greetings in
the post , we tender our heartiest appreciation and
all good wishes for the coming year.
*
The most important feature of this issue is, of
course , our coloured plate , and we venture to think
this will be one of the most popular subjects we
have yet dealt with in this way . For a fuller
explanation of the character of this engine, and of
its suitability to the requirements of those in
terested , we would refer our readers to Mr. Runci
man's article . We need hardly say that Mr.
Runciman will be glad to hear from any intending
builder of the engine who may have any difficulty
to be cleared up , or any suggestions to offer.
*
*
Another article of somewhat special interest , is
that on
Sea -going Model Yachts,” by Messrs.
Savage and Case. These two gentlemen are
enthusiasts in model yachting matters generally ,
but have a particular preference for models of large
size , and those who read the present and forth
coming instalments of their contribution, will
readily recognise the excellence of the work they
have done in this direction , It is not to be ex
pected , of course , that all model yachtsmen will be
converted to big model sailing, but the builders of
the yachts we are describing speak in the most
emphatic terms of the enjoyable and exciting
character of this branch of the sport, and we should
not be surprised if the publication of their doings
led to other large models being built.
In reply to several readers who have recently
written us, we may say that we shall re-open our
“ Gauge ” Competition at an early date.
Par
ticulars will probably be announced in our next
issue.
The first article in this issue gives illustrations
and particulars of an admirably finished model
built from the coloured drawings we presented
three years ago. If there are any among our new
readers who have a fancy for building a similar
model, they may be glad to know that we still
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have a few copies of the issue containing those
drawings. They can be supplied by our Publishing
Department, post free 3d . each .
*
We think it may not be out of place to remind
our readers, especi lly those in London , of the
forthcoming Conversazione of the Society of Micel
Engineers , on January 12th . We hear that some
exceptionally attractive {emonstrations and ex
hitits have been arranged for , and the show of
tools and working models is expected to be quite
up to the usual high standard . No model engineer
ought to miss this opportunity of seeing this unique
display, and at the same time making the acquaint
ance of this enterprising and flourishing Society .
Answers to Correspondents.
J. P. ( Bristol) .-- You do not give your address , so
we cannot write you .
T. D. D. (Kirkley ), E. A. C. (Wolverhampton ). Kindly comply with our Rules.

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, wheiher
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. rer
annum , payable in advance. Remittances should be made by Posta :
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 pricelists, & 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 En
neer, 26-29, Poppin's Court, Fleet Street, London, E.C.
All subscriptions and correspondence relating to sales of the par er
and boo is to be addressed to Percival Mrshall & Co., 26-24
Poppin's Court, Fleet Street , London, E.C.
Sole Agents for United States, Canda, and Mexico : Spon a id
Chamberlain, 123, Liberty Street, New York, U S.A., to wh...
all subscriptions from these countries hould be addressed
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Horizontal

Steam

Engine .

By F. H.

A Neat MODEL HORIZONTAL STEAM ENGINE .

THE accompanying photograph is of a model
TH horizontal steam engine which I have just
completed . The cylinder and flywheel are
the only castings used ; the cylinder is z - in. bore
and 1 -in. stroke. The three bearings are of mild
steel, with adjustable brasses. The crankshaft was
made from a solid piece of mild steel , and is
shouldered to fit the brasses. The connecting -rod
is fitted with brasses, steel strap , gib and cotter,
and is adjustable.
The eccentrics, sheaf and straps are mild steel ,
with silver steel rods. The guide-bars have slide
blocks fitted with crosshead and pin , which are

made of steel. The bearings and guide -bars, con
necting- rod and eccentrics are fitted with brass oil
cups. The pump is also made of brass, having
cycle balls for valves. The cylinder is lagged with
asbestos and mahogany, and has polished brass
straps, and is fitted with lubricator and drain cocks.
The governors are of mild steel with brass bevel
wheels, and are worked with belt from the pulley
on crankshaft, and can be adjusted with the coupling
nut. The flywheel is st ins . diameter , f in. wide,
driving pulley at the side is 2 } ins. diameter, and
is grooved for belt.
The bed plate is steel ; the hand -rail round the
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engine is f-in. brass wire . The whole is mounted on
a walnut stand (box pattern ) which forms the tank
to hold water for the pump, and all parts of the
engine are polished . The engine has never been
tried under steam , but can be blown round with
a cycle pump.

A Handy Attachment for Electric- light Mains .
By John A. DICKINSON.
This consists of a small piece of thin brass tube ,
in . outside dameter, by about i in . long, with a
bit of 1-16th in. brass wire passed through the tube

Workshop Notes and Notions .
( Readers are invited to contribute short practical items for thes
column, based on their own workshop experience. Accepted
contributions will be paid for on publication, if desired , accordo
ing to merli. All matter intended for this column should be
marked “ WORKSHOP on the envelope.)
A Brazing Lamp and Furnace .
By H. H. COPUS .
The illustration shows my brazing lamp and
furnace which I have constructed for use in my
workshop . The lamp is of very similar construc
tion to that explained in the M.E. some time
ago , excepting the reservoir , which I made from
sheet iron for the sides and bottom , and a piece of
copper for the top, because it was easier to flange.
The top was riveted in with nineteen rivets,
3-32nds-in . diameter, and the bottom with seven
teen . After soldering all joints , I found out the

Hoop iron
" wide to
Support end
of bors or
soldering bit

Doorway

Grate

Nose of burner
FIG . 2.- DETAILS OF CONSTRUCTION OF
SMALL FURNACE.

diametrically about 3-16ths in. from one
end, and sweated or soldered in. This same
end is then stopped up with good marine
glue to about 1 in . thick , and two small
pieces of thin sheet brass are cut about fin .
long by 3-16ths in, wide, with small holes
punched through them for the reception of
the two wires, which are soldered to the top
side of these pieces of brass.
Two small
holes are drilled through the glue and the
wire passed through them .
The glued end
is then held before a fire for a few minutes,
and the brasses pressed into position in the
Brass
tube

Fig . 1. -A BRAZING LAMP AND FURNACE .
Brass
strips

leaks by blowing it up with air and plunging it
under water , like finding a puncture in a pneu
matic tyre ; this is a very good way of finding out
even the smallest leaks . The valve is an ordinary
steam-cock with a ground union , which
fastened
at an angle of 45 degs. to the reservoir . By means
of the union the burner can be set any angle ,
from upright to level ; this is very handy. The
diameter of réservoir is 4 ins . , and its height 51 ins .
The furnace is made from a Cerebos salt tin ,
4 ins . diameter , and 5 ins . high, with a hole 14 ins .
diameter cut in the bottom , and a sheet -iron grate
I in from the bottom. A slot it ins . wide runs
upward from this to act as a door. The whole is
supported on three legs made from * in. wide iron
hooping, which holds it high enough so that when
the burner is in the upright position its nose wil
just enter the bottom hole of the furnace. The
sketches herewith will explain its construction .

Bees wax

to bross wire

Brass strips

Glue

Glue

A HANDY ATTACHMENT FOR ELECTRIC LIGHT
MAINS.
The central portion of the tube is
soft glue.
filled up with good beeswax , and rammed hard
down to about } in. deep , after which another
layer of 4 - in, marine glue fills the tube and holds
the wires tight and thoroughly insulated . The
wires must be cut to the desired length, suitable
for attaching to the terminals of whatever
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apparatus is in use. The accompanying sketch will
make things clear.
A simple fitting of this sort will be found very
useful to readers who use accumulators and have no
electric supply of their own , as they can easily
obtain the permission of one of their more fortunate
friends, and replace this for one of the electric
lamps by merely placing it in the lamp socket,
without causing any inconvenience - such as taking
off lamp sockets, etc.—to their benefactor, provided
they can obtain the required resistance.
Various other applications will suggest them
selves which need no description, but, to the un
initiated, care should be taken that the two ends of
the wires do not come anywhere near contact with
each other when the current is on , as electric lighting
mains cannot be played with.
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It Works ,

By A. W. M.
III. -AN ELECTRIC MOTOR .
(Continued from page 18. )
LECTRIC motors may be divided into two
distinct classes - namely, those which utilise
E
magnétic attraction only , and those which
utilise magnetic attraction and repulsion .
Per
manent magnets cannot be used in the former
class of motor, because it is necessary to be
able to suppress the magnetism at given inter
vals of time.
Motors of this class, therefore ,
always consist of one or more electro -magnets,

A Small Drill Chuck.
The sketches herewith reproduced show very
clearly the details of a small drill chuck which Mr.
G. Sumners, of Northampton , has recently made
and sent to us, the usefulness of which will be
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DETAILS OF SMALL DRILL CHUCK .
apparent to all model engineers . It is very simple
to construct, and will amply repay the time and
trouble of making . The sketches are full size.
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The Fifth “ Gauge " Competition .

Tº branches , we offer to send- an improvedallslid
ing caliper gauge, with screw adjustment, 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 , book , or other article
to the value of 6s. 6d. will be sent in place of the
caliper gauge. Entries should be accompanied by
a separate letter, giving the title of the article, and
stating exactly what toolis desired . If other than a
caliper 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 address of the sender on the back .
The photographs and 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. The competition will
close on March 31st .

С

geet
Wilde
Bottery
FIG . 10.

which pull upon one or more pieces of iron ,
the current being cut off and re - started through
the magnet coils at certain repeated intervals
of time by means of a contact make-and -break
device .
Fig . 10 is a diagram of such a motor. Four bars
of soft iron B are supported upon a spindle S ,
carried in bearings , the bars being screwed to a
pair of brass discs ; M M are two electro -magnets
which are magnetised by current from the battery
whenever one of the points of the contact wheel C
touches the spring D , the path of the current being
as follows : -From the positive pole of the battery
to one of the bearings of the motor, thence by the
spindle and contact wheel to the spring D, which
is insulated from the framework of the motor ;
from D the current flows through the coils of both
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projection and the next , the magnet pole is attracted
with an increasing power, because the actual effect
produced is to rapidly reduce the gap between the
pɔle and the iron of the ring . For a given amount
of wire and current flowing through it, the power
of a magnet increases with the ease with which the
magnetism can emerge from the N pole of the
magnet and get to the S pole ( see Fig. 6) , provided
the core , as it is called , is not saturated , that is ,

R
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ME
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magnets and back to the negative pole of the
battery . The contact wheel C'is fixed so that its
points are mid -way between the positions at which
the iron bars are fixed , as shown in the diagram ,
the result being that it only touches the contact
spring D when the bars are not opposite to the poles
of the magnets . As the bars rotate those nearest
to the magnet poles are attracted and receive a pull
in the direction of the rotation , but the moment
they come opposite to the poles, the point of the
contact wheel C leaves the spring, the flow of current
through the magnet coils is interrupted, and the
poles become demagnetised, permitting the bars to
pass by , current beingrestored as the next pair of
bars approach ; the spring is so set that the approach
ing bar is nearer to the pole than the receding bar at
the moment of contact, and, therefore , receives the
magnetic pull. The motor would work with one mag
net only , and the power given off at the pulley would
then be diminished by one -half. A variety of de
signs of this class of motor exist, all working on the
same principle. Fig . It is one of these . The vertical
electro -magnet is of bar pattern ; its pole P exerts
a pull upon the arms of the teeth of the iron wheel
W as each one in turn approaches it , contact being
made by the contact wheel C. The wire A is con
nected to the frame of the motor.
It is not necessary that the electro- magnet
should be fixed ; it may rotate and the bars be fixed,
Fig . 12 is an example of an ingenious motor
W

B

B

B

Battery
0

#

Fig . II .

which is arranged on this plan . The electro -magnet
M is of bar pattern ; it rotates within an iron ring ,
the inside circumference of which is shaped with
projections B. These projections take the place of
the bars in the motors shown in Figs . 10 and ii ,
the electro -magnet pulling itself towards the bars
instead of the bars moving towards a fixed magnet.
The action is as follows : -When the magnet poles
PF are opposite to any two diametrically opposite
projections B , the contact wheel C is not touching
the spring S and current is cut off from the magnet
poles, which can , therefore, continue their move
ment . As the poles approach the next pair of pro
jections , the contact wheel C touches the spring S
and current flows through the magnet coils ; the
poles become magnetised and attract the projec
tions B towards which they are approaching ; as
the projections are fixed and cannot move, the
magnet , therefore, pulls itself towards them until
the moment when the circuit is broken by C and
current cut off ; the operation being repeated six
times in every revolution, a fairly steady rotative
force is imparted to the spindle. It will be noticed
that owing to the sloping surface between one

FIG. 12 .

not in practically its highest magnetic condition .
Air is a very bad conductor of magnetism ; iron
is a very good conductor. The magnetism emerging
from the N pole of the magnet ( Fig . 12) enters the
ring at the part nearest the pole , passes through it
to right and left , and finally reaches the magnet
core at the S pole (see diagram , Fig . 12A ) . The less
the distance between N and S and the ring , the more
easily will the magnetism pass from N to S. What
really happens is that more magnetism is produced

N

FIG, 12A,
O

Ballery

с

S

as the air -gap between the poles and the ring
decreases, because the imaginary magnetic lines
( or lines of force as they are called ) are produced
by the action of the current in the coil of wire.
The easier the path which is provided for them to
travel through the less work will the coil have to
do ; consequently it then produces more magnetic
lines, and the poles pull with greater force.
In Fig . 12 the current passes from the positive pole
of the battery to S , which is insulated from the
frame of the motor , thence to C, which is also
insulated from the spindle but connected to one
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end of the magnet winding through which the
current passes ; the other end of the winding is
connected to the spindle through which the current
flows to the negative pole of the battery by way
of the frame.
The class of electric motors in which the principle
MOT Electro
magnet
O

BA

S

BU
N

po

N

ne
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r

nt

moCa
gnra
etc

I

through the wire and out of section 1 , upoŋ which
the negative brush is now pressing (see Fig. 14 B ) .
The poles of the electro -magnet now become mag
netised , as indicated by the letters N , S , and are
repelled away from those of the fixed magnet, the
small arrows indicating the direction of the repelling
force, which predominates in effect until the poles
N , S are midway between those of the fixed magnet .
At this point they commence to approach the poles
of the fixed magnet, to which they will be of unlike
sign , and , therefore, to which they will be attracted
by a gradually increasing force (see Fig . 14 C,
where the small arrows indicate the direction of
the attractive force ). As soon as the moving poles
reach the fixed poles , the conditions explained
in Fig . 14 A occur again , current being cut
off owing to the action of the commutator.
Once more the current will be reversed in
the coils , and the actic
explained in
Fig. 14 B will re- commence , because the
polarity of the rotating magnet will be
changed, as the current will now enter at
section
of the commutator, the spin
dle having made half a revolution , and ,
therefore, brought section
of the com
mutator into contact with the positive brush .
As each section of the commutator comes

Eilitt

Fig . 13
of repulsion as well as attraction is utilised , may
be constructed with electro -magnets for both fixed
and moving parts, or one part ( usually the fixed
part ) may consist of one or more permanent steel
magnets, in which instance they are usually called
magneto motors. As it is necessary not only to
cut off the flow of current in the electro- magnet
coils at the correct intervals, but also to reverse
its direction in order to change the polarity of
the core for the purpose of producing repulsion ,
something more than a mere contact wheel is
necessary . The device which is used is called a
commutator , its function being to commute or
change the direction of the flow of current through
the coils of the electro -magnet at the correct
moments during its rotation .
An elementary form of such a motor is shown in
diagram Fig . 13. It consists of a fixed permanent
steel magnet and an electro -magnet, which is fixed on
a spindle, so that it will rotate with its poles in close
proximity to the poles of the permanent magnet .
Current enters and leaves the magnet coils through
the brushes B , which press upon the two insulated
sections of the commutator C. As the electro- magnet
rotates, its pɔles are each made alternately N and S
by reversal of the current in its coils ( see Fig . 3 ) .
They are also demagnetised for an instant when
exactly opposite the poles of the permanent magnet.
This change of polarity is shown in diagrams
Fig . 14, A, B, and C. The rotating poles of the
electro -magnet are represented by the circles P in
Fig . A ; they are exactly opposite to the poles of
the fixed magnet . At that instant the brushes are
each resting upon both sections of the commutator.
The current, therefore, takes a short path from the
positive brush to the negative brush through the
commutator sections , instead of flowing through
the magnet coils ; the core is, therefore , demagnet
ised . As soon as the poles P move beyond those of
the fixed magnet current flows again through
the coils , passing in at section 2 of the commutator,
upon which the positive brush is now resting ,

t
tou
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N

A

S

P

Р.
Section 2

Fixed
gone
pole

Fixed
magne
pole

* Brush

P
$

B

Section /

N

Section 2

PР
N

с

P
S
N

Section 2

S

Section !

Р
N

FIG . 14.
alternatively under the positive brush at each
half revolution , the current is reversed in the
magnet coils , and , therefore, the magnet receives a
succession of impulses continuously in one direction
of rotation ,
( To be continued. )
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A

Motor Skate

and

a

Motor Sleigh ,
E show in the accompanying illustration
WE an ingenious application of the petrol
motor to a wheeled skate, this being one
of the exhibits at the recent Paris Automobile
Salon. That it has been possible to assemble all
the mechanism of a motor car on an appliance of
which the dimensions do not exceed 94 ins. in
height and breadth, and 19 } ins. in length, is a
somewhat remarkable thing. Everything is there
except the reservoirs for the petrol, and for the
electricity — that is to say the accumulators, which ,
are carried on a belt round the body of the skater.
Each skate carries a motor of about 1 h.-P. , made
by Messrs . Herdslé & Bruneau , with all its access
ories, carburettor, exhaust box, and coil. The
driving wheels of the skate are keyed on the axle
of the motor, but the steering wheels run lccse on
an independent axle, working on a centre pivot
attached to the motor cylinder head . This axle
carries a stirrup which supports the footplate. By
moving the heel to the right or to the left in a cir
cular direction , steering can be accomplished. The
footplate is similar to those of the old skates, and is
fixed to the feet in the same way. It is carried on
springs in front and at the back . The illustration
shows at the back a box which contains the ig
nition coil, and which could also contain the accu
mulators if it were not for the repeated joltings
received from the road. Under the heel of the

Fig . 1. -A PETROL MOTOR

soleplate will be seen a carburettor and at the bottom
of the skate the silencer.
It is, perhaps, easier to describe the skate than
to use it, for it needs some skill to control a horse
power under each foot. The skater first puts on the
body belt and the skates. He then connects up
the sparking plug and also the supply tubes to the
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carburettor. He turns on the current, opens the
petrol tap, and gives the skate a push with his leg ,
which starts the motor. The speed of the skater
may be checked by retarding the spark , by stopping
the current, or by lifting the heels , so that the driving
wheels turn without any propelling effect. The
advancing of the spark is performed by means of a
flexible wire enclosed in a sheath ; this wire is

Fig . 2.-A MODEL MOTOR SLEIGH .

attached to the body belt
by the side of the switch.
The designer of this skate
has not thought it worth
while to complicate the ap
paratus by introducing
a speed -changing gear.
On arriving at a difficult
hill , the skates can be re
moved and carried under
the arm , weighing, as they
do , only 22 lbs. The
rubber wheels are 7 ins.
in diameter, and could
consequently give the
skates a speed of from 37
to 38 miles per hour, with
the motor running from
1,800 to 1,900 revolutions
per minute. It is quite
probable that the motors
are of ample power for
such a performance, and
it has been suggested
that the chief defect in the
SKATE .
invention is really that
it is too powerful. Once
certain difficulties are
overcome—such as proper steering, the use of
brakes , and of a suitable driving clutch — the motor
skate might be a practicable device for a speed of
ten to twelve miles an hour. In any case the idea
has the merit of novelty, and might be worth
further attention .
The subject of our second illustration is a model
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of a motor sleigh , also shown at the same exhibition :
We regret that we have no detailed particulars of
the construction of this contrivance, but its main
features are shown in the photograph. In this
country sleighs of any kind are unusual, but there
are many parts of the world where a motor sleigh
It is certainly
might have great possibilities.
an interesting indication of the spread of the motor
movement.
For the Bookshelf.
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Automatic Screw -machines ( 10 pp. ) ; Babcock and
Wilcox Boiler ( 5 pp. ) ; Back Gear (4 pp . ) ; Band
Saws ( 21 pp .) ; Beams (41 pp. ) ; Bearings (6} pp .) ;
Belting (6 pp.) ; and Bevel Gears ( 19 pp. ) A
special feature is the excellent quality of the illus
trations. These consist of line drawings in the text,
and a number of full- page plates showing photo
graphs of the latest machinery of various types. We
are informed that no illustrations are employed
which have been used elsewhere, the whole of them
having been specially prepared for this work. In
Mr. Horner the publishers have secured an editor
of acknowledged experience and ability, and we
have no doubt he will produce a work of great
service to the engineering world . The volumes are
supplied only by subscription for complete sets .

(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.]
THE ENCYCLOPEDIA OF PRACTICAL
ENGINEERING
ALLIED
AND
TRADES . Edited by Joseph G.
Horner, A.M.I.Mech.E. Vols. I
and II . London : Virtue & Co.
Price 7s . 6d . each.
The fact that this work is intended
to run through ten volumes indicates
that it is a big undertaking, and in
deed the title itself precludes anything
but an exhaustive treatise. From the
first two volumes, which we have
before us, we are enabled to judge of
the manner in which this enterprise is
to be carried out, and we can say ,
without hesitation , that they give pro
mise of the complete work being a
most useful book of instruction and
reference . While, of course, many of
FIG . I.
FIG . 2 .
the entries are necessarily but brief
MODEL ELEVATOR OPEN AND AT WORK .
THE
definitions of some particular engin
eering term , others are really complete
articles on the subjects they deal
with . It will, perhaps ,give the reader a better idea
A prospectus giving full particulars may be had
of the scope of the work if we quote a few of the
on application to the publishers, Messrs. Virtue
headings in these two volumes and indicate
and Co. , 7 , City Garden Row, City Road , London , N.
the length at which they are discussed :
A Model Elevator .

Fig . 3.—THE ELEVATOR FOLDED .
Accidents, Prevention of ( 3 pp. ) ;
lator, Hydraulic ( 3 pp .) ; Acetylene
Pp. ) ; Air Compressors (114 pp. ) ; Angle
Angle Iron work ( 12 pp .) ; Arc Lamps
Armour- plate ( 3 pp.) ; Atlantic Liners

Accumu
Gas ( 74
ron and
( 34 pp. ) ;
(43 pp .) ;

By F. M. COCKSEDGE .
"HE photographs herewith are of an
THEelevator I have just made in my
spare time after school, and
which makes an interesting model. The
carrier is 30 ins . long , and is hinged in
the middle for folding up when travel
ling ; the carriage is 15 ins. long. The
belt for carrying up the straw , etc. , is of
canvas, with the prongs fixed on 3 ins .
apart ; these are pins put through the
canvas and kept rigid by cardboard
glued on to it. The driving pulley is at
the top of the carrier, in order to avoid
the use of chains , which would be neces
sary if it were driven from the bottom .
There is a winding -drum on the
carriage for raising and lowering
the carrier ; this can be secured at the required
height by a spring catch acting on the handle.
The upper part of the elevator is of deal, and the
lower part of mahogany ; it is painted red with
black wheels. It works well and will take up grass ,

"The Model Engineer and Electrician .
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Sea -Going Model Yachts .
By H. M. SAVAGE and J. CASE .
( Continued from page 10. )
Rigging. The topmast and other spars are of
lancewood and ash respectively, all fittings being
brass, including the cross-tree, which is in. square.
The standing rigging is of galvanised steel (7 -strand ),
except the port and starboard runners and topmast,
runners which are of hemp. The main and bowsprit
shrouds, forestays and bobstay are 14 gauge , and
the topmast stays and backstays are 15 gauge.
All these steel stays are fitted with brass tightening
screws with right-handed thread one end and left
handed the other, and the back stays are attached
to the hull by snaphooks, so as to be readily undone
at sea. The running gear is of hemp, except the
main and jib - sheets , which are cotton . The
method of attaching the halyards to the topsail
yards and jackyard is worthy of note , and to be
recommended . It is shown clearly in the drawings.
On the ends of the halyards are fixed small pieces
of brass wire } in. diameter by fin . long, having a
small hole in the centre, through which the rope
is passed and knotted at the end to prevent coming
out. These pieces of rod fit into corresponding
slots on their respective spars. At one end of the
slot, overlapping it by about } in. is a fixed brass
ring, and on the other end a sliding one. In order
to secure the halyards to the spars, the piece of wire
is placed in the slot with one end under the fixed
ring, and then the loose ring slid over the opposite
end to keep it in position. There are two halyards
for the jackyard , and three for the topsail yard, the
latter running through a treble block, as described
for the Hilda . The easiest way of attaching the steel
rope to hooks, etc. , is to bend it round, whip it
firmly, and the varnish , as the splicing 7-strand
steel rope is very difficult indeed .
The running tackle is almost identical with that of
the Hilda , but the new improved method of making
fast the topsail boom and jackyard to their respective
halyards, as already described , enabled the large
jackyard topsail to be taken down with ease whilst
the model was under sail, which is, perhaps , the
most difficult manæuvre to carry out in this class
of boat.
Steering Gear. –The steering gear used is that
devised by Mr. Rhodes, and used on the Hilda,
but with two modifications. The first consists in
having an annular recess round the edge of the
lower or fixed disc, and a corresponding fange on
the upper revolving disc, so that the one fits in the
other. By this means the two discs are kept con
centric with the axis of the rudder and with each
other , and the oscillation of the loose one is more
free. The second improvement lies in the con
nection between the rudder and rudder -post.
The lower end of the rudder-stock is filed square ,
and fits into the square hole which is cut in the
piece of brass on the top of the rudder, as shown .
in the drawing. This piece may be made as follows :
Select from the scrap heap a piece of brass or gun
metal, and cut a piece of it ins. by it ins. by k in .
thick ; from one edge saw out a piece i in . long
by } in. wide.
We have then a piece thus | | , the
arms of which are again slotted longitudinally to
receive the rudder, so that the edge of the latter fits
close to the body of the U - piece. The latter is
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now drilled in . through , and then the centre
portion may be turned up between the centres ,
after which the hole is filed square, which is rather
a tedious operation .
Now , with a model of such dimensions and dis
placement, the launching and getting her out of
the water was a problem of no little difficulty ;
and , seeing that it required three men to lift her,
it was necessary to construct a special carriage
for moving her about, which could at the same time
be used for taking her into the water. Accompany
ing photograph will show the description of
carriage which was made. The model was simply
wheeled into the sea , and when in sufficiently deep
water was lifted out and set on her course . Her
draught at full load was 18 ins. The wheels of
such a carriage should be made of elm , 10 ins .
diameter, 21 ins. thick with ziņc tyres , so as not
to sink in the sand . All portions of the carriage
should be well bolted together, and the wheels
removable, thus enabling the carriage to be con
verted into a permanent stand , in which she can
be placed for convenience and safety, whilst being
conveyed in a case by rail, with no fear of damage.
Needless to say that when conveying such a craft
by rail, the fin , bulb, and rudder should be un
shipped .
Having now described the structure and salient
points of this boat, in order to facilitate anyone
who may be tempted to build one of this kind,
we give the names of the firms through whom the
various items may be bought without difficulty,

33

Hopton & Sons , George Street, Euston
Road , London , who keep all kinds of
hardwood , and can bend to any shape.
Galvanised iron wire, small brass cleats , zinc
for fin , brass sheet ; bolts, nuts , and
5 lbs. galvanised iron anchor . - Messrs.
Nurse & Co., 144, Bishopsgate Street,
E.C. , who spare themselves no trouble
in supplying the article required .
Brass rod . - Messrs. Young & Co. , Metal
Warehouse , Sun Street, Finsbury.
Velure . - Messrs. Challoner & Co. , Clerkenwell
Road, E.

26 *

"
29

Fig . 13. —CRADLE FOR CARRYING THE MODEL
Yachts ,

Y2

Area
55 / sq ins
All dimensions ore 425
of soils Allowance must
be made for
spars
312

08 " .
ED
ED

It may be interesting to know that if Mr. Theo
bald's design and plan had been carried out, the
displacement he estimated would have worked out
at about 200 lbs . , whilst the actual displacement
54 "
was 233 lbs . , including all tackle and gear , although
Area
the L.W.L. was increased to 6 ft. 6 ins.
281 sq ins
The following are particulars of the various
weights :
102 lbs.
Weight of hull
29"
18 ,
Rudder and fin
97 ,,
Two lead bulbs (484 lbs. each )
32
16
Spars, rigging, and tackle ..

Area 2261 sq ins:

233 lbs.
Total
Rating. —This worked out under
L. W. L. X S. A.
= 114: 19
Area
6000
Area 546 sq:int 476 sq.ins:
This model as above described is probably
20
25 "
as large as can be sailed with any facility,
unless accompanied by a motor launch. The
actual speed obtained under the most favour
able conditions was about 7.40 miles per
hour, although it may be said that it was not
FIG . 12.SAIL PLAN OF THE “ IMOGEN .”
deemed advisable to let her go too free, owing
to the fear of not being able to overtake her .
inch = I foot.
Scale :
This speed , when actually estimated , is a very
and who will know exactly what to supply on
high one for a model , but the great satisfaction of
sailing a boat of this kind is that neither wind nor
demand :
Oak for keel, stem - piece, etc. ; lancewood for
water will stop her if her course be set properly.
The yacht was generally left afloat , anchored
spars, masts, etc.; and American elm
Messrs. George
for timbers, etc. with a 5 -lb. anchor, obtained through Messrs.
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Nurse & Co. With about 40 ft . of line she rode
without any difficulty a spell of nasty rough weather
and high seas , which caused the local sailing craft
to be hauled upon shore.
When riding at anchor the line should be made
fast to the mast and then carried forward , passing
through a lead attached to the bowsprit near to
the stem .
In conclusion , it must be stated that the actual
cost of the material for her construction worked
out at about £8 or £9 ; the cost of building the
carriage would be about another 20s . , say about
tio in all.
The third model shown - viz ., the Imogen - is
very similar to the Hilda ; in fact, the hull and
keel are identical, both in design and construction .
The only difference lies in the sail-plan ,
the Imogen having a larger spread of
canvas than the Hilda ; in fact, slightly
too large , as it is only in light weather
she can carry jackyarder, but her sail
plan is the prettier of the two , and
before next year a few alterations will
be made to enable her to carry her full
At present she is fitted
suit of sails .
with ash spars , which are rather heavy ,
but these will be replaced by a set made
of spruce , and possibly a hollow spruce
mast from Dublin .
Moreover, as her
thick 9 S.W.G. zinc fin keeps the centre
of gravity rather too high , a new fin of
aluminium bronze or phosphor - bronze
only 15 S.W.G. will be substituted , as
being much lighter, offering less resist
ance , and enabling heavier bulbs to be
fitted . Another mistake lay in the brass
hatch , as this originally weighed 64 lbs .
It has since been reduced to 21 lbs.
Some of the fittings of this model are
made of aluminium — viz., rigging screws ,
mast caps , goose neck , and portion of
shattering gear .
This proved to be a
great mistake , as the action of sea -water
on this metal causes great corrosion , and
in the case of the tightening screws ,
unless carefully cleansed after every spin ,
causes them to bind on the brass screws ,
thus defeating their object. These alu Phot
o by ]
minium castings were obtained from
Messrs . Woodnut & Co. , of St. Helens,
MR.
I.W. , who also did the left -hand screw
ing for the builder .
The model is
painted outside with Peacock & Buchan's White
Yacht Japan , which sets with an excellent sur
face , and the spars varnished with their yacht
varnish .
Should anyone build such a model, the builder
of the Imogen has the patterns for rigging screws ,
steering gear , mast caps and goose neck , and will
be very pleased to lend them to anyone desiring
to use them .
A few words in conclusion may not be out of
place with reference to the best locality for sailing
such models with ease and safety.
If possible, a large bay, such as Weymouth or
Sandown Bay should be chosen. These possess the
advantage of having little currents , and are natur
ally protected from strong gales by the contour
of the land . It is not only impossible, but dangerous
to work such models in a seaway by one's self , and
a good oarsman should always be in the boat, who
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will have his work cut out in keeping up to
the model, leaving the yachtsman free to
work the sails, alter the sheets , and attend to the
sailing.
Three golden rules are worth remembering
when
a large model from a rowing boat or
launchworking
:
( 1 ) Approach her from windward when any
tackle, gear or sails require alteration , or
when tacking.
( 2 ) After completion of whatever operation
is necessary pass her aft before letting
go.
( 3 ) Follow her to leeward .
Unless these rules are followed a disaster is al

[Weeks & Gimbleti, Weymouth.
CASE's 45 - RATER MODEL YACHT,
IMOGEN . "

most certain , either to the model itself or to the
occupants of the rowing boat.
Given that the yachtsman has some idea of sailing
there is no difficulty in making models like these
keep on almost any course, provided the wind is
constant.
It was found that in a fair breeze the Muriel,
when close hauled , pointed higher than an 18 ft .
open sailing boat , and kept a true course within
four points of the wind.
The photograph of the Imogen shows how
very close to the wind the Rhodes' gear enables
these mo lels to be sailed .
Only practice and experience can , however,
teach what can be got out of such a craft, but , given
a fair breeze, a smooth sea and good muscles, no
more enjoyable pastime can be obtained than
sailing a sea -going model yacht.
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TABLE OF “ OFFSETS ” FOR MR . SAVAGE'S MODEL YACHT

HALF BREADTHS.

MURIEL . ”

HEIGHTS & DEPTHS.

BUTTOCKS.

W.L."

4.44
6.50
8.10
9.60
10.80
II.52
12:25
12. 20
12'00
I1 : 52
10.86
9.72
8.16
6.00

1.62
4'92
7:32
9.34
10.62
1140
12:25
12.20
12.00
II : 40
10.68
9.00
6.00

3:30
6:42
8.82
10:44
II : 28
I 2000
12.00
11.76
II '04
I0.20
7:32

4.98
8:16
9:36
10.92
11:58
11:58
11:34
9.96
8.70

W.Lr.

0:72
5.88
8.70
9:30
10:44
10.86
10:20
7.38

W.L2

6:00
7.74
8:24
9.00
7.2

OOOO
van
AWN
O

2

II
S

1:05
2017
4'22 3.40 2:15
5'30 4.50
5.83
7:14 6.87 6.36
7.96 | 7:87 7.62
8.64 8.64 8:40
9:00 9:12 9:00
8.85 8.95 8.95
8.67 8.74 8:74
8:25 8.25 8:17
7:58 7:55 7.26
6.61 6:52 5:56
4:24 3.80

21
3.48
3.84

8:40
7.80
7:56
7.26
7.02
6:72
6:42
6.30
6:12
6:00
6:06
6:12
6:36
6:48

L.W.L.

2.90
5:21
6.75
8.00
8.58
8.70
8:40
7.61
5.88

L.O.A. = 87 " ; L.W.L. = 60 "
Beam of L.W.L., 17.40 ".
3 . extreme, 18 ".
Sections 0-11 are 6" apart.
Water - lines W.L ' to W., L , = 1.50 ".
Water- lines W , L , to W Lg = 0 · 75".
Buttocks are 1.50" apart.
Sect. 11 to Sect . S = 9".

W.L.

2.81
5.00
6:50
7.42
î.60
7'04
5:16

o
O
I
3
4
5

Keel

W.L2.

1 : 62
3.57
4.50
4:50
3:05

B.

C.

4.44
1:26
0:96
2:52
3:72
4:32
4'50
4.80
3.78
2:52
1'32
0.24
2.28
4.68

8:40
2.40
0.02
2:16
3.48
4:08
4'26
4:38
3.60
2.34
I 20
0:54
2'52
5:10

A.

1.80 | 2.88
0:48
1.68 1:38
3:00 2.82
4:14 3.96
4.68 4.56
4.98 4.80
4.98 4.80
3.96 | 3.90
2.82 2.70
1:50 1.44
0:09
2.24 2:04
4:38 4:40

Aft
(measuring aft ).
End of Stern is 6" from Section
) W.L' is 4:38"
I
W.L" is 4:56"
W.L , is • 72"
W.L , is 5.22"
W L is 1.8"

S
12
II
10
8
7

BUTTOCKS

HEIGHTS & DEPTHS.

HALF BREADTHS.
W.L.' | W.L."

Deck
(Measured at
Gunwale ).

HILDA " AND MR . CASE'S “ IMOGEN .”

OFFSETS " FOR MR . SAVAGE'S

SEC .
TIONS.

Deck .

W.L :.

Fore
(measuring forward ) .
End of bow is 13 " from Section
2
W.L' is 11.64"N
W.L" is 6.4 11
W , L , is. 7.2
W.L , is 6.6
W L , is
9

LO.A. = 1141" ; L.W.L. = 72 ".
Beam of L.W.L. , 11.58 ”.
extreme, 12.25".
Sections are 71" apart.
Water - lines are ii' apart.
Buttocks are spaced it ".
Sect. 12 to Sect. S = 8.75 ".

TABLE OF

L.W.L.

111

II
I2
S

W.L '.

Deck
W.L. (Measured at
Gugwale).

1:57
2:33
2:07

6.00
5.67
5:35
5.00
4.62
4:40
4:16
4:00
3.85
3.77
3.66
3.79
3.87

Fore
(measuring forward ).
End of bow is 6 " from Section
W.L' is 2.88 "
W.L" is 4:74"
at Section
W , L , is
W L , is 4:74" from Sect.
! ) W.L , is 5.70"

Keel

A

B.

1:87

3.90
0.90
0.96
2.34
3:36
3.90
4:14
4:14
3:48
2.40
I'18
0:19
2.00

3:24
0:00
1:50
2:52
3.30
3.72
3.72
3 :0
2'IO
0.90
0:46
2:45

1:45
2.75
3.66
4:28
4:50
4'30
3:58
2:58
I'34
I'92

o
0
I
2
4
5

C.

D.

Il

1
2

Deck

!!!

AwNNO
ani
Gov

SECTIONS

1:50
0:42 0.96
1.83 0.84
2.64 1'98
3:50 2.40
3.00 2.40
2.70 2.04
2:34 I'08
0:55 0:07
I'93
'91

Aft
(measuring aft).
End of Stern is 6" from Section S
1
W.L ' is 4.08"
S.
W.L " is 6.48"
II
9
W , L is 5.10 "
8
W L , is 4:20"
7
W L , is 5-70"

n
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Home Electric

Lighting .

By CYRIL N. TURNER.
(Continued from page 593 , Vol. XIII . )
o far I have only described the production
. At this
stage we shall deal with its generation
power
mechanically , confining ourselves to smallAL
ERN IRCUIT
C
TO EXT

Pelele

0000000
Fig . 18. -DIAGRAM OF CONNECTIONS FOR
SERIES-WOUND DYNAMO.

January

11 , 1906 .

The diagram (Fig. 18 , shows the connection for a
series " machine in which the wire round the
field -magnets is of sufficient gauge to carry the whole
of the main current that passes to the external
circuit.
Fig. 19 gives the diagram of a shunt-wound
machine, in which only a portion of the current
passes round the high -resistance field coils.
Fig. 20 is the diagram of the " compound "
machine, in which both of the windings of the shuột
and series are in usei.e., part only of the main
current is circulating round the high-resistance
coils, and the whole current also passes through a
series coil, usually wound over the shunt coils.
Now for the use to which each of these dynamos
is adapted , or rather their respective characteristics.
The series machine is of no use for charging accu
mulators, as, if for some reason the dynamo failed
to give current ( for instance, by the engine almost
stopping ), the current would at once flow back
from the accumulators through the dynamo, revers
ing its polarity . This is not so with a shunt-wound
machine, as the diagrams on Fig. 21 will show .
Thus it will be seen that should the current flow

To external circuit

installations quite within the scope of
the
average amateur. Nevertheless, the interested
reader who enters enthusiastically into it, and
masters the theory and practice on the smaller
scale, will find that nearly all the details are equally
applicable to the larger installations. No attempt
will be made to go into the theory of the dynamo.
For good designs and simple and clear directions

00000

10.000

TO EXTERNAL
CIRCUIT

Fig . 19.— DIAGRAM OF CONNECTIONS FOR
SHUNT- WOUND DYNAMO .
to construct small and efficient machines I cannot
do better than refer the reader to those excellent
books, “ The A B C of Dynamo Design ," by Mr.
A. H. Avery ; and “ Small Dynamos and Motors,”
No. 10 of THE MODEL ENGINEER series of hand
books — both of which are splendid little works,
the latter being specially suitable for beginners.
There are three different classes of dynamos
that are in general usei.e.,
Series,”
Shunt,"
and Compound Wound.”

Fig . 20.-DIAGRAM OF CONNECTIONS FOR
COMPOUND -WOUND DYNAMO.
back to a shunt-wound machine, the current in the
fields would circulate in the same direction as when
the dynamo is giving out current. The shunt
wound dynamo is also suitable for lighting lamps
direct, if the variation of load is not considerable,
as this type of machine is self-regulating only to a
certain extent. If the load varies considerably
an attendant must be always at hand watching the
meters-.e. , keeping the voltage of supply correct
by switching in or out a resistance which is in
circuit with the field coils, thus altering the mag
netic force on the armature, more or less according
to the circumstances.
The compound -wound dynamo is so beautifully
self-regulating, that, supposing it was supplying
sixty lamps, if fifty were turned off at once, there
would not be so much as a “ flicker " in the
remaining ten.
If the compound -wound machine is to be used for
charging accumulators, the series coil must be
switched out so as to make the dynamo virtually
into a shunt " machine.
It will be seen, therefore, that the shunt-wound
dynamo is of the most use for general purposes,
such as an amateur would require it for.
When buying or designing a dynamo the following
points should be kept in mind. The indicated
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output of the dynamo should be about 10 per cent .
(this for a small dynamo) higher than the actual
output required. For instance, supposing we
require the usual load to be 50 volts 10 amps., a
dynamo should be obtained capable of giving about
55 volts and ii amps. This must be applied with
discretion , as makers do not always stock machines
to exactly the current required . In this case
perhaps 55 volt and 12 amps. is the nearest obtain
able. The reason for allowing this margin is
that it is never wise to run dynamos for any length
of time to their full capacity ; it is also handy to be
able to leave a little extra current ( if power is
available) on occasion without the dynamo heating
up injuriously .
The bearings should be long, so as to stand hard
wear, and it is best to have them adjustable. The
machine should be heavy and rigid in design .

Marine Engineering and
building Notes.
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Ship

By Chas. S. LAKE.
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AMERICAN CRITICISM OF A BRITISH CRUISER.
Commenting upon the visit of the British Second
Cruiser Squadron to New York, in November last,
Marine Engineering, published in that city, says :
“ By long odds the most important and most in
teresting of the six ships comprising the squadron
is the cruiser Drake . This ship, which was laid down
in April , 1899, at the Royal Dockyard in Pembroke ,
and launched in March, 1901 , has a length between
perpendiculars of 500 ft. ; over all, 529 ft. 6 ins. ;a
beam of 71 ft . ; and a mean draught of 26 ft. , with
a correspondent displace
ment of 14,100 tons.
Her
DIRECTION OF CURRENT
indicated horse-power under
the design was 30,000 , corre
FROM and TO A SHUNT
sponding with a speed on
+
eight hours' trial of 23 knots.
WOUND DYNAMO
The coal capacity on normal
draught is 1,250 tons, with
a total bunker capacity of
The machinery
2,580 tons.
HIWWE
consists of two sets of four
cylinder triple expansion en
gines, balanced on the Yar
row -Shlick - Tweedy system ,
direclion of chorging current
>
and operated by steam from
discharging
forty -three Belleville boilers
fitted with economisers, and
having a total heating sur
DIRECTION OF A CURRENT
face of 72,000 sq. ft. , and a
grate area of 2,313 sq. ft.
FROM and TO A SERIES DYNAMO
The Drake is of about the
same size and date, so far as
design is concerned , as the
six American cruisers of the
California class, of which
four have been tried , and
the battery power and ar
All5
mour proposition seem to
have been taken care of
about equally well in the
two classes of ships ( Drake
The Eng
and California ).
FIG. 21 .
lish vessel, however, has a
very decided advantage in the
question of speed - not only in absolute speed due
The commutator should be constructed of ample
to a higher power available from the engines, but
thickness of material, so as to allow for trueing
in the economy of obtaining that speed as well.
up when worn , as in small machines especially
· A full power trial , lasting eight hours, was had
the segments after a time become pitted, which
causes the brushes to spark abnormally. The cause
a short time ago , in which the Drake averaged
of these flats forming on the commutator segments
24: 3 knots on an expenditure of 31,700 h.-P. ,
is to an extent an open question , as various causes
Figuring this up by means of the Admiralty formula,
probably combine. One, however, no doubt is , that
we find that her Admiralty constant for the trial
side of the segment that becomes pitted is the part
in question was 261. The full- power trials of the
which passes under the brush last at the point of
four ships of the California class (U.S. Navy) , tried
breaking circuit , which always tends to form an arc ;
to date gave an average for the four of 26,864 h.-p. ,
corresponding with a speed which averages 22.303
at any rate, sparking is necessarily greater at this
point, thus wearing that part of the segment more
knots at a displacement averaging 13,760 tons.
than the other. The segments should be insulated
The Admiralty constant obtained as before is 237 .
by mica, and not vulcanised fibre, as is sometimes
“ If we could apply the Drake's Admiralty co
efficient to the American ships, the power required
used, as the edge of the fibre will , owing to the
sparking, soon get carbonised , thus forming a
for the speed obtained in the latter would have
continuous leak between the segments.
been only 24,400 , or a saving of nearly 10 per cent .
lf , on the other hand , the American ships with their
( To be continued .)
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own Admiralty co-efficient had sufficiently powerful
machinery to be brought up to the speed which
the Drake actually attained, the power required
would have been 34,800 , or about 10 per cent.
greater than in the case of the Drake . if , again ,
the American ships with the same power as was
actually obtained could have had the British
Admiralty co -efficient, the speed would have figured
out at 23.02 knots , or nearly three- quarters of a
knot in excess of the present figure.
" Whether the discrepancy is due to less well
designed lines of hull, or whether it is due to pro
pellers not so well designed , is a question which
cannot be settled off hand . It is worthy of note,
however, that the Drake's speed with her present
propellers , which are of much larger blade area
than were the ones originally fitted —but of the same
pitch - is 1.25 knots better than was the case with
the old propellers.”

cylinders are 231 ins. ( H.-P. ) , 40 ins. ( 1.-P. ) , and
69 ins . ( L.-P. ) by 48 -in . stroke , steam being supplied
to these by two single -ended boilers working at a
pressure of 212 lbs. per sq. in . The vessel, which
has been named Netherly Hall, is being built to the
rules of the British Corporation for the Survey and
Registration of Shipping, and will take the highest
class. Her principal dimensions are :-Length
over-all , 393 ft. ; beam (extreme ) , 47 ft. 5 ins. ;
depth (moulded ), 30 ft . ui ins. ; deadweight cargo,
7,150 tons.
NEW STEAMERS FOR THE Clan LINE.
The Clan Line fleet of steamers is frequently
being added to, the smaller and older vessels being

e

SEQUEL TO A SMART ENGINEERING FEAT.
In the issue of THE MODEL ENGINEER of Novem
ber 30th , page 511 , there appeared an account of
how the engineers of the s.s. Nigeria ingeniously
rigged up a jury rudder to replace that lost by the
ship whilst off the coast of West Africa.
An
interesting sequel has recently occurred in Liver
pool , when the Nigeria's chief engineer, captain ,
and other officers and members of the crew were
presented with substantial monetary recognitions of
their services in connection with the splendid
impromptu engineering feat which had been
accomplished .
Sir Alfred Jones, K.C.M.G. , principal of the firm
of Elder, Dempster & Co. , managing owners of the
Nigeria , presided over the presentation ceremony,
which took place in the firm's new offices at Colonial
House , Water Lane , Liverpool. Lord Derby, who
made the presentation on behalf of Messrs. Elder,
Dempster & Co. and the underwriters of the
Nigeria, cordially eulogised the resource and smart
ness displayed by the engineers in making and
fitting the jury rudder.
Mr. Alexander Craigie, chief engineer, and Capt.
Toft , of the Nigeria , each received 100 guineas ,
whilst proportionate amounts were awarded to the
other officers and members of the crew.

January 11 , 1906 .

A LONG Tow.
The tugs, Cruizer and Blazer, belonging to the
Liverpool Steam Tug Company, recently accom
plished a remarkable feat by towing the huge
Nigeria floating dock “ Sir Alfred ,” from Newcastle
to Forcados on the West Coast of Africa .
The
distance covered was 4,700 miles, and no mishap
of any kind occurred .
The towage charges amounted to 1,5,000 .

New STEAMER FOR THE HALL LINE ,
Messrs . Swan , Hunter & Wigham Richardson
launched from their Wallsend yard about the end
of last year a steel screw steamer which they had
built for the Hall line service of the Ellerman
Lines, Ltd. The vessel has been designed to carry
a deadweight cargo of about 7,150 tons on a light
propelling machinery con
draught of water.
sists of a set of triple expansion engines by the
Wallsend Slipway and Engineering Co., Ltd. The

Fig . 1. -FRONT VIEW OF NEW L.B. & S.C.R.
EXPRESS LOCOMOTIVE .
sold out of the service as they can be spared , whilst
their places are taken by new and larger ships .
Recently two new steamers have been launched ,
and one is already ready for sea . These are the
Clan Macpherson and Clan Matheson , which take
the names of vessels previously sailing under them .
The new ships are over 400 ft. in length, of the three
deck type, and classed Ai with Lloyd's. Their
total capacity is 431,718 cubic ft . The triple
expansion engines have cylinders 26 ins., 43 ins . ,
Two boilers
and 71 ins. by 48 - in.stroke.
and
Howden's forced draught
fitted with
working at a pressure of 300 lbs. per sq . in . ,
are provided .
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The New L.B. & S.C.R.

on
an
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ATarsh'snew express engintestfor theBrighton
Railway were generally known at the time
the order was placed with Messrs. Kitson & Co., their
appearance on the road has been looked forward to
with some interest by locomotive enthusiasts .
By the courtesy of a reader, who kindly ap
proached the powers that be, we are now able to
reproduce photographs of the first engine which
has been received by the Company from the
builders . It is too early, at present, to give any
particulars of the performance of this fine- looking
engine ; but we understand that there is no doubt
as to the all-round success of the type for the heavy
work L.B. & S.C.R. engines are often called upon
to do.
The following are the leading dimensions of the
engine :
ft. ins .
I
61
Diameter of cylinders
2
2
Stroke of pistons
61
6
Centres of cylinders
Centres of cylinders to centre of
2
Driving axle
15
6
3
Diameter of bogie wheels
6
trailing wheels
6
coupled wheels ..
7}
6
Wheelbase (bogie )
3
Bogie wheel to leading
3
IO
Coupled centres
Driving to trailing
26
Total wheelbase of engine
4
13
Height of chimney from rail
Boiler centre from rail
81
6
5
Boiler diameter (external )
16
33
1 length
II
Firebox length
width
91
Number of tubes
248
Diameter of tubes ( external )
2
Heating surface
Tubes
2,337• 1 sq. ft.
Firebox
136.4

Total
2,473.5
Grate area
31
Diameter of wheels
4
O
Wheelbase
13
Total length over buffers of engine
8
57
and tender
35 ni
Length of engine
The noticeable alterations from the G.N.R.
prototype is in the footplate , cab, and chimney.
We also understand that more important differences
in the mechanism have been made. The reversing
gear is a combined air and hand arrangement ;
the firebox is deeper than the 251 G.N.R. engines
to the extent of 3 ins . , both of which emendations
are, we consider, improvements.
In addition
the air brake is arranged to work on all the bogie
wheels, as shown in the accompanying photograph.
The tender follows L.B.S.C.R. practice, the sides
being slightly higher than in previous examples to
accommodate the 3.500 gallons of water it is
arranged to carry .
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A 14

h.-p. Water Motor.

By R. ALLAN BROWN.
HE photograph reproduced below shows the
y
finished . The machine is mainly built to
the design by Mr. Solis, which appeared in The
MODEL ENGINEER for December 15th, 1901 , the
chief difference from it, as may be seen from the
photograph, being that the nozzle is at the bottom ,
instead of at the top of the casing. The bearings
were cast solid in soft brass, turned bright all over,
and bored to 1 in. The spindle is of Bessemer cast
steel , and is
in . diameter.
The lubricators,
which are oil instead of tallow cups , as were recom
mended in the original, were turned from a piece of
f-in . diameter brass rod ; they are 5-16ths in.
internal diameter, the shanks being screwed
3-16ths-in . Whitworth .
I think my arrangement of nozzle ( see Fig. 2 )
is better than the one adopted by Mr. Solis in his
design. I suppose he uses rubber tubing for his
water connection. I have tried various kinds of
rubber tubing in other motors, but never could get
any to stand the pressure, which is 100 lbs . per sq .
in . here ; so in my present motor I have got a
piece of l - in . bore copper pipe , with a { -in. gas
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wood , and is keyed on with a flat key to the
spindle. The buckets — fourteen in number—are
secured to the wheel by twenty - eight f-in . diameter
snap- headed brass pins .
The whole job, nicely painted in dark blue , looks
altogether a solid and powerful piece of machinery.
I think the foregoing description fairly well de
scribes the motor, but, in concluding, it may interest
some of your non -practical readers to know that
the only part of the casing on which a file was used
was on the inside of the hole cut in the side to
admit of the removal of the wheel ; the rest of the
finishing was all done on the emery wheels. One

Fig . 2.-NOZZLE FOR WATER MOTOR .
of the interchangeable nozzles, and also a small
1-in. key which I made for convenience in remov
ing the side of the casing, are shown in front of the
motor.

Failure of an Oil - Fired Water- Tube Boiler.

Fig . 1.- A 1 'H.-P. WATER Motor .
coupling nut on one end and a -in. one on the
other. As my motor is always fixed in the one
place, it is the simplest thing in the world to con
nect it up with this copper pipe ; and once con
nected , one can leave the motor running by itself
without fear of the pipe bursting and flooding every
thing. The wheel is turned up from a cutting off
the end of a piece of 3 -in. diameter mild steel bar,
and is keyed on to the spindle by means of a sunk
key .
It was quite a nice little job cutting out
these keyways by hand , then fitting the key .
The pulley outside the casing is made of beech

A
ticulars respecting the bursting of a small
water-tube boiler fired with liquid fuel on board a
steam launch in Kingstown Harbour on June 29th
last . The boiler was quite a small affair, being
only about 2 ft . in length by 2 ft . in width and
2 ft . 8 ins in height. The upper part of the
boiler consisted of a steam receiver made of
cast -copper alloy, varying from 3-16ths in. to 1 in.
thickness. The vertical diameter of this receiver
was 8 £ ins . , and the horizontal diameter about
8 ins., the top being dished to a radius of about
13 ins. The boiler was fitted with a burner and
apparatus for using paraffin oil as fuel, and was
intended for a working pressure of 250 lbs . on the
inch . It gave way in the small steam receiver
at the top, the whole of which was blown out
bodily , but fortunately without causing injury to
anyone , as there was no deck over it, and the steam
escaped freely into the atmosphere. The explosion
in this case is attributable to the use of unsuitable
material for the vessel which failed . It is well
known, as the report remarks, that the strength
considerably
of brass and other copper alloys
reduced by an increase of temperature, and such
materials, specially when cast, are not suitable for
the construction of those parts of boilers which are
exposed to the furnace gases. The metal of the
receiver in this case was, having regard to its
nature , unduly thin , and as the working pressure
of the boiler appears to have been 250 lbs. per
sq . in . , it is not surprising that it gave way under
ordinary working conditions ." — Vulcan.
From the Dermatine Co. , Ltd., 95 , Neate Street,
London, E.C. , we have received a very useful little
article in the shape of a pocket court - plaster and
stamp case.
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Electricians in the Royal Navy.
TO THE EDITOR OF The Model Engineer.
Readers .
DEAR SIR,-Having read , with some astonish
ment, the letter published in a recent issue of the
M.E., I feel I cannot let the matter pass without
full
( The Editor invites readers to make use of this column for the
prevailing on your generosity to allow me to say a
interest. Letters
mutual
and
of
practical
of
matters
discussion
may be signed with a nom -de-plume, if desired, but the full
few words in your columns, in answer to the letter
signed “ Two Naval Electricians," depreciating the
name and address of the sender must invariably be attached,
though not necessarily intended for publication .]
value to the service of the torpedo instructor.
Cardboard Model L.S.W.R. Locomotive .
In the first place, the idea of entering the rating
of electrician in his Majesty's Navy was based on
Engineer.
Model
The
OF
TO THE EDITOR
the lack of having a competent mechanic attached
to the electrical department permanently, as up
Dear SIR , -I enclose a photograph of my latest
to that time the only one eligible to do the mechan
miniature model wood and cardboard locomotive
ical repairs was the chief armourer, who was , and
No. 331, as you will see it is the latest type
is now, exceptionally proficient in all work of that
built by the L. & S.W.R. 4-cylinder 6- wheeled
kind ; but he, unfortunately, was between two
coupled express. It is a working model so far that
it runs on rails, with inside and outside motion
stools, as his services were also claimed by the
gunnery department.
working when travelling. It is my intention to run
In the circular issued by the Admiralty asking
this model by clockwork, for which I am going to
for recruits to engage as electricians, it was stated
build a 6 -wheeled passenger brake van and place
clockwork in van and drive from the centre
that no knowledge of electricity was required .
wheel.
They ( the electricians ) faithfully adhered to this .
Certainly they had to be mechanics ; at least, they
The model is built to a scale of 1 - in. to the foot ;
it is 16 ins. over all , buffer to buffer, 3 } ins , from
were set a test job at the lathe, which , having passed ,
they started a course equiva
lent to a torpedo instruc
tor's ; but I should like your
readers to know clearly that
their instructors during their
course are torpedo instruc
tors , who, as they state in
their letter, assist the elec
trician in their work as far
as possible. Is it feasible
331
WR
that a torpedo instructor,
from whose brains the elec
tricians have gleaned their
electrical knowledge, should
only be qualified to act as
assistants to their own pupils ?
As to their statements
CARDBOARD MODEL L.S.W.R. LOCOMOTIVE .
that they only take their
orders from the torpedo
lieutenant, and not from
rail to top of chimney, 1 5-16ths-in. rail gauge. All
the torpedo gunner, the idea is preposterous as
the working parts are made of hardwood ; the
well as impracticable. The torpedo lieutenant is , of
inside and outside motion comprising slide-bars ,
course , wholly and solely in charge of the torpedo
piston crossheads, eccentric pulleys, and straps,
and electrical department, but he looks to the
valve-rods and guides , and the outside Walschaerts
torpedo gunner and holds him responsible for the
valve gear coupling and connecting -rods. It has
carrying out of all work in the ship ; and it is quite
obvious that an officer holding the position of
a built driving axle with balance ends on the same
as its prototype, consisting of nine pieces , all keyed
torpedo lieutenant would never sanction such a
together, with eccentric pulleysand straps complete.
state of affairs. Adjustments of torpedoes are never
The wheels and axleswere the only parts turned
made by the electrician, but are made in all cases
in a lathe. Driving wheels are it ins. diameter ;
by the No. 1 of the tube , who is a leading torpedo
bogie wheels, f in ., which are made of wood ; all
man, under the supervision of the torpedo gunner,
the rest of the model was made by simple tools.
or T.I., who are held responsible for their correct
ness . The gyroscope , which plays such an im
The boiler is made from three incandescent mantle
tubes, well stayed in interior of ditto with lagging
portant part in torpedo warfare, is adjusted by the
and strips complete. The cab is fitted with all the
torpedo lieutenant , and not the electrician.
usual cab fittings, window glasses, starting and
I am sorry to say that up to the present 1 do not
reversing levers, water and steam gauges, vacuum
think that the electricians have , as a body, come
brake, etc. The tender runs on two 4-wheeled
anywhere near the stage of perfection expected by
the torpedo officers ( I may be wrong ; if so , I
fitted
,
pins
bogie
centre
two
the
or
bogies, working
apologise ), and as to the long list of qualifications
with all brake details. The whole of the model
for an electrician , I am afraid they are more often
comprises 3,000 separate pieces , taking 325 hours
in the book than in their brains.
to complete .-- Yours truly ,
THOMAS WHITMORE.
A torpedo instructor joins the service as a boy ,
Brixton , S.W.
and is gradually educated in all the intricacies of
Practical Letters

from our
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the service ; he goes through a course in the
torpedo depot for torpedo man ; if he passes a
very good examination , he is recommended for and
goes through an advanced course for leading torpedo
man , and then having been to sea in that capacity,
he may, if proved worthy, be recommended for
torpedo instructor, and he goes through an extensive
course. If he fails to come ( 0 up to the mark on
examination , he is marked
failed , " and is not
allowed any extra course (only under excep
tional circumstances). But not so the electrician.
He is, on failing, put into a backward class, and has
to be instructed ( by a T.I. ) after instruction hours,
and I regret to say a good many have to avail
themselves of this leniency.
It seems strange to me that they should , by
means of your columns, endeavour to make enemies
( by depreciation ) of their greatest friends in the
service. They state that they have an uphill
battle to fight. Why ? Well , if anyone asked me
why , I should tell them to read their letter.
I
can only say that I am absolutely certain that the
letter is not the publication of the voice of all the
electricians , but only a small minority ; probably
of two who have failed to grasp the knowledge
requisite and necessary to meet the requirements
of the examining officers and who have met together
in sympathy at instructions in after- hours.
Hoping you will be able to see your way to pụb
lish this letter on behalf of the T.I.'s.— Yours
A TORPEDO INSTRUCTOR .
truly,
A Model Motor Boat.
TO THE EDITOR OF The Model Engineer.
DEAR SIR ,—The photograph which I enclose is
of a model motor boat. I made the hull myself,
but the clockwork engine I took out of an old

A MODEL MOTOR BOAT .
clock . It is 18 ins . in length , 3 ins . in depth , and
4 ins. in width , carved out of the solid. In making
the deck , I ma e a framework of wire, and then I
stretched calico over it . The shape was copied
from Mercedes III , which I saw " flying " up the
Thames once.
The propeller is if ins . diameter ( three -bladed ),
which proves the right size for the engine. The
boat will travel 70 yards without slowing much ,
and looks very realistic. Being very light, the
water line is low , only * in . under water . I think
altogether it is successful; it took me about ten
days to make, working at it in the evenings . This
is my first attempt at model making. – Yours truly ,
Hampstead , N.W.
BERTRAM H. PIDCOCK .
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Tubular Chime Clock .
TO THE EDITOR OF The Model Engineer.
DEAR SIR,—Re recent article in M.E. on chime
clock . Will Mr. Osborn kindly advise as to battery
power, size of magnets, etc. , required to work this
clock ; also detail as to marking out drum for pins ?
I should be glad if you could place me in com
munication with Mr. Meyrick Osborn . — Yours
JAS . UPTON .
faithfully,
Harlesden , N.W.
TO THE EDITOR OF The Model Engineer.
DEAR SIR , —I do not quite understand the work
ing of the hour-striking mechanism . I have asked
several other readers, but they also fail to see how
it is made, so I should be very much obliged if you
will kindly explain the matter to me more fully.
( 1 ) What are the gearings of the wheels ?
( 2 ) How are the contacts made, and where are
they fixed on the wheels for striking the right
number of hours ?
( 3 ) Could you give me the exact size and plans
of the two stop wheels ( G and K ) , and the position
and number of segments to make the proper number
of contacts ?
( 4 ) What is stop L ( Fig. 3 ) for, and how is it
to be adjusted ? That is one of the things that
puzzle me most.
( 5 ) What is B on diagram Fig. io for ?
( 6 ) What is the size of the hour tube ?
( 7 ) How do the switches X and XI ( Fig. 2 )
work so as to cause only a short contact, and where
abouts are they fixed on the drum ?
Thanking you in anticipation of your kind reply .
L. E. BENETT .
-Yours truly,
Chiswick.
We herewith give Mr. Osborn's
reply to the above letters.
TO THE EDITOR OF The Model
Engineer.
DEAR SIR ,-Re Mr. J. Upton's
letter.
Battery power required :
Three Leclanché cells, or 4-volt
accumulator.
Magnets same size
as large bell , made for 4-volt accu
Details for marking out
mulator.
drum are fully given by diagram
( Fig. 10).
A diagram similar to
this should be made to fit round
drum to be used , and the spaces ,
etc. , marked exactly the same as
Fig. 10. Pins placed in black dots
will give exact chimes.

Re Mr. L. E. Benett's letter :
( 1) Will count up gearing wheels and post direct
to Mr. Benett in a day or two.
( 2 and 3 ) Contact for striking hour is on wheel H ,
and can be placed anywhere upon side of same (see
explanation to Fig. 3 ) .
( 3) See mechanism of any hour-striking clock, in
which will be found similar wheels to G and K.
(4 ) If Mr. Benett will kindly read thoroughly
the description of movement of Fig. 3, page 387 ,
3rd paragraph of ist column, it explains why stop
D engages L.
(5 ) B , Fig. 10, shows position for switch on drum
to connect up hour striking movement.
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(6) Get a length of tube, 7 ft. long, and tune up
an octave lower than tube No. 3 (3 ft. it ins.).
All tubes will have to be tune ] owing to variation
of brass purchased . Buy musical tube only, as
ordinary brass tube is not much good .
( 7 ) Mr. Benett is mixing up contacts on drum
with those on clock. Only short contact is required
in clock and switches on drum , marked B in Fig . 10.
Hoping these answers will enlighten your readers.
-Believe me, yours truly,
Ú. W. MEYRICK OSBORN.
Ryde, I.W.

is very apparent in the drawings and photographs
of his models.
Could I prevail upon Mr. Mason to favour me
with a few more particulars regarding detail of
deck arrangements, poop, stern , etc., of his model
ship ( Figs . 2 and 3 ) in his article ?
I contemplate building a model, either on lines
of the latter vessel, or a frigate (period about 1750
or 1800 ). I should, therefore, be very thankful
for any information on these very interesting
vessels , either privately or through The MODEL
N. T.
ENGINEER . — Yours truly,
Leeds.

An Interesting Feat on the St. Lawrence .
TO THE EDITOR OF The Model Engineer.
DEAR SIR , -I enclose a photograph which I took
recently on the St. Lawrence, and thinking it
might interest the readers of the M.E. am sending
it to you in case you should care to publish it .
Some time ago the s.s. Universe ran into two

The Society of Model Engineers

( Reports of medings 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 MEETINGS . —The seventh annual Con
versazione will be held on Friday , January 12th ,
at the Holborn Town Hall , for which a specially
interesting programme is being arranged .
The next ordinary meeting will be held on
Thursday, February 8th, when practical demon
strations in marking-off work , silver soldering
and brazing, valve setting, and brass finishing
and polishing, will be given by various mem
bers. -HERBERT G. RIDDLE , Hon . Sec. , 37,
Minard Road , Hither Green , S.E.

TELEGR 4 PHING PHOTOGRAPHS . —The experia
ments which Professor Korn has already carried
out prove that it is possible to transmit a pho
tograph or sketch , 6 or 7 ins . square, in a period
varying from ten to twenty minutes .
These
experiments were carried out on the telegraph
line from Munich to Nuremberg, a distance of
about 100 miles , but Professor Korn declares
that precisely the same results would be ob
tained if the photographs were transmitted by
a telegraph line or submarine cable 5,000 miles
in length.
The photograph which has to be
RAISING A SUNKEN DREDGER ON THE ST. LAWRENCE
River .
transmitted is placed on a transparent glass
cylinder , which revolves slowly, and at the same
time moves from right to left . A ray of light is
dredgers at work on the St. Lawrence , capsizing
thrown on this cylinder by means of an electric
and sinking one, which rested on the bottom on
one side, with the other side above water throughout
lamp and lens , and when the ray of light reaches the
its entire length . The current was too strong for
interior of the cylinder, it is brighter or darker,
divers to work , so an unusual plan was adopted to
according to the colouring of that particular part
raise it. Two barges were connected by the
of the photograph through which it passes . Inside
wooden trusses shown in the picture. A hole was
the cylinder is some selenium , which transmits the
cut in the side of the dredger above water , a diver
electrical current in proportion to the intensity of.
light brought to bear on it. The selenium transmits
descended through the hole and fixed a number of
long linked chains at points in the dredger. These
the current more rapidly in a bright light, and less
rapidly as the light decreases. The selenium
chains were carried to screws at the top of the
within the cylinder is connected with the wire over
trusses, and the dredger was gradually " jacked ”
which the photograph is to be transmitted . The
up, a link being removed from each chain as the
screw reached its full extent.-- Yours truly ,
receiving station consists of a Nernst lamp placed
Montreal.
H. S. GROVE.
inside a glass cylinder covered with sensitised paper.
The lamp burns more or less brightly according to
the varying current transmitted by the selenium
Models of Old English Ships.
at the other end . It thus reproduces the exact
TO THE EDITOR OF The Model Engineer.
shade of the original photograph, provided that the
DEAR SIR, -In looking through some back num
cylinders at each end of the wire revolve at exactly
bers of the M.E. , I came across an excellent little
the same speed. The professor has ascertained a
simple means of regulating the revolution of the
article dealing with Models of Old English Ships,
cylinders so that the speed is identical at both ends .
by Mr. Frank H.Mason, whose knowledge of detail
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Model Yachting Correspondence.

Queries and Replies.

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 .]

[ 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 cn
of the
the sender's
must be in .,
scribed
Queries
should name
the paper
back. only,
( 2) and
be accompanies
wherever possible, with fully dimensioned sketches, and cofre
spondents are recommended to keep a copy of their Queries for
reference. ( 3) A stamped addressed envelope (not post-card)
should invariably be enclosed, and also a " Queries and Replies
Coupon cut out from the advertisement pages of the current
issue. (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.)
The following are selected from the Queries which have been replied
to recently :
( 15,227] Steam Engine Proportions. A.M. (South Yarra)
writes : I am building a Smalí horizontal steam engine and
would be pleased if you would give me the exact size ports, lap,
and lead for cylinder, 2 - in . bore, by 3-in. stroke ; also what size
boiler and pressure would be required to drive it.
You do not give any particulars with reference to the work you
desire the engine to do. A n -in , by 24 - in . vertical centre flue
boiler will run the engine, but a great amount of power need not
be expected from it. A better boiler would be 22 ins. by 40 ins.
multitubular boiler, with
centre flue, or else an 18 - in . by 30
eighteen tubes, if ins. or it ins. diameter, and with either of these
obtained
should
.
The steam ports should
maximum
be
work
the
be i in. by 3-16ths in ., port bar 3-16ths in . wide, and the exhaust
port i in. by # in . The lap may be 3-32nds in ., lead 1-32nd in .,
and the advance of the eccentric 1 in. fuii .
(15,191) Automatic Steering Device. F. B. H. (Darwen )
writes : I think I have seen an article on automatic steering gear
some time ago, the idea being that a boat could be arranged to
carry out a given set of manauvres, the steering working by
clockwork, I believe. Could you giveme the principle on which
this gear works, and directions with drawings ( if procurable) for
making a set myself ?
The idea is quite feasible. We have seen lately some toy
model motor cars which execute various turns whilst travelling
along. We cannot give you any drawings of the mechanism
employed, but probably some cam action on the slower wheels of
the train or on a special train of wheels connected with the driving
mechanism is attached to the steering wheel.
( 15,208 ] Boller and Engines. B. H. ( London) writes :
Could you tell me what size boilerI should require to drive a 4h.-p.
horizontal engine to get the best results ; also how the stroke is
measured ?
It would have been much better if you had sent the dimensions
of the cylinder of your engine, and also stated whether it was
of good make and design, A vertical centre flue boiler with about
1,500 sq. ins. of heating surface, should be sufficient to supply a
good engine which would develop b.h.-p: Such a boiler would
measure about 22 ins. diameter by. 42 inc, high . The firebox
should be 24 ins, high, and the plate thickness be 1 in. for a working
pressure not exceeding 80 lbs . Measure the throw of the crank
and multiply by two, or else measure the stroke at the slide-bars.
The distance the crosshead travels along the slide -bars during a
half revolution from the one dead centre. of the crank to the
other, is the stroke of the piston.
( 15,215] Boiler Queries. F. M. P. ( Bedford) writes : Would
the launch boiler, Fig. 14, in No. 6 Handbook, be suitable for an
engine i in. by i in . to drive a 10-watt dynamo ? Would boiler
be as effective if fireboxwas circular instead of flat at top ? Would
boiler be a suitable one for firing with charcoal, or would a blowlamp
be best ?
No, we do not consider it a suitable generator for the purpose
intended. We would strongly recommend you a vertical multi
tubular boiler with at least 200 sq. ins. of heating surface. See
the new edition of " Model Boiler Making " ; the size of this boiler
increased . The slightly curved top is much better than
beenone.
has
the flat

Winner of Model Yacht Race, Bosham
Regatta.
TO THE EDITOR OF The Model Engineer ..
DEAR SIR, — Thinking it might be of interest to
many readers of THE MODEL ENGINEER, I send you
herewith a photograph of the model yacht
Britannia , which was the winner of the first
prize in the model yacht race a : Bosham Regatta ,
I could not send particulars before ,
1905.
as the builder of the boat (Mr. James Bryant ,
of Bosham ) , was down the Mediterranean , and
has only recently returned .
The person shown

THE WINNER OF THE MODEL YACHT RACE,
BOSHAM REGATTA , 1905 .

in the photograph is his son , who is the owner
The following are
and sailer of the craft .
principal dimensions :
the
Length over-all ,
3 ft. 8 ins. ; beam ,
ins. ; mainmast ( height ) ,
3 ft . 7 ins . ; topmast , 2 ft . I in . ; bowsprit (length ),
i ft. 6 ins. ; boom , 2 ft . 10 ins. ; gaff, i ft. 71 ins.;
depth of keel , i ft. ; draught, i ft. 2 ins. ; total area
The
of canvas carried being nearly 13 } sq. ft .
hull is of white pine , and the boat is cutter- rigged .
Weight of lead on keel, which is cigar -shaped , is
about 6 lbs. The model was completed in about
twelve months spire time. - Yours truly,
H. S. LLOYD .
Bosham , Chichester.

( 15,188] Paste for Pasting Lead Grids. T. A. ( Plaistow )
writes : I am making some accumulators and find precipitated
lead, as advised in your handbooktoo expensive. I shall be pleased
if you will kindly answer the following questions :-(1) How shall
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I mix litharge for pasting negative plates ? (2) Do they need
placing in chloride of lime ? ( 3) About how long should positive
plates be in solution of chloride of lime ? (4) Can you tell me
where to get litharge ?
( 1 ) Mix to a thickish paste with dilute (1 to 6) sulphuric acid.
(2 ) No ; not the negatives. (3) A few minutes will form small
plates. They change colour. (4) Any good oil and colour stores.
( 14,894) Reversing Electric Loco Motors. A. F. S.
(Seaforth ) writes : I have a model electric railway, third-rail system .
Centre rail conveys the positive current and the running rails the
negative. Will you kindly tell me if it is possible to reverse loco
motive from the switchboard without an additional rail ? In any
case will you kindly give me a diagram of connections to reverse
locomotive from switchboard ? Motor is series wound .
To reverse the direction of armature rotation in an electric
motor, it is necessary to reverse the direction of the current in
either the armature of field -magnet winding, but not in both at the
same time. It is usual to reverse the direction of the current in the
armature. To accomplish this from the switchboard three methods
are possible ; first, by using a battery on the locomotive to sepa
rately excite the field -magnet winding, which is then entirely
disconnected from the armature, the latter receives current from
the rails ; by reversing the direction of the current in the rails you
will reverse the direction of rotation of the armature (see diagram
herewith ). The second method is to run a separate circuit from the
switchboard to excite the field -magnet winding of the motor, and
à separate circuit to supply current to the armature. Of course ,

Running Rails
Motor Armature
Hola!

3 " Rail

Running Rails
Puerg 14694
Fig. 1 .
HUA
Cells en Loco
MotorFields

REVERSING ELECTRIC
LOCOMOTIVE MOTORS.

Celllllll
Fig . 2 ,
these circuits must all be insulated . The running rails could be
usedas the circuit for exciting the magnet winding ,and a second
Tailalongside the present third rail could be used to supply current
to the armature. It would involve alterations to the running rails
and wheel axles to insulate them from each other. Details of a
teversing switch are given in our handbook No. 14. There is one
other solution, and that is to use a motor having a permanent
Lagnet field , in which case it will only be necessary to reverse the
curreat in the armature, with present arrangement of rails.
( 15,112] Leclanche Cells for Lighting Purposes . A. C.
Surbiton) writes :Havingread your MODEL ENGINEER for the
last twelve months, and seeing nothing about home electric lighting
with ordinary salamoniac batteries, I write to ask you these few
questions. (1) it possible to light a 4 -volt lamp with batteries
holding one pint and the other pint-and a -half ? or what voltage
lamp would it light ? (2 ) How long would it last ? ( 3) If it is
Bot possible for it to do this, could you tell me where I could get a
cheap battery for 4 volts, or is it possible to make one, and how
to do so ?
(1) See November 15th,1902, issue, “ Amateurs' Supplies.” Cir.
cular ziacs make Leclanché cells more useful for lighting small
Lamps. 3 in series would run a 4-volt lamp ofsmall size, that taking
a very little current. Our handbook ," Electric Batteries," 7d .,
post tree, would assist you. See also “ Electric Lighting for
Amateurs," 7d ., post free . Any of our advertisers could supply
you Kindly comply with our Rules in future.
(15,082] Telephone Connections. F. A. S. ( Hackney) writes:
I have purchased oneof your books of telephones and microphones,
and I find it gives all the information on how to make an instrument
but does not show the connections to the terminals and batteries ,
Would you favour me by filling in the connections to the enclosed
sketch ?
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If you will refer to page 357, April 9th, 1903 issue, you will find
fully described , all you require toknow .
( 14,8641 Model Steamer Machinery . A. G. (Leeds) wsite :
I have built a model passenger and cargo steamer, 5 ft. 3 ins.
long over all, wo ins, beam , of tin plates. I am in need of a bit of
advice re machinery, and shall esteem it a great favour if you will
answer the following queries : I intend making a single- flue boiler
41 ins. diameter, 12 ins. long ; flue, 24 ins. diameter , placed fi).
from bottom of shell, with about ten cross tubes | in. diameter,
the ends of tubes and the end of flue to be expanded and soldered
into the boiler ends, and latter riveted to shell. Shell and tube to
be made of copper tubing I- roth in . thick, and cross tubes 1-16th in.
thick. ( 1 ) What pressurewill above boilerstand ? (2) What would be
working pressure for a 1-in. by i-in . marine engine ? ( 3) Which
direction should crank revolve to drive boat forward ? (4) Do
you think engine would run better if, instead of packing the shaft
tunnel, I fixed a tube through shaft tunnel, just thick enough for
shaft to revolve freely, as I thought the packing might cause the
shaft to work rather stiffly, and thus lose some power ? (5 )
Would a plumber's lamp give enough heat for boiler ?
The water -tubes should be tightly fitted into the furnace tube,
and silver-soldered or brazed . The furnace tube need not be so
thick as I- roth. Probably you can get a piece of tube about
3-64ths thick , which will do. 1•16th-in. material will be heavy
enough for the shell. ( 1 ) The boiler with a solid -drawn shell
1-16th in. thick will stand about 60 lbs. per sq. in, safely . (2) With
a benzoline lamp about 30 to 40 lbs could be maintained . (3)
Depends on the screw ; with a right-handed propeller i.e., with the blades running in the same way as the
ordinary screw --the boat will go forward if the engine ;
revolve in a clockwise direction, looking toward the bow
of the boat. (4) We would prefer a packing gland.
( 5 ) Yes, use a benzoline or petrol blowlamp.
( 15,104) Shockng Coll. H. G. R. (Eltham) writes :
Is there any reason why an induction coil, with condenser,
giving f -in. spark, should not be successfully used as a
shock coil by merely attaching handles to it ?
No reason whatever, except that the shock would be
far more than anyone could possibly stand ; in fact, it
might be serious to anyone getting the full strength of
the coil. You could try it with a very small primary
current, however, and increase it by degrees. The best
plan is to insert a tube of brass, as described in our hand
book, Induction Coils for Amateurs," 7d., post free.
( 15,111 ) Internal Combustion Engines : Cylin .
der : Volumes and Pressures. F. W. C. ( Arbroath ,
: Could you give me some information on the follow
writes
N.B.)
ing : What should be the cubic capacity of the combustion
chamber of a motor cycle engine the piston of which sweeps
a volumeof 14 cubic inches, so as to obtain a suitable compression ?
About 34 c.ins. The method of calculating the relative volumes
and pressures is described in Graven's " Gas and Oil Engines,"
55. 4d . , post free. The relation between pressures and volumes
in gas- engine cylinders may be expressed by the equation :
4
Pv = p (v + s)
3
3
when P = compression in lbs. absolute per sq . in.
p = suction press in lbs. persq. in, absolute.
v = Clearance volume as inches of stroke,
S = stroke in inches.
( 15,021) High Frequency Currents. G. W. (London )
writes : I should be glad if you could enlighten me on the follow
a performance where a lady shook hands with
ing. I have seen
several of the audience (including myself) and we felt a distinct
electric current as if from a coil. She apparently had nothing
attached to her. Also , a man passes the whole of the current
from a 20 - in . coil through his body, lights arc lamps through his
body, and many other things that seem impossible. Is this all
genuine, or is it trickery ? Can you refer me to any book explaining
the subject, as I want to experiment ?
The performer who shook hands with members of the audience
was probably in connection with electrical apparatus of some
kind, though we are unable to sayhow the trickwasdone, without
precise details , which are usually carefully withheld at such
exhibitions. The man who passed the current " from a 20 - ia .
coil " through his body was probably using a Tesla transformer,
We cannot credit the lighting of arc lamps through the body
though the current taken by a glow -lamp can be passed with ease
through an experimenter using high -frequency discharges. Such
a currentwould instantly kill if derived from ordinary sources of
supply . High-frequency discharges and Tesla transformers are
fullydiscussed in a series of articles entitled " Experiments on
Electric Oscillations and Waves," by R. P. Howgrave-Graham .
These articles, which are still running, commenced on January ist,
1903.
(15,198] Cutting Glass Jars . E. H. (Arundel) writes :
Could you answer me the following question ? I intend making
abattery as described in The MODELENGINEER, but failed to get
a stoneware jar, as therein mentioned . I have a glass one about

eer
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the right size, but its neck is very narrow . Could you advise me
how to cut it off, so as to leave a jar without a neck? I have your
MODEL ENGINEER for a few years, but I failed to find anything in
that line suitable for cutting off the top of the jar.
Get a good three-cornered file and cut round the neck, making,
as near as possible, a nick of uniform depth ; then , with a wooden
mallet or chunk of wood , give the smaller part a sharp blow, and
it should break clean at the file -cut. Wrap the jar in a big duster
to protect the hand which is holding it, in case it should fracture.
Another plan often adopted is to quickly encircle the jar at
required point of breakage with a white-hot wire. This method
requires some practice before success is attained .
( 15,180) Valves and Valve Gearing. H. G. (Sheffield )
writes : I should be greatly obliged if you could answer me the
following query :-In setting the valves of some locomotives I
heard of the valve having } lap and lead, now instead of advanc
ing the sheaf 1 in. it is only advanced i in . ; but when the engine
is tried, it is found to have the desired lead. I might say theengine
has direct motion , having the steam -chest between the cylinders.
I should also be glad of advice on a model engine I am making.
The cylinder is bore, stroke. I thought of making the steam
ports with 5 ports and no lap. Do you think the valve will require
any lap and lead ? If so , I shall have to make the steam ports
3-32nds, and port bars 3-32nds, as the steam chest will only allow
for i in. travel.
This is due to the use of open eccentric rods. The shorter the
rods, the more pronounced the excess of lead over that provided
by advancing the eccentric. The lead is also greater in mid -gear
than in full gear. Steam ports for your model should be about
3-32nds in. by fin . ; port bars, 3-32nds in . : exhaust port, 3-16ths
in . by in . The lap should be about 1-32nd. For the advance
we would advise 1-32nd. If the fitting is not perfect, then, per
haps, a little more than 1-32nd-in. advance would be necessary to
open the port exactly at the end of the stroke. Read up the
subject in the “ Model Locomotive," by H.Greenly, price 6s. net.
The throw of the eccentric should be 7-16ths in , or j in.
" MODEL READER " (Liverpool)
(15,135)
Vertical
a smallBoiler.
steam engine, and am at a loss to know
writes
: I have
what size ( vertical) boiler I would require. The engine has two
cylinders, it in . bore, 3 in. stroke. You will oblige me very
much if youwill be so kind as to answer me this. Also what power
willWe
engine
?
nd a multitubular vertical boiler 20 ins.
wouldbe recomme
diameter and 30 ins. high. The plate thickness should be 4 in .,
and the test pressure 160 lbs. The boiler should have twenty
tubes i } ins. diameter, if fired by coal ; thirty It-in . tubes if fired
by briquettes. The engine should develop about I to fi.h.-p.
under best conditions.
( 15,252) Small Shocking Coil . H. P. (Morley) writes :
I am making an exhibition shocking coil, and should like you to
help me on a few points. What size wire will be needed ? The
size of the bobbin is 41 ins, in length, 24 ins. diameter. How many
pint bichromate batteries will be needed ? I would like to have
three terminals for handles, Which is the best way to connect the
terminals ? I want to make a resistance frame ; four studs — three
on and one offfor altering the current. Would six of the enclosed
springs do ? I propose fixing them on a slate bed . Is that the
best material for using ?
For particulars of shocking coil, see “ Induction Coils for
Amateurs, " 7d. post free. The best way to regulate the shock is
by a sliding brass tube, as shown in above handbook. Various
query replies on the same subject have appeared quite recently,
to which please refer. Two cells in series should be enough to run
Use No. 36
the secondary. The coil enclosed has a
your coile. of , approximafor
tely , I'5 ohms, if the material is German
resistanc
silver wire, as itappears to be. A couple of these coils placed in
circuit of primary would reduce the power of secondary consider
ably.
( 15,181 ] Secondary Coils . P. W.J. ( Barnsbury ) writes :
I have been unsuccessful in pasting negative grids for accumulator
with precipitated lead, as given in your handbook. Will you ,
therefore, kindly inform me on the following at your earliest con
venience :-( 1 ) Can I paste them with litharge ? ( 2 ) What do I
mix the litharge with to make the paste ? ( 3) How are the plates,
when pasted, formed — is there any solution to place them in ,
similar to the positives ? (4) If not, and they have to be formed by
charging and discharging, how many times do they have to be charged
and discharged before they are formed ? (5) How can I prevent
the tendency of the paste to drop out when making same ?
( 6) What colour is litharge ? ( 8 ) If I solder a joint, will it hold with
the acid playing
? acid - dilute about 1-6. ( 3) No. (4) De
on itric
( 1 ) Yes. (2) Sulphu
pendsupon their size and rateofcharge. After three or four charges
and discharges, they should have a fair capacity. See information
in back issues. ( 5 ) A low rate of charge to begin with , and with
pasted plates - .e., press the paste well in when pasting. (6) A
lightish yellow . ( 7) No. Joints should be burned . That is, much
the same process as soldering, but pure lead only is used .
( 15,257 ] Charging Cells of Different Voltages. G. B.
( Tetbury ) writes : Will you be so kind as to answer my query ?
I have a dynamo giving 6 volts 20 amps ., which is reduced to 5 volts
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through wire resistance in switchboard for charging 4 -volt accumu
lators at any amperage ; but what I want to knowis this — how can
?
I charge a 6-volt accumulator without affecting the amperage
I cannot split the accumulators, as each cell is connected . If you
will help me, I shall be very glad. Does it hurt to charge a 4-volt
and a 2-volt in parallel with 5 volts ?
We do not quite grasp what your difficulty is. If your dynamo
will not give more than6 volts, of course you cannot charge a cell
which has an equally high E.M.F. You must either increase
voltage of dynamo by running at higher speed, or split the cells
and charge them in parallel. You can charge the 4-volt and a
2-volt cell in parallel from the same source of supply, but one
will get a larger current than the other, so that if they are both of
the same capacity, the lower voltage cell will become fully charged
first.
( 15,205) Motor for Electric Locomotive. A. C. (Brad
ford ) writes : I am going to try and make a small electric loco
motive about 16 ins. long. As I know barely anything about
electricity, would you be so kind as to answer me the following
queries ? ( 1) What kind of motor should I use in first attempt ?
(2) Shall I require one or two motors ? ( 3) What size dynamo
shall I require ? ( 4 ) Would you be so kind as to give me a sketch
of a bedplate and connections ? I am making up a small single
cylinder single-acting slide-valve vertical launch engine from
castings. Can you please tell me-- ( 1) What size and kind of boiler
is required ? (2 ) What size boat it will drive ?
We advise you to obtain a complete set of parts for a small
tramcar motor, as supplied by Mr. Avery, of Fulmen Works, Tun
bridge Wells . One of his smallest would suit your requirements
best. He would send full instructions for windings, etc., and
fitting up. If you intend driving from a dynamo, you would need
one giving about35 or 40 per cent, more power than the rated size
of motor. You do not state size of your engine, so we cannot give
definite reply. Look up recent queries on these subjects ; see also
" Small Dynamos and Motors," 7d. post free. It gives some use
ful information .
( 15,247] Model Railway Sigoalling Plant. W. W. M.
writes : In your reply to above in the November 16th issue you
gave a plan for a double line of railway. I do not quite understand
the uses of signals 3, 34, 36 and 4a and 4b ; also 24-29 on the
gantry ; and I should be much obliged if you would let me have
a line explaining these.
No. 1 is, of course, the outgoing signal from the siding No. 1 ,
and may be considered as a shunting signal only. No. 2 is the
starting signal for a regular train from No. 2 road : No. 3 ditto .
No trains being supposed to start from No. 4, No. 4 signal is shown
as a short-arm signal only, like other shunting signals, but is used
for trains or engines which are to cross over on to the “ down
line ; and if No. 5 is off, may proceed on to the continuous road in
the usual way. It may be, of course, a full-sized arm it passenger
trains are made to start from this platform , another arm - 40
being added . No. 2a is a shunting signal to allow engines, etc.,
to shunt along the " down road as far as signal No. 5. No. 20
is used for a similar purpose, but involves the use of thefirst cross
over from the station, the trains shunting being only allowed to
proceed along the 19 up " line just past the gantry, but not to foul
the junction . No. 3a similarly allows trains to shunt on to the
" down " line from No. 3 road, via the second cross-over, and
No. 36 ( inadvertently omitted in the sketch) for trains shunting on
the up " road as far as the junction. Nos. 40 and 46 , if used ,
act the same as 2a and 3a and 26, 3b respectively ; otherwise No. 4
acts as Nos. 2a and 3a, and No. 4a as Nos. 26, 36. The gantry
signals are used for incoming trains. There are four posts for tour
roads. No. 26 may be used for " up " trains to No. 4 ; No. 26a
for shunts from the " down road to No. 4. No. 24 is for " up
trains for No. 3 road ; No. 27 for shunts from down " line to
No. 3 road. No. 25 is for " up " trains to No.2 platform , and No. 28
is the shunting signal for down " road to No. 2. No. 29 is a
shunting arm , allowing engines, etc., to pass into No. I dock road
( 14,922) Model Atlantic Locomotive ; Slip Eccentrics ;
Undertype Engine. " HITHER GREEN " writes : I wish to make
an Atlantic type model locomotive, 3t ins. between rails. Can I
obtain all detail from working drawings in the Engineer June, 1904 ?
If not, will you give me some details ? I have all your back
numbers, so can refer if required . (2) I cannot find that this design
includes reversing gear ; if it does, kindly give me the page refer
ence. If not, how can it be fitted ? I have bought a second
hand 41 centre lathe, with slide-rest. There is a five-speed
pulley and cogs for back gear (but no back gear ). What size
boiler and engine would drive it ? Would the undertype com
pound engine and boiler of Mr. Greenly's, as illustrated in yours
some two years since, be large enough ?
( 1 We have reproduced several sketches of Atlantic type loco
motives — perhaps the one published in our Query columns of
April 27th last (pages 404 and 405 ) would exactly suit you. For
constructive detailssee " The Model Locomotive, " by H. Greenly ,
price 6s. 4d. post free from this office. (2) This engine is provided
wtth slip eccentric reversing gear. ( 3) Whilst the engine would drive
the lathe easily, it is hardly large enough for the purpose . This
seems paradoxical, but it is not so . It means that the amount of
atiention which would have to be given to the feed regulation .
firing, etc., would prohibit the plant being used for the purpose of
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lathe- driving, unless an engine attendant could be provided also.
One person managing the whole affair would either spoil the work in
the lathe, or possibly ruin the engine.
(15,257) Charging Small Accumulator. F. C. M. (Kelso )
writes : Might I intrude on your valuable time to ask you whether
a Panhard and Levassor dynamo that I have, giving off about
4 to 5 amps. and 10 volts, is sufficient to charge 40 amp.-hour
accumulator ? Also , how many 10 - volt lamps would it light ?
In the first place, I thought the dynamo was too strong to charge
one accumulator, so I tried 8 -volt lamps connected in series as
resistance . Result was I fused lamps through getting accumu
lator current back again through dynamo. Could you let me know
the reason for this ? I am afraid that this letter shows ignorance
on my part, but not ever having had any experience of electricity
except the wiring of cars, you must forgive me.
Yes, provided voltage of cells is 25 per cent. lower than supply
current. See recent query replies on this subject. Number of
10-volt lamps tobe lighted depends upon their size - i.e., C.-p.
Reckon 4 watts per c.-P. You can work it out from this. You
don't mention their size . If small i C.-p. lamps, then you could
light about eight in parallel from a 10 -volt supply.
S. D. (Gateshead )
(15,178 ) Conversion of Energy
writes : Could you give me the following information ? If it took
a 300 h.-p. steam engine to drive a mill by belting from driving
pulley of engine to the driving pulley on main shaft, what benefit
would you get by driving with the same engine a 500 h.-p. dynamo,
and transmitting the power to various motors ? Do you get any
more power from the dynamo than the engine ?
No. The only advantage of using electrical energy is when it
can be transmitted more conveniently and at a lesser cost than
power in other forms. You do not actually gain anything by con
verting steam into electrical energy, except in such casesas above
meationed ; in fact, you are bound to lose something in the con
version : and it is a question which can only be settled by a know
ledge of the special circumstances of the case whether you would
gain or lose in the end.
( 15,199 ] Rats' Susceptibility to Electro -motive Force.
J. C. (Ruchill) writes : Would you please answer the following
questions ? I saw an apparatus described in Science Siftings
some time ago for killing rats. The power supply was six dry
cells - 1.8 ., 9 volts -- no spark coil or anything els used ( 1 ) Is
it possible to kill rats with such a low voltage ? (2 ) Could a person
feel the effect of , say, six cells.e., 9 volts ? (3) What is the
lowest B.M.F. that could be felt by grasping a handle in each hand
connected to supply, say, dry cells ?
( 1 ) We should say a rat would be rather annoyed if a current
impelled by a pressure of 9 volts were sent through him, but we
cannot promise that he would succumb to the incident. ( 2) Yes .
( 3) Depends upon the condition of the hands, contact, etc.; 20
volts seems a lot when one's hands are moistened with sulphuric
acid .
(15,044) Model Locomotives ., J. D. writes : ( 1) Will you
kindly publish in your Journaldrawing of tender for the L.N.W.R.
express locomotive No. 513, “ Precursor " ? (2) Which is the best
valve gear for a half -scale model locomotive to be reversed from
the track by the third rail system ? ( 3) What size dynamo would
be required to supply current to a t-in. scale model railway ( 2 )
gauge) ? I intend to work some of the rolling -stock by elec
tricity. I shall be very much obliged if you will answer same.
( 1 ) We do not think that drawings of the new tenders have been
published. (2) Any valve gear may beemployed. For simplicity,
however, some method whereby the steam is changed over from
the steam to the exhaust sides of the valve wouldbe advisable.
See “ The Model Locomotive," by. H. Greenly, price 6s. net,
63. 4d . post free. (3) We would advise not less than a 15- or 20
watt dynamo.
( 15,264) Model Undertype Eagine. A. T. H. (Cork )
writes :I should be very thankful for a little enlightenment on the
following points concerning a small undertype compound engine
I am making. The H.-P. cylinder is t-in. bore by 1- in, stroke ;
L.-P. cylinder is I- in . bore by i -in, stroke; heating surface of boiler
to keep up 60 lbs. at 250 s.p.m .: steam to be superheated, and
exhaust used to create draught What do you think of placing the
receiver in the smokebox so as to keep first exhaust dry. Would
this add to , or detract from, engine's efficiency ? Could you give
me any idea of horse-power of this engine at 60 lbs, and 250 r.p.m.,
or do you advise higher speed or higher pressure ? What output
of dynamo would it drivesatisfactorily ?
We shall be publishing a design for a and 1 by it engine
shortly , and perhaps you can await this. However, the cylinder
proportions of -in. H.-P. and f-in. L.-P. by i - in , stroke are quite
good, and with a water-tube boiler 21 diameter by 9 ins . long,
outer tube 3 ins. diameter, you should be able to keep the engine
running at 60 lbs. pressure and 300 to 400 r.p.m. " The steam
should be superheated, and thereceiver may be formed of a pipe
which shall also pass through the fire. The horse- power would
not be more than 1-1ooth b.b.-P., which is too little for the smallest
practical dynamo. We, therefore, would advise you to wait for
the design we shall publish , which ought to drive a 5. to 10 -watt
dynamo, if well made. The speed may always be increased in a
small engine with great advantage. The ratio of the drive will
also be reduced if a higher engine speed is adopted .
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( 15,217] Cut- off for Charging Cells A. R. ( Leyland)
writes : I have a few accumulators ranging from 20 to 80 amp.
hours, to charge from 100 -volt mains through a wire resistance,
and have designed an automatic cut- in and cut-out, a sketch of
which I am sending for your inspection (not reproduced ). I
should be glad if you would advise me how much , and what gauge
wire I should use for winding the coil. The E.M.F. of our circuits
is 100 volts ; the charging rate of accumulators is from 1 to 5t
amps. I want the magnet to release the lever when charging
current falls below i amp. Please give me approximate size of
coil, when wound. I am arranging the contacts so that when the
lever drops it will put a 32 or 50 C.-p. lamp in series with the coil,
and when the coil is excited the lamp willbe cut out immediately
the cells are in contact. This arrangement of cut-in and cut-out
is only to prevent discharge in case our engines should stop when
I am not about. I cannot give you dimensions of fittings, as
these will be arranged to suit size of coil. You may print this if
you think it will be of any use to your readers who have accumu
lators to charge.
We do not follow how you intend your apparatus to work. You
will find a good description of an automatic cut-out in a recent issue,
to which you will do well to refer . Mr. Avery could supply you with
windings for any required voltage. Try some of our electrical
advertisers. If you intend your coil to act as either a magnet or
a solenoid , it must be turned at right angles to its present position
You must regulate its pull on the lever arm by experiment. Find
how many turns of , say, No. 20 S.W.G. wire give you the desired
strength . The latter, of course, will vary with the amount of
current the cells are taking. The minimum allowable for the cells
is the quantity which will allow lever to fall .
( 15,079) Tungsten Steel . B. P. D. ( Yarmouth) writes :
( 1 ) Can tungsten
Could you please answer the following ?
steel be sawn with a hacksaw ? Also , can it be machined, drilled ,
etc. ? I thought, perhaps it could not, as it is a self-hardening
steel, and if not, it would be of no use my getting it. ( 2 ) If, in
making permanent field -magnets for a motor, I shaped the pole
pieces out of the steel itself, instead of using soft iron , or laminated
pole-pieces, would the motor be less efficient ? Is there any
advantage in using soft iron or laminated pole -pieces ? The
armature is i-in. tripolar.
( 1 ) You would have to grind it by using emery, stone, or other
forms of grinding wheels. Ordinary workshop processes could not
be of much use in working it. It is usually cut whilst hot- red .
hot. ( 2) A good soft casting in iron is as good as any other
material for a machine of this size, provided, of course, it is an
electro-magnet, and not a permanent one, you are referring to.
( 15,124) Gas- Bag for Small Engines. P. G. F. (Harrow )
writes : I am getting a gas engine from the British Enginering
Electrical Company, price 12s. pod ., as advertised in a recent
MODEL ENGINEER. Is it necessary to use a gas-bag ? If so, how
much would it cost ?
A gas-bag will be an advantage, especially if you are using tube
ignition. A simple rubber bag is all that is required with tiny
engines. Would cost a shilling or two, probably.

New Catalogues and Lists .
R. J. Nicholson & Co. , 26, Cannon Street, Manchester , have
sent us price lists descriptive of their small power petrol engines
which are made in two styles, one suitable for electric lighting
and the other for power purposes.
W. F. Bond , 245, Euston Road, London, N.W .-- The
catalogue just issued by the above firm contains prices and
particulars of the many types ofmodel steam locomotives supplied
by them ,such as theG.W.R. " Cit of Bath ," " King Edward " Type
L.N.W. passenger Loco . , M.R. Scotch Express, and the G.N.R. East
Coast Express , many types of clockwork engines and clockwork
trams are included, also model rolling stock, such as passenger
and mail coaches, goods wagons, cranes, etc. Space is devoted
to points and switches, model railway track in standard gauges,
rails in lengths, signals, cabins, stations, and permanent way
stock , stationary steam and hot-air engines, and model electric
tramways. For convenience of customers abroad, the weightof
each item packed is given as a guide to cost of carriage. The
list is fully illustrated , and will be sent to any reader of The
MODEL ENGINEER, post free upon application.
H. Wiles, 36 & 38, Market Street, Manchester . - We have
received an illustrated list comprising model launch engines, high
speed vertical engines. Complete sets of castings for theabove are
Particulars are given of a small power gas
also listed.
engine suitable for the amateur's workshop; accessories, such as
studs, nuts, screws, Whitworth taps and circular dies and frame,
rivets, etc., are included,
Address Wanted.
If Mr. A. J. Fenn (of Surrey) will send his full address to
Messrs. T. H. Wathes & Co. , of Leicester, they will be pleased to
forward the catalogue for which he has written .
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The Editor's Page .
E think our readers generally are aware that
WE it is our wish to make the pages of The
MODEL ENGINEER as interesting and as
useful as possible to the majority . We feel that ,
on the whole, we are tolerably successful in our in
terpretation of our readers' requirements, in spite
of occasional suggestions that we should omit one
feature, or enlarge another , or that we should intro
duce subjects other than those already recognised
as within our scope. We think, however, that it
would be interesting to take a vote as to which of
the regular features of our journal are most appre
ciated , and we propose, with this end in view , to
arrange a little friendly competition. We give
below a list of the principal regular features of The
MODEL ENGINEER , each distinguished by a letter
A , B, C, etc. We want our readers to re -arrange
this list and put the items in the order in which
they are most liked . Thus , each competitor, in
making out his list , will put first the feature he appre
ciates most , then the feature he likes next best, and
SO on . The lists can be made out on a post -card,
and, to simplify matters, only the letters against
each heading need be put . The sender's name
and address should be written at the end of the
list , and he may add any comment or suggestion
as to the contents of the paper which he wishes to
make . We will give a prize of £2 2s . to the reader
who places the headings in the order which proves
the most popular as judged by the total number of
votes recorded , and six further prizes of 1os . 6d .
each to the next six nearest lists . If no lists
exactly agree with the final result of the voting, the
prizes will go to those lists which most nearly agree
with the results , while if several competitors send lists
which are equally correct , the prizes will be divided .
The following are the headings on which the votes
are required :-( A ) How It Works ; ( B ) Workshop
Notes and Notions ; (C ) The Latest in Engineering ;
( D ) Traction Notes on Road and Rail ; ( E ) The
Editor's Page ; ( F ) Queries and Replies ; ( G ) Marine
Engineering and Shipbuilding Notes ; ( H ) Practical
Letters from our Readers ; (I ) Notes on Locomotive
Practice ; ( J ) News of the Trade . As election
matters are now in the air, and this partakes of the
nature of an election , all post -cards should be
addressed , “ Election Competition ,” THE MODEL
ENGINEER , 26–29, Poppin's Court, Fleet Street ,
E.C. The latest date for receiving entries will be
February ist .
We promised an early renewal of our Gauge Com
petition . This is now open again, and full par .
ticulars will be found on page 27 of this issue . We
should be glad to hear from any other readers who
would like to compete for the Silver Medal we
suggested offering for the best model built to Mr.

ian

tric

and Elec

ary

.

Janu

11 , 1906 .

P. D. Johnston's design for a horizontal engine,
which recently appeared in these pages.

Answers to Correspondents.
P. L. B. (Glaslyn ).— The - in . coil described in
handbook, ' Induction Coils,” 7d . post free, is
suitable for ignition purposes.
J. T. ( Poplar). -A design such as you request will
shortly be published in these pages.
A. B. ( Greenwich ) .-See recent queries and replies
for the information you require.
R. G. ( Glasgow ) .-Obtain our handbook No. 16
Acetylene Gas : How to make and use it," 7d .
post free from this office.
F. G. (Co. Galway ) .–Volume XIII of The Model
ENGINEER can now be obtained , price 6s .,
post free 6s . uid .
R. W. H. ( Colne ) .-See THE MODEL ENGINEER for
November 16th last , page 477 , for model railway
plans.
Notices .

The Editor invites correspondence and original contributions on
all amateur mechanical and electrical subjects. Matter intended
for publication should beclearlywritten 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, wherher
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 139. per
annum , payable in advance. Remittances should be made by Postal
Order
Advertisement rates may be had on app'ication to the Adrertise
ment Manager
HOW TO ADDRESS LETTERS.
Al 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 Mirshall & 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, USA., to whom
allsubscriptions from these countries should be addressed.
Contents
[The asterisk ( * ) denotes that the subject is illustrated . ]
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A Built - up Model Launch Engine and

Boiler .

By A. J. B.

A Built-UP Model LAUNCH ENGINELAND BOILER .

HE model launch engine and boiler shown in
TH the accompanying photograph was made by
a friend of mine, Mr. H. Hughes, and is his
first attempt at model making. The cylinder
barrel consists of a piece of solid -drawn brass tube,
t - in . bore, by i in . in length, on to which is sweated
a piece of brass } in . wide, in which the exhaust
and steam ports are cut. The steam chest is made
from sheet brass and bent to shape, while the

cylinder covers are flanged caps made to fit over
the ends of cylinder and then soldered on . Small
ferrules are used for the piston- and valve -rod
stuffing-boxes, the glands being made out of nipples
which were taken from an old bicycle wheel . The
piston is of gun -metal, and is grooved for packing,
while a piece of an old knitting-needle serves for a
piston - rod. The crosshead , connecting -rod , bød
plate, bearings, and eccentric strap are all made
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the upright fits well , the latter method will be quite
strong enough . The scriber is the next thing to
claim our attention. This is also made of the same
kind of steel plate, and will be 9 ins . or 10 ins . long ,
and shaped as Fig. 3. After it has been cut out,
the longer end (about 34 ins . long ) should be bent
round when hot . The cutting out of these pieces

FIG . 2 .

FIG . I.
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from sheet brass, the eccentric consisting of a small
flanged cap, the flange preventing the strap from
slipping off.
The crankshaft is built up of 3-16ths -in . iron rod ,
the webs being pieces of 3-32nds -in . iron . Steel
wire is used for the guide-bars and supports, which
are fixed in position in bed plate and soldered . The
flywheel, which is if ins. diameter, is of gun -metal
and was originally part of another model engine.
Sheet copper, 1-24th - in . thick , is used for making
the boiler barrel, which is 3 } ins. in diameter and
41 ins. long. It has a seam underneath , and flanged
copper ends , the whole being hard soldered together .
The fue tube, which acts as a stay, is 11 ins . diam .
inside, and is also made out of sheet copper . The
same metal is used for making the uptake, dome,
and funnel , the latter being i in . diameter . An
ordinary methylated spirit lamp is used for firing
the boiler, the safety being made to blow off at
about 15 to 20 lbs. per sq. in . which runs the model
at a great speed. What its performance will be
when placed in a boat remains to be seen.
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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 willbe paid for on publication , if desired , accord.
ing to merit. Au "matter intended for this column should be
marked “ WORKSHOP on the envelope.)
How to Make a Good Scribing Block,
By “ Ex-APPRENTICE .”
A scribing block is a tool which an amateur often
requires, and , as good ones are costly, the average
worker has to manage without one. This article
will show how a really good one may be constructed
at the expense of a few coppers and a little trouble ,
It will be attractive to most amateurs by reason of
its not requiring a lathe to aid in its construction ;
all can be done by means of a vice, file, and chisel.
In the first place, we require a base ; this60, to be1
serviceable, must be of the type known as a Vee "
base, the scribing block being then applicable to
round bars, etc. This base is made out of 1 -in.
angle iron , about 24 ins. long . The inside must be
filed and scraped to a surface plate, the outside not
being so particular.
The bottom of the angle- iron (as shown at A , A ,
Fig. 1 ) must also be filed and scraped flat, as they
will be the surfaces when used on flat places . In
the angle of the base at each end , slots must then
be sawn with a hacksaw for a distance of about
fin . , for the support to be fastened in . This
support is made of a broken saw blade, any amount
of which may be obtained for a few pence at any
sawmill at which power saws are used . A piece
about 2 } ins . by 3 ins. is carefully annealed by
allowing it to remain in the fire all night after
getting it nicely red-hot ; then as the fire dies out ,
the steel cools gradually, and in the morning is found
to be well annealed . It must then be cut out to the
shape shown in Fig. 2 and filed up. The slot can
most conveniently be done by first drilling a series
of 3-16ths -in. holes in line, and then chipping and
filing them out . If a drilling machine is not avail
able , it can easily be chiselled out . Having finished
this and filed the two projecting parts to fit the
slots in the base we must now braze or solder it in
position. Brazing is certainly the better, but if

3"

3"

3"
Ako

FIG . 3 .
DETAILS OF SCRIBING BLOCK .
requires some care, as the steel, if not properly
annealed, is liable to split, but with a sharp chisel,
and a reasonable amount of care , it will be success
fully accomplished. We now require a t-in . set
screw , with a washer and wing-nut, and the scribing
block is complete. The inside of the head of the
setscrew should be filed as shown ( Fig. 2 ) , to fit the
slot in the upright , this being done to prevent it
turning round. The result is that we have a very
serviceable scribing block for a small cost , and
without having had to use a lathe in any way.

Lagging Small Steam Engine Cylinders.
By H. C. DRAPER.
The following may prove a useful hint to builders of
small model engines who have lathes fitted with a
division plate :
Chuck a well -seasoned piece of mahogany, and
turn it down to the outside diameter of the finished
lagging ; bore out the piece to the diameter so
much greater than the outside diameter of the
steam cylinder as will admit of a good layer of asbes
tos between wood and metal. With a fine circular
slitting saw in the milling attachment make a cut
down the mahogany tube which will go nearly, but
not quite, through the wood. Calculate the number
of divisions required to cut the tube into a series
of strips or 3-16ths of an inch wide, more or less,
according to the diameter of the cylinder, and
proceed to divide it up. This done, French polish
while running in the lathe ; cut off the required
length, and the result, when one of the divisions is
slit through , will be a roll of miniature planks which
can be applied to the steam cylinder as easily as
corrugated paper.
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A Useful Angle- plate.
By T. H.
Herewith are reproduced sketches and photo
graphs of an angle- plate with V- block attached ,
which will be found very useful for drilling any
thing of round section , and if block C were filed to
an angle instead of round , as shown , it would hold
anything of square section as well. This accessory

FIG . 1.-A USEFUL ANGLE- PLATE .

is an easily made and serviceable article. The
angle- plate (A ) I bought from a stall, but, of course,
an ordinary piece of angle -iron will do if "filed up
square and flat ; with a little pains taken in the
marking off, in order to get the V-block B central
and square with angle- plate ; and two studs D
screwed tightly into angle-plate A, each side of
V-block , with two coil springs slipped on so as to
keep a tension on block C, which is to clamp the
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New Workshops for H.M.S.
“ Conway ” ( School Ship ) .
ANY of our readers will be interested in the
M Nollowingaccount which wereprintfrom
The Cadet , the paper of the school ship
Conway. This well -known training ship (moored
in the Mersey ) for boys intending to become
officers in the Mercantile Marine and in the
Royal Navy, and under the command of Lieut .
H. W. Broadbent , R.N.R. , has recently been
fitted with workshops for the practical education
of the Naval Cadets, the work having been
arranged and carried out under the superin
tendence of Mr. J. Denholm Young , consult
ing engineer to the committee.
The machinery and apparatus have been
fitted up with a view of complying with the
new scheme of training for cadets at the Royal
Naval College at Osborne, and of affording to
the Naval Cadets on board the Conway , so far
as possible , the same facilities for becoming
acquainted with the mechanical side of naval
science as they possess at Osborne .
The machine shop is situated at the forward end
of the ship, close to the dynamo room , on the main
deck . Entering from an adjoining class-room , we
see before us a number of work benches with fitters'
vices attached to them, while around the sides of
the room are ranged the various machine tools
driven by pulleys and belts from a line of revolving
shafting. The benches are of a convenient height
for boys under fifteen years of age, and the vices,
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Fig . 3.-- DETAILS OF ANGLE- PLATE .

work . This tool will also answer the purpose of a
pipe vice, and if case -hardened will keep true and
last much longer,

Fig . 2.-ANOTHER VIEW OF ANGLE- PLATE .
although strong enough for gripping almost any
part of a moderate -sized launch engine, are not too
heavy for the boys who are to use them . The
benches are also fitted with drawers, in which hand
tools, such as hammers, chisels and files, may be
kept . The most important machine tools are, of
course, the two turning lathes. These are of a very
strong and serviceable modern type , 64-in (, centres,
double
with 6 -ft. beds . They are known asof the
geared, self-acting, sliding , surfacing and screw
cutting " type .
Those who are acquainted with lathes will under
stand from this description that the work can be
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made to run either fast or slow, according to its
requirements; also that the cutting tool can be
automatically fed along the lathe-bed , skimming off
long spiral shavings of steel or iron from the bar,
if so used . Also , the lathes can be made to cut
screws such as we see on bolts or copying presses .
They are supplied with a complete set of change
wheels, so that screws of any desired degree of
coarseness or fineness can be cut. Various chucks
and tools are provided for use with the lathes ,
according to the class of work in hand .
The machine next in importance is the shaping

January 18 , 1906 .

is here arranged a handle for switching off or on
the main driving belt , and each lathe, etc. , has its
independent arrangement for stopping and starting .
All belting and spur wheels are carefully fenced in ,
wherever there would be a risk of boys getting their
clothes or fingers entangled , and every precaution
has been taken both for the safety and convenience
of the operators.
An important part of the teaching apparatus on
the Conway is a full -sized launch engine, with its shaft
and propeller, erected in the workshops, which can
be taken to pieces and put together again by the

RI
A VIEW IN THE MACHINE SHOP OF H.M.S.
machine. This is used for planing flat metal sur
faces—such as the slide valve of an engine . The
machine is fitted with a self-acting feed, and the
tool can be fed radially as well as with a rectilinear
motion . Attached to the iron table of this machine
is a vice in which metal can be gripped while it is
being planed .
In addition to the foregoing machines are two
handy drills, which can be set to fast or slow speeds ,
and will be used for boring holes in the various iron ,
steel and brass portions that go to make up an
engine or parts of a ship .
All the machine tools are driven by a shaft extended
from the electric lighting engine in an adjoining
room , but an operator does not require to leave the
workshop in order to stop the machinery, as there

CONWAY ."

cadets . By this means they will gain a practical
acquaintance with the fixed and moving parts of a
marine engine, while they are being instructed in
the elementary theory of engineering, and at the
same time they will be taught by competent in
structors how to make with their own hands the
various parts. They will also be taught how to get
up steam on the launches attached to the Conway,
and the functions of all the various parts of machin
ery in actual use , and the precautions to be adopted
by those in charge , will be explained to the cadets.
Returning to the shops on the deck above, we find
in the boiler -house a forge and anvil, as well as a
complete equipment of smiths' tools, with which
the boys will be taught the elementary part of
blacksmiths' work, including dressing and temper
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ing their own chisels, etc. Leaving the boiler - house,
and passing below to the hold, we find a part of
this apportioned to the use of a carpenter's shop,
there being several carpenters' benches, supplied
with a complete set of tools, including saws, planes ,
chisels, gouges, gimlets, squares, and all the various
hand tools using in making the wood fittings and
“ apparel ” of a ship . Here the boys will receive
a practical training in joiners' and wood-shipwrights'
work, and also they will receive , later on, instruction
in pattern -making — i.e., making the wooden models
of parts of machinery which are afterwards to be
cast in sand moulds .
From the foregoing description it will be seen
that boys who go through the training now available
in the Conway will be able to enter on their duties in
a steamer with very much better understanding of
the mechanical mysteries of steam navigation
than under the old regime. Not only our. ironclads,
but also the ships of our Mercantile Marine are
becoming more and more floating machines, and a
certain amount of mechanical knowledge and
understanding seems to be becoming more and more
necessary as the Naval Arts and Sciences progress.

Notes on Model Steam Engines .
By HENRY GREENLY .
1.-GENERAL REMARKS ; POWER REQUIREMENTS.
( Continued from page 5. )
The next table gives us the average horse - power
which is absorbed by other small machines.
TABLE OF HORSE-POWER REQUIRED FOR VARIOUS
SMALL MACHINES .
Light sewing machine, 1-15 to 1-20 h.-p.
Fretsaw or light grindstone, 1-15 to 1-12 h.-p.
Sewing machine, grindstone, polishing machine,
light drilling machine, 1-10 to $ h.-p.
Light lathe, } to 4 h.-p.
Small screw - cutting lathe, 4 to fh.-p.
Small workshop, consisting of 5 -in. and 3t -in .
lathe, grindstone, emery wheel, drilling
machine, and small shaper or planing
machine, i to it h.-p. ( Shop for two per
sons only . )
Small river launch, about 14 ft. long, to carry
three people ; speed, four to six miles per
hour , i to fh.-p.
Fishing punt or Thames boat,16 ft. long, 14 h.-p.
Now , the initial letters " h.-p.” behind the figures
in the accompanying tables mean " horse - power
the unit of power adopted by engineers by which
the powers their machines absorb or develop are
measured and compared ; and whilst these two
tables give some basis to work upon , they do not
include all the machines the amateur may wish his
engine to drive. Even if they do, he will require to
make certain calculations which will enable him to
determine what size of cylinder, stroke, revolutions,
and mean pressure will have to be adopted in his
proposed engine to develop the prescribed horse
power.
Therefore, some further explanation is
necessary .
Most model engineers forget the elements of time
and distance in the measurement of mechanical
energy, just as they do in reference to the power
of a dynamo or motor. The voltage of the machine
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is stated , but the ampères it will give is omitted
altogether. In the same way we often get the
pressure stated , but no estimate of the time or dis
tance over which the pressure is exerted .
In this country one foot-pound is the unit of
work , and represents the amount of work required
to be done to lift a weight of one pound one foot high .
i ft . Ib .,
Therefore, as I pound lifted i foot
2 ft. lbs . , and
2 pounds lifted 2 ft . = 2 by 2
4 by 4 = 2 ft . lbs .
4 pounds lifted { ft.
We see, therefore, that the number of pounds
lifted should be multiplied by the feet through
which the force necessary to do this work acts.
In arriving at the energy required to work any
machine, the time during which the work is applied
must be taken into account. One man may work
a machine with a hand -wheel for one minute and
another for (say) ten minutes. Assuming that the
resistance of the machine is in each case the same ,
and the rate of turning is identical, the amount of
energy expended respectively is directly at the
time taken. For instance, if the machine needs a
force of i lb. to turn the hand -wheel, and in the
minute No. I man makes fifty turns , the circum
ference of the hand-wheel at the radius of the
handle being i ft. ( that is, he develops a force of
i lb. through 50 ft . ) , the total energy may be ex
pressed as
1 lb. through 50 ft . for 1 min . = 1 by 50 by
I = 50 units of energy .
The other man does the same thing but for ten
minutes - viz .,
1 lb. through 50 ft . for 10 mins. = 1 by 50 by 10
= 500 units of energy .
It will be noticed that in the above comparison
the rate at which the work is done by each man is
said to be identical . It would be possible, however,
for the man No. 2 to expend ten times as much energy
as No. 1 in the same time if the rate of doing the
work were ten times as fast. The " rate " at which
work is done involves both time and distance. A
train , we say , runs at 60 miles per hour, or 240
miles per four hours , which is the same thing.
Therefore to compare the energy developed by a
machine or engine , we
MULTIPLY THE FORCE WHICH IS EXERTED
by
THE DISTANCE THROUGH WHICH IT ACTS
by
THE TIME OCCUPIED IN ACCOMPLISHING THE ABOVE .
Using lbs. as a measure of the force, the distance
in feet, and the time in minules, we get a unit of
energy of “ feet - pounds-minutes ” —a rather cum
bersome form of speech . As this unit of energy
is also a small one , and in the case of a loco
motive the number necessary to express the
energy would run into many millions, a larger
unit was found necessary . The famous James Watt,
after making some practical experiments , came
to the conclusion that an average horse could de
velop a power of 33,000 foot-pounds per minute
or say lift 330 lbs . 100 ft . in one min . ( 330 by 100
by 1 = 33,000 ), and fixed upon this as his unit of
power.
Perhaps the simplest application of the above to
the design of a practical machine will be to imagine
that it is desired to build a winding engine to lift
a given load , and after completing the simple
calculation of the power required to do the required
work in a stated time , to arrive at the size of
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cylinder, etc. , necessary and suitable to the special
circumstances of the case .
A diagrammatical sketch of the proposed model
is given in Fig . 2 herewith . No gearing is used ,
this arrangement somewhat simplifying the cal
culations.
The load ( W ) to be lifted is assumed to be 25 lbs . ,

- Handle

-Hond -wheel

FIG . I.

oot
one f
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fin . circumference ), the speed would have to be
40 ft . X 12 = 480 ins. ;
= 1,280 revolutions in
one minute , which is rather high for even a small
horizontal engine.
Therefore, taking an average speed , say, 330
revolutions per minute, the weight will have to be
480
lifted 40 ft . , or 480 ins. • 330
= 15-11ths
330
ins . every revolution .
The distance the weight is raised every turn of the
drum , as we have already seen , is equal to the cir
cumference of the drum ; therefore , the circum
ference is i 5-11th ins., which, if divided by 31-7th ,
gives a diameter of somewhere about į in . , which
is a very convenient and practical size , but does not
immediately concern the present calculation .
( To be continued. )
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and the time taken to lift the weight the supposed
total distance of 40 ft . may be put down , for pur
pose of argument , at one minute.
That the power of the engine neglecting the fric
tion of the whole machine must at least equal the
power required to raise the given weight in the
stated time will be conceded, and assuming that it
is equal ( that there is no friction ) ,
Weight x distance per min . = power of engine in
foot. lbs. per min .
Weight x distance per min .
horse -power required .
33,000
And this is
25 x 40
horse-power required .
33,000
1,000
33,000 = 1-33 h.-p.
Before we can go much further, certain other
assumptions must be made ; these, however, are
practical considerations only , and do not alter or

Railway
Extraordinary
Transport. – The
Darlington Forge Company, Ltd., recently com
pleted cast -steel stern-frames and brackets for two
new turbine express steamers which the Cunard
Steamship Company is having built for its trans
Atlantic trade at Messrs . John Brown & Co.'s yard
at Clydebank, and at Messrs. Swan , Hunter and
Wigham-Richardson's establishment at Wallsend
on-Tyne . These stern- frames and brackets are by
far the largest ever constructed in the annals of
shipbuilding, and for their conveyance from Dar
lington very elaborate arrangements had to be
made , as , although the stern- frame was loaded
upon a specially -designed 50 -ton trolley wagon ,
certain of its parts were found to very seriously
exceed the ordinary British railway loading gauge .
It was consequently impossible to convey the
article by railway from Darlington to Wallsend-on
Tyne , and arrangements were concluded for ship
ping it at Messrs . Richardsons,
Westgarth & Co.'s sheer- legs at
Middlesbrough.
To afford some
illustration of the exceptional di
0
mensions of the stern -post, it may
be noted that 69 tons of molten
metal were required in its castings ,
and that , when loaded upon the
trolley wagon , the distance from
rail level to the top of the frame
was 13 ft . , and the extreme width
15 ft . 6 ins . On the 6- ft . side the
W
wing of the frame overlapped the
side of the wagon 8 ft . 6 ins ., while
on the other side the overlap was
3 ft . 6 ins .
In addition to requisi
Fig . 2. -DIAGRAM OF WINDING ENGINE .
tioning both sets of metals on either
affect the correctness of the theoretical results .
side of the
stern- frame special” for its entire
The first is the size of the winding drum and the
passage, it was not deemed advisable to travel at
revolutions per minute . A little reflection will
a speed at any point exceeding three miles per
show that one is dependent upon the other. Sup
hour . For use in case of emergency a mammoth
posing that the winding drum measured 40 ft . in
travelling crane was placed at either end of the
circumference , to lift the weight 40 ft . in one
wagon loaded with the stern - post, and a special staff
minute it is evident that only one revolution would
of experienced loaders accompanied the train .
be required , and that this revolution could extend
It is announced that the War Office will make a
over one minute . The drum is too big in diameter,
and the number of revolutions absurdly small .
series of experiments with the mono- rail as a means
Conversely, if the drum upon which the cord is
of transport for troops and stores . The trials are
wound is reduced to š in . diameter ( that is, roughly ,
to be made on Salisbury Plain .
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By A. W. M.
III .-AN ELECTRIC MOTOR .
( Continued from page 29. )
CHE action of this simple motor is repro
TH duced in all motors having polar arma
tures as they are called — that is, having
cores which have projecting iron poles, a much
used pattern being the tri-polar armature.
Be
fore considering this, however, the two- pole or
shuttle armature should be recognised as the
first form in which the modern electric motor
begins to appear. This armature is shown in the
diagram Fig . 15, which is arranged to correspond
with Fig . 14, and gives three similar positions of the
armature in its course of rotation . This machine
is the ordinary form of magneto-motor with shuttle
armature ( so called from its resemblance to a
weaver's shuttle ) . The action of this machine is
the same as that of Fig. 14, namely, attraction and
repulsion between the poles of the moving electro
magnet and those of the fixed permanent steel
magnet . These magnets, however, are now arranged
so as to give more efficient results, the object being
to decrease the great distance separating the poles
of the two magnets in Fig . 14 which exists during a
large part of a revolution, because the nearer they
A
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Fig . 15 .
are the greater will be the force with which they
repel or attract one another, and , therefore, the
greater will be the power of the motor .
In Fig . 15 , A shows the armature with its
poles P, P de -magnetised , the current being
short-circuited because the brushes are touching
both the sections of the commutator. B shows
the armature having passed the dead point, and
now in a magnetised condition, its poles N , S being
repelled from the like poles of the fixed magnets,
and also being attracted to some extent by the
unlike poles, because, owing to its peculiar shape
and situation, both its poles are near to each of the
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poles of the magnet , very soon after it passes the
dead point or position of inaction . C shows the
armature having nearly completed half a revolution ;
its poles are still acted upon by both the poles of
the fixed magnet , but the force of attraction is now
predominating. The next stage in the motion will
produce the condition shown in A, when the
armature poles are de-magnetised , and the se
A com
quence of action will be recommenced.
parison of diagrams in Figs. 14 and 15 will show
that the two machines act in exactly the same way .
The commutator is shown separate in Fig . 15 for
the sake of simplicity , so that the direction of
current in the armature coil can be clearly indicated
by means of the arrows .
It may be noted here that the motors in Figs . 14
and 15 would rotate in the direction indicated
by the large curved arrows. Why should they not
rotate just as well in the reverse direction ? They
will not do so, because the current would then flow
in the reverse direction through the magnet coils .
Take Fig . 14 A , for instance , with the rotating
magnet in the dead position. If the electro -magnet
were rotated by hand in the reverse direction to that
indicated by the large curved arrow , section No. 1
of the commutator would come into contact with
the positive brush instead of section No. 2 . The
current would , therefore , flow through the coils
in the opposite direction , and make the left- hand
pole S instead of N ; also the right -hand pole N
instead of S. They would , therefore , be attracted
by the poles of the fixed magnet ,
C
instead of being repelled as in Fig .
14 B. and would be pulled back
Precisely
into the dead position .
the same effect would take place
with the machine shown in Fig . 15 .
Supposing, however, we change the
polarity of the fixed permanent
magnet, making the left-hand pole
S and the right-hand pole N, the
motor will now run in the direc
tion contrary to that indicated by
the curved arrows, as the fixed mag
net poles will then be of like nature
to the changed poles of the rotating
S
magnet, and repulsion will be set up
S
between them . It would, however,
in general practice not be convenient
N
to unfix the permanent magnet and
re - fix it with its poles in a reversed
+
position ; but , instead of doing this,
the same effect would be produced
2
if the polarity of the brushes were
reversed, which would be an easy
thing to do, as it only means
changing over the wires leading
from the battery . SO that the
bottom brush is made positive and the top brush
negative. If this is done, the motor will run
in the reverse direction to that indicated by
the arrow , because the current will flow in the
reverse direction through the magnet coils and make
the left -hand pole N and the right-hand pole S , when
moved against the direction of the arrow producing
the repulsion necessary . With all electric motors
which depend for their action upon the effect of
repulsion as well as attraction the rule for reversing
the direction of rotation of the armature is as follows :
Reverse the polarity of either the fixed or moving
part, but not of both .
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Though very simple and quite useful, armatures
having onlya single coil and two-section commutator
have the drawback of not being self-starting if
stopped with the brushes resting upon both sec
tions of the commutator. This has also the further
effect of allowing a wasteful current to flow from
the battery, because the circuit remains unbroken ,
thus allowing the current to continue to flow , but
without doing any useful work , as it is shunted
past the armature coil through the commutator
sections. These disadvantages are overcome by
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FIG . 16.
increasing the number of coils and commutator
sections to three, producing the well -known tri
polar armature shown in diagrams Fig . 16, A, B,
Č, D. The commutator, as before, is placed below
the machine , for sake of clearness of explanation .
The rotating electro -magnetthatforms the armature
is made with three cores and poles, each wound with
a separate coil of wire. One end of each coil is
connected to one section of the commutator, which
must , therefore , have three sections .
The other
ends of the coils are all joined together .
In Fig . 16 ( A ) current is entering the coil on
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pole No. 2 from the positive brush (it must be under
stood that the commutator sections are numbered
to correspond with the coil to which they are
attached ); it passes through the coil, and enters
coil 3 from the end where the three coils are all
joined together ; passing through coil 3 , it leaves
the commutator by way of section 3 and the nega
tive brush. The direction of the current is indi
cated by the small arrows, and it will be seen that
no current is flowing through the coils on pole 1 ,
the reason being that though one end of coil No. I
is joined to coils 2 and 3 , current cannot at the
moment flow through it , as section No. I is not in
contact with either of the brushes ; this pole is,
therefore , demagnetised , and, for the moment,
doing nothing towards rotating the spindle ; but
pole No. 2 is being repelled by, and pole No. 3 is
being attracted to, pole s of the fixed magnet .
When the armature pole No. 3 reaches the centre of
pole s of the fixed magnet (see B, Fig . 16) it be
comes demagnetised , but pole No. 1 of the arma
ture has now become magnetised , and is repelled
from the N pole of the fixed magnet current entering
still by way of coil No. 2 from the positive brush ,
but now flowing through coil No. 1 , because com
mutator section No. 1 has passed into contact with
the negative brush, section 3 now being the one out
of connection with the brushes . In diagram C the
armature has moved further round, and pole No. 2
is now demagnetised in its turn, current entering
by commutator section No. 3 , and flowing by way
of coils 3 and i to section 1 , which is in contact with
the negative brush . It will be seen that each
armature pole is in turn inactive, and that there are
always at least two poles magnetised and in a
favourable position to do useful work in rotating
the spindle . There is an intermediate position in
which all three poles are magnetised anddoing use
ful work in rotating the spindle ( see diagram D ) .
Current enters at section 3 of the commutator from
the positive brush, passes through the coil on pole
No. 3 , and through both coils Nos. 1 and 2 , dividing
into two portions ( as it will be remembered that the
ends of the coils not connected to the commutator
are all joined together) which flow through the
coils on poles Nos. 1 and 2 to the commutator seg
ments i and 2, both of these being in contact with
the negative brush. The result is that the poles
I and 2 become N poles, being respectively repelled
from , and attracted to , the N and S poles of the
fixed magnet , whilst pole No. 3 becomes S, and is
repelled from the S pole and attracted to the N
pole of the fixed magnet at the same moment . The
two N poles of the armature should be regarded as
the N pole of the armature in Fig. 15 split up into
two portions. As the armature rotates these
effects, shown in the diagrams, occur with regu
larity. The intermediate one of D takes place
between each of the others, except that the pole
which is being acted upon by both poles of the
fixed magnet is alternately on top and underneath .
In D , pole No. 2 will be the next one to be acted
upon by both poles of the fixed magnet . This
armature would also rotate in the opposite direc
tion to that indicated by the arrow if the polarity
of the brushes was reversed . Various other polar
armatures work in the same manner. The poles
which are exactly opposite to the centre of the bore
of the field -magnet are for the moment inactive ,
those which are between the poles of the magnet ,
as No. 3 in D ( Fig . 16), are acting in both attrac
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tion and repulsion, whilst intermediate poles, if
any, are either being attracted or repelled, accord
ing to whether they are advancing to or receding
from the poles of the fixed magnet. Fig . 17 is an
example of such an armature having twelve poles
Those marked PP are inactive, because, for the
moment, no current will flow round their coils, as it
divides into two portions - one flowing through the
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N

Fig . 17
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coils of the S poles, and the other through the coils
of the N poles ; the brushes each touch at this
moment two sections of the commutator, and each
brush forms a kind of by -pass, which shunts the
current past the coils on P P. The brushes are
shown inside the commutator to avoid confusion, and
it should be observed that their position is placed
so that the current divides at points in the winding
which are exactly opposite to the centre of the
poles of the fixed magnet.
The motor shown in diagram Fig. 18 has an
armature of the much -used ring pattern . Its
action is exactly the same, whether the coils are
wound all over a smooth ring core (Gramme sys
tem, as it is called , from the name of its inventor),
or wound into slots cut in the ring ( Pacinotti sys
tem , as it is called , also after its inventor ).
It is not easy for the novice to recognise that
this armature is really an electro -magnet, though
not provided with projecting poles , yet magnetic
poles are formed when current flows through
the coils in a certain way .
Imagine two electro
magnets ( see Fig . 19 in next issue) having cores
bent to the shape of a semicircle, and their
coils connected as shown to the poles of a
battery ; current would flow in the direction
indicated by the arrows, and produce mag
netic poles N S.
If these two magnets were
brought together so that the two S poles and the
two Ñ poles came into contact, and the cores then
formed a closed ring, the polarity would not be
destroyed , but there would exist one s pole and
one N pole at the points of contact of the two cores .
These poles would possess the properties of project
ing poles — that is, they would attract or repel other
magnetic poles, or attract pieces of iron or steel . If,
instead of merely touching one another, the ends
of the cores could be fused together so that a solid
ring was produced , the poles would still exist the
same as before, which means that if you take a
ring of iron and wind it with insulated wire so that

the winding proceeds in the same direction all
round the ring, and connect any two diametrically
opposite points in the winding to the poles of an
electric battery , magnetic poles will be produced in
the ring at the places where the coils are connected
to the battery . It follows from this that if, instead
of permanently connecting the battery wires to the
magnet coils they are moved round the ring so as to
make contact at various other diametrically oppo
site points, the poles will follow the wires round the
ring to all the places to which the battery wires
make contact . Referring to Fig . 18, the ring
armature is really the circular electro-magnet of
this explanation . Current enters and leaves the
winding at the two points which happen to be in
contact with the brushes , at any instant producing
N and S magnetic poles, which are repelled and
attracted by the poles of the fixed magnet, and
rotate the ring ; but the ring, by its movement ,
carries the commutator with it , the sections of which
are connected to a number of points in the winding
of the ring ; therefore, as each section comes into
contact with a brush, the corresponding magnetic
pole in the ring will move its position accordingly,
the effect being a constant effort of attraction and
repulsion on the part of the poles N and S of the
fixed magnet upon the parts N and S of the ring,
which are always trying to reach the centre of the
fixed magnet poles, but can never get there , owing
to the action of the commutator , which moves
them back to their original position as soon as the
particular commutator section passes away . A
certain number of coils are cut out of action at the
points N and S, as explained, for the poles PP
(Fig. 17 ) ; but whilst the brushes in Fig. 17 supply
current to the winding at points approximately
opposite to the centre of the fixed magnet poles,
in Fig. 18 they must supply current at points
approximately between the poles of the fixed mag
net, or the magnetic poles produced in the ring will
not be in the position to exert maximum power.
If the polarity of the brushes is reversed , the polarity

N
Fig . 18 .
of the ring will be reversed , and it will rotate in
the reverse direction . If the coils are wound into
slots in the ring, it merely means that the coils have
been grouped into sections which are separated by
the thickness of the teeth , instead of touching one
another ; the teeth do not become magnetised like
the poles of the armature in Fig. 17 , but one N
and one S pole is produced as in the armature of
Fig. 18 .
( To be continued . )
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A Home - Made Motor Cycle .

By ARTHUR F. Rowell.
EREWITH is briefly described how I turned
H my Rudge -Whitworth cycle into a good
light motor cycle. The photograph ( Fig. 1 )
a fairly good idea as to design and attach
will give
ment. The frame I started first . I obtained
forgings for the set-out pieces , and a forging for
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Design for a Small Otto
Gas Engine .

Cycle

By WALTER C. RUNCIMAN .
(Co inued from page 7. )
"HE drawings in the previous article showed
THIthe arrangement of the principal features
of this engine, viz. , the cooling water spaces,
the shape of combustion chamber,
the method of fixing liner in the
cylinder, and also the method of
governing
The plan (Fig. 8 )
completes the general arrangement
drawings, so that , at any rate ,
those who are acquainted with gas

Screw for adjusting
list of volve

AR
iBa
Gas
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Worm
air

Gouze
cone

Regulator
for extro air

Fig . 3. - CARBURETTOR.

Fig. 1.—MR. ARTHUR F. ROWELL'S MOTOR CYCLE.

holding the loop tube to bracket ; the loop tube
being a thick motor tube ( see drawing, Fig . 2 ) . I
then made the engine from a set of 2 h.-p. castings,
which were obtained from F. Shortland, Rusden ,
with cylinder bored . All bushes and pins and
spindles are hardened , and there are three rings to

To petrol
tank

engine work will be able to commence getting out the
larger patterns - cylinder, bed, crankshaft (unless a
forging is preferred ), and liner. Many of the minor
parts could also be put in hand from the drawings
which have been published up to the present, such
as the gas and air valve box , side shaft and lever
bracket and bearing, and the exhaust -lever and oil
box. The sides of the bed are shown cored out ,
Adjustable
curter

Crank
coses

FIG . 2 .

Bolt through go
hole for beorings

FRAME.

Lug brazed
to
bottom brockel
A
the piston . The tank was then made from thick
tin, riveted and soldered, which made a very neat
The
job , with a compartment for accumulator.
coil is a Bygrave, and is a trembler. The wipe
contact gives no trouble whatever. The carburettor
is my own design and make , and is shown in draw
ing Fig. 3, all work being done on a single- geared
3 -in . Britannia lathe. The sketch (Fig. 4 ) shows
how I machined the mouth of the crank chamber.
The machine has been running twelve months or
more , and has covered some thousands of miles, and
has been very satisfactory and reliable, doing 27
m.p.h. on level, and has taken hills well.

FIG. 4.
METHOD OF
MACHINING
MOUTH OF
CRANK
CHAMBER

in preference to solid, in order to decrease the total
weight which may be accomplished without any
attendant disadvantages .
The metal of the shell should be a uniform
5-16ths in .,spreading to fin . along the base of each
side, and to if in . along base of each end, as shown
in Fig. 2 and the coloured plate respectively .
The lugs for the foundation bolts, of which there
are three - two at front and one at back—may
have the t - in . clearance holes cored out .
To return to the governing of the engine, a
matter which in most small engines is somewhat,
if not entirely, neglected. The principle the gear
works upon is the “ hit-and-miss ." But instead
of opening, or leaving the gas valve closed , as the
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case may be, automatically , as the speed of engine
rises and falls, the exhaust valve is operated upon
and made to answer the same purpose . For several
reasons, this method was adopted . In the first
place, the principal condition of the whole design
was that it should include as few complications
and as few working parts as possible ; and this
condition , if fulfilled , it need hardly be remarked ,
satisfies not only the requirements of most amateur
mechanics, but conduces greatly to effective de
sign, and subsequently to the successful working of
the engine. In addition to this, the fact that I
have had, and seen , more needless trouble, caused
by the bad results attained through governing
small engines directly on the gas valve spindle,
than was desirable , led me to avoid using a
separate gas valve in this case. Upon this followed
the advisability of employing a suction air valve,
in order to make gas leakage a very unlikely
possibility. It will be seen by'a glance at the
drawing that had a lever and cam been used to
operate the air valve it would be necessary to watch
very closely when the engine was stopped that the
lever was not holding the air valve off its seat .
If it were, the gas would not only fill the cylinder,
but might find a free passage through an open
exhaust valve and so to the atmosphere of shop or
workroom . Although in many respects mechani
cally operated air and gas valves have great advan
tages, it is questionable whether we should gain or
lose were they adopted here.
Although some of my readers will be quite
familiar with the four operations which constitute
the Otto cycle, I will recount them briefly in order
that the governing of this engine may be fully
understood. Starting with the piston at the back
dead -centre with all valves closed, * the piston
travels forward , and at the same time gas and air
are taken into cylinder, so that at the completion
of this stroke the latter is fully charged with an
explosive mixture . The next inward stroke every
valve is closed , hence the charge becomes com
pressed . At the instant this stroke is completed,
the mixture is ignited . An explosion follows and
the third stroke of the cycle is the result, the
piston is driven along and completes its second
outward stroke — i.e ., the third of the cycle. During
the last inward, or fourth stroke, the exhaust valve
is open and the burnt gases are expelled through
the exhaust pipe and box into the atmosphere .
The diagrams (Figs . 3 , 4, 5 , 6 , and 7 ) show the
various and relative positions of the valves, piston,
and crankshaft during the different strokes, the
situation of the valves, as shown , being, of course ,
immaterial as far as illustrating the above ex
planation is concerned .
The action of governing on the exhaust valve
will be readily understood if these four operations
hit -and-miss "
are borne clearly in mind . The
mechanism is actuated by a suitably shaped cam
on the side -shaft, the rotary motion of the cam
being converted into a practically vertical motion
of the pecker. When the speed of engine increases
beyond a certain limit, the rapid upward move
ment of the exhaust lever is so sudden that the
pivoted weight on which the pecker is mounted
tends to lag behind , this action being qualified by
a spring, in tension, fixed between the governor
* The niceties of adjustment and variation of
valve settings will be considered in a future article.

59

regulating screw and the bottom of pivoted weight
(see Fig . 2 last article ) , and , relatively to the exhaust
lever, rotate a few degrees in a clockwise direction .
The result is, obviously, that the pecker misses
the notch in the pecker block , fails to open the
exhaust valve , and the burnt gases have conse
quently no means of exit. They are, therefore ,
compressed on the ensuing stroke ( which would be

AIR EX.

B

FIG . 3.— PositioN OF VALVES AT
COMMENCEMENT OF SUCTION STROKE .

AIR EX
GRS

EITO

Fig . 4.- POSITION OF VALVES DURING
SUCTION STROKE .

AIR Ex .
GAS,

FU

Fig . 5. —PositioN OF VALVES DURING
COMPRESSION STROKE .

AIR EX.
GAS
Fig . 6. – POSITION OF VALVES DURING
WORKING STROKE .

AIR EX.

GASI
Fig . 7.- POSITION OF VALVES DURING
EXHAUST STROKE .
emi
the exhaust stroke in the ordinary cycle , Fig . 7 ) ,
and on the following outward stroke expand again
( which would be the suction stroke of ordinary
cycle ) , driving the piston along and giving out the
energy which was used in compressing them (minus
inevitable losses). Supposing the speed of engine
to be still above the normal , the pecker will again
fail to open the exhaust valve , and so the burnt
gases will again be compressed and expanded , this
process going on until the speed drops, when the
exhaust will be opened and the cylinder cleared
ready for the charging or suction stroke.
In the next article details of many of the smaller
parts will be given .
( To be continued .)
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Locomotive Practice .

By Chas . S. LAKE.
LOCOMOTIVES FOR MODERN REQUIREMENTS .
So many people are disposed to measure the
capacity for work in a locomotive by the dimensions
of its cylinders and boiler only. True, these are
all-important features of the design, upon which a
very great deal depends, but there are other con
siderations which have to be taken into account,
and which may be said to determine the limit of
power in a locomotive as much as do those already
mentioned . Large cylinders and boilers are essen
tial nowadays where main line railway traffic of
the first order has to be dealt with, and not only
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alternative is to increase the number of coupled
axles, and , in passenger locomotives, to resort to
the 4–6–0 wheel arrangement. There are, how
ever, objections to this where the road is of a
character not abounding in heavy grades, the
resistances being greater with the increased number
of coupled axles, and the running at high velocities
consequently less free. A greater adhesion load ,
however, becomes available, and that without
putting undue strain upon a limited section of the
permanent way. A 4–6–0 type passenger engine
can easily possess 54 tons adhesion, whereas the
maximum with a four-wheels coupled locomotive
would be about 39 tons, according to usual practice
on British railways. To provide a large amount of
tractive force and only a limited adhesion weight
means , of course , a lot of slipping with serious loss
of economy and power.

-7383

L. & Y.R. TANK LOCOMOTIVE WITH THERMAL STORAGE APPARATUS .
must the boiler proportions be ample , but there must
also be provision for the economical use of the steam
generated, so far as that be possible. Therefore, an
adequate heating surface, well disposed so as to
derive the utmost percentage of the heat value
given off by the furnace gases, is essential, and high
steam pressures greatly add to the efficiency of the
boiler . With cylinders proportioned to give all
that is required in the way of tractive power, with
out too greatly depleting the resources of the boiler
for generating steam , we have two of the primary
characteristics towards success.
Having arranged for the development of the
necessary power, however, we must next give
attention to the question of turning it into useful
work at the rail, or, in other words, find a means
of transmitting the work done on the pistons into
hauling capacity at the drawbar. This trans
mission is through the medium of adhesion , and
with locomotives of high tractive power it is
absolutely necessary to employ as big a load on the
driving axles as the road will stand without risk .
Very few engineers in this country care to sanction
more than a 20-ton load per axle as a maximum ;
indeed , this is a rare figure to be met with, the
average being between 181 to 19 tons.
An

The writer is not in a position to judge in what
measure , if at all , model engineers meet with this
difficulty of converting power output into work
done in hauling, but would follow with great
interest anything which might appear in THE
Model ENGINEER on the subject.
LOCOMOTIVE WITH THERMAL STORAGE, LANCASHIRE
AND YORKSHIRE RAILWAY .
The illustration shows a 2—4—2 type tank
locomotive on the Lancashire and Yorkshire Rail .
way, fitted with a thermal storage tank above the
boiler on Druitt Halpin's system . The tank, as
will be seen , is cylindrical in form , and it is fed by
means of injectors from the ordinary side and
bunker tanks. A pipe connects it with the boiler,
and a coiled steam pipe is arranged inside, the steam
used being generated whilst the engine is standing
or the safety valves are blowing off . In this way,
there is always a constant supply of boiling water
ready for feeding the boiler, the temperature being
maintained at about the same pitch in the storage
tank and in the boiler ; consequently, there is no
loss of heat, though injecting cold water into the
latter. A water gauge is fitted to the rear end of
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the storage vessel so that the driver can see from
the cab what the height of the water therein is.
The driver is provided with a valve for regulating
the supply of water into the boiler from the tank
mounted above it, the injectors being used solely
for the purpose of keeping up the necessary height
of water in the cylinder. Very successful results
have been obtained with the same apparatus with
stationary engine installations,and experiments with
it are also being carried out on the G.N. Railway .
It follows that if steam which would otherwise
go to waste can be utilised for heating feed -water
preliminary to the latter going into the boiler, a
saving in fuel must of necessity result, and greater
general efficiency will follow .
66
AN INTERESTING REBUILD ON THE G.W.R.
One , if not more , of the handy little four-wheels
coupled 2–4–0 type side tank locomotives on the
G.W. Railway of the class commonly used for
many years between Slough, Windsor, and Ux
bridge , on the main line, and Aldgate at the eastern
extremity of the Great Western Company's London
services, has been converted to the 2–4--2 type,
and has had a large and commodious cab fitted .
The frames have been lengthened at the rear end ,
a pair of carrying wheels added, and a cab, as
before said , fitted . A fair -size bunker is provided
at the back of the cab. The boiler has not been
altered , and, therefore, still has the former propor
tions. No doubt the whole of the engines of this
class retained in the London districts, when the
electrification of the underground lines is finally
completed , will undergo the same treatment as
No. 3,593 , the first to be rebuilt .
The Fifth “ Gauge " Competition .
Tº further encourage model-making in all its
branches , we offer to send an improved slid
ing caliper gauge, with screw adjustment , 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, book, or other article
to the value of 6s . 6d. will be sent in place of the
caliper 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
caliper 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 address of the sender on the back .
The photographs and 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. The competition will
close on March 31st .
MESSRS. CASSELL & Co. , LTD . , are re-issuing their
Handyman's Book in weekly parts at 3d . , each part
containing 32 pages. The book deals with the
tools , materials and processes employed in working
wood and metal. The work will be completed in
48 parts.
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How Electric Cables are Made ,

By A. W. M.
PAPER was read before the Junior Institu
Electric Mains
A tion of Engineers, entitled
for Power Transmission ," on Friday even
ing, December 15th, by Professor John T. Morris
member ; and on the following morning a party of
the members visited the works of Messrs Johnson
and Phillips, at Old Charlton , Kent . At these
works every description of electric light and power
transmission plant is manufactured , as well as
cable making and laying machinery, the latter
being used on ships for picking up and paying ( ut
submarine cables.
This visit was arranged , according to the usual
practice of the Junior Engineers, with reference to
the paper mentioned above , and therefore the
cable -making department was the centre of interest .
Messrs. Johnson & Phillips were on the commence
ment of their stocktaking, but very kindly kept
the cable-making machines at work specially, in
order that the visitors should see them in actual
operation -a courtesy which was very much ap
preciated .
The party , numbering forty- two members and
friends, was divided into several groups, and under
the guidance of members of the staff, proceeded to
inspect the various departments, spending a very
instructive and interesting morning : Not only
cables, but dynamos , instruments, switchboards,
arclamps , transformers, resistances, and other
appliances were seen in course of construction . The
machinery is electrically driven by two -phase
alternating current motors supplied with electricity
from the Blackheath Company's mains.
The design and manufacture of electric cables is
an art by itself. The purpose for which the cable
is to be usedthat is, for submarine or aerial sus
pension , for high or low voltage for distribution
of electric current in buildings, or as main cables,
to be buried directly in the soil or to be drawn into
conduits , for telephone or telegraph work, and so
on - determines, to a great extent, the method
and materials to be used . The question of cost and
necessary durability will also require to be con
sidered. It is, therefore, impossible to do more in
the limits of a short article than indicate the general
process of manufacture by which an electric cable
is built up . Similar machines and methods would
be used in general to manufacture any cable, but
the particular number and arrangement of the wires,
and the kind and thickness of the insulating and
protecting, covering, will be varied according to
the kind of cable which is being made at the moment.
The component parts of a cable are the conductor ,
the insulation ( properly called the dielectric ), and
the protective covering. The conductor is, of
course, the part which conveys the electric current ;
it is nearly always made of copper , and is sometimes
coated with a thin covering of tin. Copper is
selected because it is a metal which offers naturally
a comparatively small amount of resistance to the
flow of an electric current . The object of the
dielectric is to prevent leakage of the electric current
which is flowing along the conductor , not only to
earth , but to other conductors which may be in
neighbouring cables, or form a part of the same
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cable . The protective covering is for the purpose
of preventing injury to the dielectric which may
occur during the process of pulling the cable into
pipes or conduits , or when laying it into the ground
or under water, and also to protect the cable from
injury during use. Any crack or cut through the
dielectric will ultimately cause leakage of elec
tricity , with temporary disablement of the cable .
It is also very important to prevent moisture from
reaching the conductor or dielectric.
The structure is built upon the conductor. Figs . I
to 4 show single-cored cables , in side and end views ;
the conductors are shown projecting through the
dielectric, which in its turn is shown projecting
through the protective covering. Figs. 1 and 2

1/18 S.WG CLASS V.B.

FIG . 1 .

Nº 8

AERIAL

WIRE .
Fig . 2 .

3/25 S.W.G. GLASS .W.L.

FIG . 3 .

7/14 S.W.G. CLASS. O.

FIG . 4 :
are solid cables ; Figs. 3 and 4 are cables having
their conductors made of several wires twisted to
gether to form one
00 larger conductor, and these
would be called stranded cables.” Solid con
ductors are only used for small cables ; stranded
conductors are used for all sizes, being more flexible
and less liable to fracture or crack. Large cables
are frequently made with several cores, which may
be arranged in different ways . Fig . 5 shows a sec
tion of a two-core cable , the cores being arranged
so that one surrounds the other, such an arrange
ment being called a “ concentric cable .” If it was
made with a third core
64 surrounding the other two ,
it would be called a triple concentric cable ." If
the cores were placed side by side it would be
called a twin cable, or having three cores would be
called a three - core cable.
The dielectric may consist of indiarubber, gutta
percha , paper, or tape, impregnated with insulating
compound , etc. The protective covering may con
sist of jute, yarn , cotton, or similar material, lapped
or braided over the outer dielectric, and possibly
impregnated with pitch or other preservative. A
solid lead sheath is frequently placed over the pro
tective covering, if the cable is to be exposed to
moisture or laid under water , and over this may be
lapped steel tape or wires to protect the cable from
mechanical injury ; a final covering of yarn may be
lapped over the steel tape or wire. Such a cable
would be called a “ lead sheathed and armoured
cable."
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The process of manufacture consists of passing
the conductor through the centre of the headstocks
of a number of machines, each headstock carrying
bobbins of material which is wound upon the con
ductor , either adding to it or lapping on the dielec
tric and various coverings as the cable passes through
the machine. If the conductor is solid, it is taken
from a reel of copper wire of the requisite thickness.
If the conductor is to be a stranded one, it is formed
by twisting together a number of copper wires, a
machine similar to that shown in Fig . 6 being used .
The reels of wire can be seen in the headstock .
Each wire is one strand of the conductor, and is
passed through a guide plate to a central hole,
where they all meet , and proceed as a stranded
conductor to the guide
pulley at the extreme
right of the picture ,
and from thence to the
covering machines. The
cage in which the reels
are centred rotates ,
carrying the reels with
it , as well as the guides
through which
the
wires pass, the result
being that the wires
are twisted into a rope,
which is continually
drawn from the mach
ine at a certain rate by
the rotation of the
guide pulley, which is
driven by means of
gearing ftom the move
ment of cage .
The
stranded conductor
passes round the guide
pulley to obtain the
necessary grip . It will
be seen from this that the twisting together and
longitudinal movement of the conductor proceed
simultaneously . By means of a mechanical device

Sleel armour

Ouler
Conductor
Insulation

Lead
covering

Insulation

Inner
conductor

Fig . 5. -SECTION OF CONCENTRIC Cable .
the reels of wire are each kept in a vertical position
This is a very important
as the cage rotates.
matter, as it ensures the wires being laid together
without each being twisted round its own axis. If
each reel was not kept always in a vertical position
whilst being carried round by the rotation of the
cage , each wire would receive a twisting movement
round its own axis, and would be in a straightened
condition .
( To be continued .)
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Bookshelf .

( Any book reviewed under this heading may be obtained from The
MODE . ENGINEER Book Department, 26-29. Poppin's Court,
Fleet Street, London, E.C., by remitting the published price and
the cost of postage .}
THE ALTERNATING CURRENT CIRCUIT AND MOTOR.
By W. Perren Maycock , M.J.E.E. London :
Whittaker & Co. Price 4s . 6:1 . net ; postage
3d . extra .
This is a second and enlarged edition of Mr.
Maycock's well -known handbook. In addition to a
careful revision of the original portion of the book ,
the author has added a quantity of new matter
con cerning single and polyphase motors, the volume
being thereby doubled in size . In its present form
it is an admirable text-book for the student and the
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utility . We can fully endorse the good things we
have said of this book in previous years .
THE PRACTICAL TELEPHONE HANDBOOK . By J.
Poole, London : Whittaker & Co. Price 6s.
net ; postage 5d .
This book has now reached its third edition and
has been completely re - written and re-arranged in
order to keep pace with the great developments in
telephone practice which have taken place during
the past few years. The author has confined him
self mainly to British practice as represented by the
National Telephone Company, but other systems
are also dealt with . A special feature is made of
central-energy working , which is now coming
rapidly to the front. We note also a chapter on
autom itic exchanges. The book, taken all- round ,

Fig . 6. - Bench CORE STRANDING MACHINR .

practical man , and may be cordially commended to
those wishing to make a first study of this important
branch of electrical engineering. Mr. Maycock
presents the subject in a very lucid fashion , and
the illustrations are both numerous and good . ,
THE PRACTICAL Electrician's POCKET BOOK AND
DIARY , 1906 .
London : S. Rentell & Co.,
Ltd. Price is . ; post free is. 2d .
This popular pocket book is now in its ninth
year and has undergone the usual revision for the
purpose of keeping it up-to-date. In this process
the chapters on the steam engine, steam turbines,
and alternators have had careful attention , while
the section on patents has been re -written and
further matter on polypha machinery has been
added . The information in this pocket book is
just that which the working electrician finds of
everyday service , and the diary adds to its practic 1

is an excellent exposition of modern teléphone work.
It contains over 500 pages and nearly the same
number of illustrations.
Motor IGNITION APPLIANCES. By T. H. Hawley.
London , The Cycle Trade Publishing Co.
::: Ltd ; : Price 29. 64. net ; postage 3d .
One of the most vital parts of any 'motor vehicle
is the ignition device, and at the same time it is,
perhaps, the most difficult for the novice to under
stand. The ti.ficulty is complicated partly by the
fact that in dealing with electricity one is dealing
with the unseen , and partly by the fact that there
are quite a number of separate and distinct systems
of ignition in common use. In this book Mr. Hawley
his dealt thoroughly with the subjects in all its as
pects , and in his usual practical fashion . The various
systems are fully described in principle and applica
tion , and chapters are also given on kindred subjects,
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such as
accumulator construction , charging
and repairs , testing for faults, the mounting and
fixing of ignition apparatus, conductors and con
nections, spark distribution in multi-cylinder
engines, and ignition manipulation .
For the
motor user, and for the repairer, this is quite the
most useful book on the subject which has been
published .

A Model

Undertype
Engine .

Steam
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underside ; it is 3 ins. diameter, the round part is
8 ins . long, and the firebox is 3f ins. long by 3 ins.
wide . The smokebox door is an iron casting turned
to a push fit in the outer case. The funnel is
if ins . high, with a bore of 11-16ths in .
I intend fitting a safety valve of the same type
as that designed for the M.E. locomotive . The
smoke box is supported by plaster -of-Paris, which en
closes steam and exhaust pipes and the cylinder,
keeping in the heat perfectly. By uncoupling
steam pipe , taking out the safety valve and a few
screws in the firebox, the inner tube can be drawn
out ; also by taking out two screws in the firebox
and one nut in the smokebox, the outer casing can
be removed entirely ; this makes repairing easy.
The boiler holds about one pint of water. It will
be noticed that a small tin tray is fitted under cross
head and slide to catch all the water that may leak
from the glands. Ready for work the model
weighs about 8 lbs .
If any reader would like any further particulars,
I shall be pleased to supply them . The arrange

By H. H. COPUS .
HE engine, shown in the illustration , which is
TH my second attempt at model making, took
me in spare time a little over twelve months
to build . The cylinder has a stroke of 14 ins . , and
the bore is :-in . I bought the cylinder already
bored and the ports cut, as this was beyond me ,
but all the other parts of the en :
gine were made by myself, the
turning being done on a
Holmes ' 175. 60. lathewith hand
turning tools and home-made
Not
chucks and appliances.
being a good hand, I had to
make some pieces three times
over . The cylinder covers and
valve chest cover are fastened
Whitworth
by 3 - 32nds - in .
screws ; the studs also for glands
are 3-32nds in . The piston-rod
is 5-32nds- in . diameter, and
valve- rod is 3-32nds - in.diameter,
silver steel . The crosshead and
slide , also connecting-rod, is
similar to the one in the M.E.
Locomotive, and the crankshaft
is 5-16ths- in . diameter , with
balanced gun - metal webs , 5
16ths - in . thick . Reversing the
engine is accomplished by means
of the slip eccentric ; the fly .
wheel is 31 ins . diameter, fin .
MR . H. H. Copus's MODEL UNDERTYPE STEAM ENGINE .
across the face, and has a vee
turned in for “ rope " driving.
The boiler, which is of the water -tube type , has
ment seen in front of the cylinder is meant for a
an internal water- tube of 24 ins. diameter by 10 ins .
gravity feed lubricator , but as I have not tested it,
long ; the downcomer is an ordinary casting , and is
I cannot say whether it will work or not.
fastened to the tube, a solid -drawn copper one, by
eight 5-32nds- in . brass bolts and nuts. There are
The most powerful gun in the world has just been ,
four fin . diameter water tubes going from down
completed at Essen . It is a 16 - in . breech -loader of
comer to the farther end of copper tube. The
the built-up type, and the forgings for the tube and
soldering was done by a blowlamp. The ends are
jacket are reported to weigh 184 tons. The tube
castings turned to a driving fit, being fastened into
494 ft . long .
is
tube by ten studs each, the studs being made of
NEW
L.N.W.R. TANK ENGINES .–For some time
riveted
and
end
the
into
-in . brass wire screwed
Over .
The steam is collected by t- in . diameter
the need for more powerful tank engines, which
pipe , about 6 ins . long , soldered into the smokebox
would also carry a greater amount of water for the
end, having its inside end plugged and about six
London to Watford service on the L.N.W.R. , has
fretsaw cuts in the top side.
been felt , and to that end Mr. Whale has designed
The steam is led to the cylinder by a 3-16ths -in .
some new engines, which will be ready shortly, to
pipe ; the stop valve is in front of a 3-16ths- in .
meet these conditions. These locomotives will, we
understand , be of the 4-4-2 type ; in any case,
pipe, which goes right through the boiler, through
which a brass rod passes from the stop valve
they are to have large boilers , and if the neat out
inside the smokebox to the regulator handle outside.
line of Mr. Whale's other engines are preserved in
The outside case of the boiler is made from sheet
this type , the new-comers will be very fine engines
indeed .
iron , bent round a piece of wood and riveted on the

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 .)
Steam Cock for Reversing Oscillating Engine.
TO THE EDITOR OF The Model Engineer.
DEAR SIR, —The sectional drawing herewith
illustrates a steam cock for reversing oscillating
steam engines with one or more cylinders, which
is of my own idea and design . This steam cock has
five steam passages — one from the boiler, two for
the exhaust steam , and two for the live steam to
the cylinders, as will be seen at Fig . 1 .
The following is a description of the above :
A ( Fig. 1 ) is the body made either of brass or gun
metal, which would be better constructed from a
casting, which can be bored through the centre to
receive the cock ( B, Fig . 1. ) C is the bottom cover
and D the top cover (Fig . 3 ), both secured on by
six screws. The top cover has a long gland through
which the neck of the cock penetrates, and on the
top of this same gland is fixed an index plate ( F,

Fig. 1.-REVERSING COCK FOR MODEL
OSCILLATING STEAM ENGINES .
Exhaust
Bedplate of engine
Cylinders

Н

" Axle

Stoom
from
boiler

K
Flywheel

1

FIG . 2.-PLAN OF
Соск ..
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Fig . 2 ), which is marked off to suit the pointer
( E, Fig . 3 ) . The index plate may be marked off
so that any desired amount of steam can be ad
mitted to the cylinders of the engines. When the
steam enters at G, Fig . I , it travels through the
steam - pipe, then through the cock, and along
whichever steam- pipe is opposite this opening in
the cock — in this case the pipe H , Fig. 1 -and
into the cylinder. Now, the exhaust steam has to
escape somewhere, so a pipe is attached to the
cylinder just opposite the pipe previously men
tioned , as at K , Fig . 1 ; this exhaust steam now
travels along this pipe and through the opening
in the cock as at L , Fig. 1 , and along the exhaust

pipe and out into the atmosphere. If the cock
were turned in the opposite direction , the live
steam would enter the pipe K , Fig . 1 , and then
enter the cylinder , therefore reversing the motion
of the engine ; and , at the same time, the exhaust
steam would escape hrough the pipe H , Fig. 1 .
It will now be understood that the steam has just
reversed its direction . This cock is not drawn to
scale and will be more readily understood from the
illustrations . -Yours truly ,
Australia .
N. E. EDMUNDS.
[Whilst our correspondent's letter revives an old
and much-used device, the construction of which ,

from boiler

Exhaust
Two flors
filed, or plug

Fig . 4.
ALTERNATIVE
ARRANGEMENT .
Two pipes from sleom distributing
block of cylinder
it may be pointed out , can be simplified .
There is no need to use five ports in the reversin ;
block ; four are sufficient, as shown in our sketch
( Fig . 4 ) . In this arrangement the connecting pipe
P, Fig. 1 , is dispensed with, and the plug of the
steam block will be found much easier to make.
The entering hole for the drill in the vertical
pissage in the sketch should be plugged with a
screw. In any case , we would not advise the con
struction shown in our correspondent's sketch ,
but would prefer a tapered plug.–ED. , M.E. & E. )
Making Small Washers .
TO THE EDITOR OF The Model Engineer.
DEAR SIR , In a recent number of THE MODEL
ENGINEER there appeared a suggestion in reference
to making small washers. I have found that the
most satisfactory method of making these is to
turn down a rod to the desired size, bore it, and
then cut the washers off with a very thin cutting
off tool. This has the advantage of enabling one to
face - chamfer or treat the upper side of the washer
as desired. If the cutting edge of the tool is ground
at a slight angle, the washer will drop off with a
clean cut, and a slightly concave under surface,
which is a great advantage. —Yours truly,
W. H. COOMBS .
Wakefield, R.I. , U.S.A.
Armature Reaction and Distortion of Field .
TO THE EDITOR OF The Model Engineer.
Dear Sir , In your issue of November 23rd , Mr.
Kean states that in order to produce a mechanical
force two magnetic fields are necessary . This is
only correct when the permeability of the medium
in which the field exists is uniform . The way in
which this varies in the case in point is extremely
indefinite, and the only satisfactory way of solving
the problem is to consider the effect upon each
separate conductor.
Mr. Kean also states that one magnetic field
cannot tend to pull a cylinder of iron asunder. I
see no ground whatever for this statement. The
tension along the lines of force must necessarily
produce a mechanical force so long as the lines are
in a strained condition. Perhaps the consideration
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of the problem by the aid of the field diagram would
help Mr. Kean to understand the case better. The
greater number of the lines will be somewhat as
shown, since they will rather span the small air
space B and pass round the whole yoke, than pass
across the large air -space A ... It is obvious that
these will produce a torque upon the armature.
The leakage lines, i.e. , those that pass across the
space A, will produce a simple tensile stress upon
the plane CD . It must, however, be understood
that this does not constitute the whole stress pro
duced .
Referring to the first part of the second paragraph
of Mr. Kean's letter, I admit that it is perfectly
correct, but its bearing upon the subject is not
evident. That the reversing of the field did not
materially affect the case was what I wished to
A

А
DYNAMO FIELD DIAGRAM
point out. If Mr. Kean will kindly refer to his
letter of September 28th , he will find that the
statement is by no means superfluous, since there
he stated the reverse.
I admit that the torque produced when making
this experiment on an ordinary motor is small, but
a very high speed results. The torque depends on
the strength of the field, but why Mr. Kean should
so particularly limit it to the field -magnets I cannot
understand . Apologising for the late reply. - Yours
A. G. WARREN .
truly,
Abbey Wood .

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 .
FUTURE MEETINGS. - The next ordinary meeting
will be held on Thursday, February 8th, at the
Holborn Town Hall , when practical demonstrations
in marking-off work, silver soldering and brazing,
valve setting, and brass finishing and polishing,
will be given by various inembers . - HERBERT G.
RIDDLE, Hon . Sec. , 37 , Minard Road , Hither Green ,
S.E.
G.B. SURFACE CONTACT SYSTEM . -A corre
spondent from Lincoln informs us that that
city has recently installed the electric tram
ways in place of the horse-drawn cars , this city
being the first to adopt the G.B. surface contact
system . The new cars were supplied by the Brush
Electrical Co. , Leicester, each registered to carry
eighty -five passengers .
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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
dir ections 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 Qunies
should be enclosed in the same envelope.
Queries on subjects within the scofe of this journal are replied to
by post under the following conditions :-( 1 ) Queries dealing
with distinct subiects shoulă be written con 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, and also a " Queries and Replies
Coupon " cut out from the advertisement pages of the current
issue. (4) Queries will be answered as early as possible after
receipt, but an interval of a few days must usually elapse lefore
the Refly can be forwarded . ( 5) Correspondents
who require
an answer inserted this
im should understand that some
weeks must clapse beforethe Reply can be published. The
insertion of replies in this column cannot be guaranteed . (6)
Al Queries should be addressed to The Editor, THE MODEL
ENGINEER, 26-29, Poppin's Court, Fled Street, London, E.C.)
The following are selected from the Queries which have been replied
to recently :
(15,240) Injector Trouble. B. A. (Heckmondwike) writes
I should like to ask advice about the following. I have a " Pen
berthy " injector, which, I think, must be out of order, aswhenI
put steam and water to it, there is as much water comes out of the
overflow as goes into the boiler.
We cannot say what is the matter with the injector or its con
nections from your query. Most probably an unsuitable clack
or check valve is being used . Try a larger fitting than you have
at present.
( 15,245] Pinnace Boiler.
G. W. L. (Burton - on - Trent)
writes : I am about to make another horizontal boiler, like Fig. 14 ,
page 40, in “ Model Boiler Making." I want it to drive a 2-in , by
2 -in . vertical engine at 50 lbs. pressure. Would the following
sizes do and make a good steaming boiler, capable of driving
the engine at the pressure stated with full load ; also a steam
pump, if needed ? ( 1 ) Boiler shell, 3 ft. long, 8 ins, diameter
(inside), f- in steel tube. (2) Firebox, 2 ft. long, 5 ins .
diameter ( inside), 3-16ths-in . steel,
(3) Tubes (three), i-in .
iron steam -pipe, screwed at each end and held in place by nuts
each side of plates, joints made with red lead. (4) End and
tube plates are of f-in. full sheet steel and stayed with three
t -in, diameter brass rods. ( 5) Steam dome an iron casting about
41 ins, high and 4 ins: diameter, with a f -in . Alange all round , and
held down by 3-16ths-in.screws. Would you please tell me if the
above sizes would do, or would a larger number of brass tubes be
better ? If so, how many and what size ? Also size of safety
valve, feed pump, and feed pipe to boiler. The steel tubes are of
the largest diameters I could get. It is used for carrying steam
and
testedcompressed
to 200 lbs.air at a pressure of 75 lbs., ' and I am told it is
The proportions are not at all good. About 1,200 sq. ins. of
heating surface is required ,and the boiler you have described does
not appear to have a fourth part of this. )i ) Wewould recommend
a steel boiler, 14 ins.diameter and 30 ins.long. (2) The firebox should
be at least 12 ins. long, and the smokebox 31 ins . deep. ( 3 ) The
tubes should number eighteen to sixteen , and be if ins, or if ins .
diameter, according to the number employed. The vertical inside
height of the furnace should be 8 ins. The shell should be 3-16ths.
in . thick, double riveted, and the firebox of the same material,
single riveted . The tubes should be steel or brass expanded in .
(4 ) The end plates are generally thicker than the shell plates, not
thinner. ( 5 ) Use cast steel for the dome. The proportions you give
may be adhered to. All plates should be danged . The safety
valve should be about fin . or 9-16ths in, diameter. Steam tube
is not suitable materialfor boiler flue tubes. The tubes need not
be thicker than 3-32nds -in . We would recommend a vertical boiler
for stationary work instead of the pinnace type chosen .
( 15,314) Overloading Small Accumulators. B. J. (Liver.
pool) writes : I should be very much obliged if you would give me
your advice on the following: - I seem to have had rather bad luck
with my purchases as regards accumulators . Some time ago
( one month ) I bought a 4 -volt pocket accumulator, for which I
paid 2s. 3d. When I received it I was rather surprised . The
celluloid
seems
wellmade,
not
leak . case
The(two
fourcompartments)
plates areclean
, andvery
seem
all right,and
anddoes
are
tightly fixed in a piece of celluloid standing across the bottom .
The plates do not touch at the top , as by holding the accumulator
sideways one can see. The accumulator was filled with acid ,
and charged twice from an 8-volt battery (four - cell Fuller for
ignition accumulators ), at the end of which it showed 45 volts .
But when connected to an " Ajax Porter motor " it ran it at a
terrific speed for about five seconds, and then slowly ran down
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This motor is wound for 4 volts. I unconnected it and let the
accumulator rest for about 10 mins., and connected a small lamp
to it ( out of a pocket flashlight). The accumulator lit this lamp
white for about five seconds, and then the lamp would slowly go
down . If the accumulator is allowed to rest for about five
minutes , it will light again , and so on. ( 1 ) Is this fault due to it
being anew accumulator? 2 ). Or do you think it is shorting
mean to have it perfect, ifit costs more to mend than it cost to buy.
The accumulator which I bought before was 4 -volt, curved and
celluloid , but cost 75. 6d . brand new ; and I had the same trouble
with that as well. One thing I forgot to tell you was that the
accumulator I have now is supposed to light a 4-volt H.E. lamp
for five hours . The plates are 3 ins. long by it ins. wide by in .
thick. I might say the plates (negative) are not sulphated any.
where, but some grey ash has been sent to the bottom . Your
advice will be welcome, as I have wanteda good small accumulator
for a long while .
Probably both motor and lamp are taking a bigger current
than the accumulator can stand. The result is polarisation , as
you see. The accumulator is, no doubt, all right, but too small
for the purpose you are using it. Some low voltage motors use a
very heavy current ; so do many small lamps. Pay a good price ,
and insist on having a 4 -volt lamp which does not take more than
amp., and try accumulator again .
( 15,189) Broken Resistance Coil in Shunt Circuit.
T.B. (Shipley) writes : Will you kindly advise me on the following
question ? I am a regular reader ; Ihavetaken your book ever
since I first saw it in December, 1902 ; I have Vols . VIII, IX , X , XI
bound. ( 1) If a compound dynamo carrying 130 amps ( 150 when
full load on ) at 115 volts rufuses to build up, owing to one of the
resistance wires breaking in the regulator, or whatever it is called
it is an iron box with coils or springs in to regulate the current
would it do any harm to couple the two wires together with a piece
of fuse wire that we are using for the switches (a piece of which
I enclose ) ; or ( 2) would flexible wire do for, say, one hour while
we take the box down to repair the broken wire ? (3) Is the en
closed fuse wire the proper thickness for the output, as we for.
merly used thicker, but when ordering the firm sent us the enclosed?
( 4 ) Would you advise me to take a short course with one of the
correspondence schools, and which of them , as I have charge of
two dynamos like the above ; also a vertical compound engine to
drive the above, besides a 500 h.-p. horizontal compound con
densing engine-- Corliss valves, with two Lancashire boilers
attached ? This is my first responsible job. I have worked
myself up from a cleaner five years ago - from cleaning to firing,
and then I was put in charge of the engine, which position I have
held for one year and nine months. ( 5) If a machine reads on the
plate affixed to it : Volts, 115 ; amps ., 270 ; revs ., 650, does it
indicate that it will carry 270 amps. at 115 volts, without being
overloaded ?
( 1 ) You could overcome the difficulty by connecting up across the
broken wire in a similar manner to thatshown in sketch ; thatis
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to say , cut out the broken coil and replace by a piece of copper
cable large enough to carry the current. (2 and 3) Use a piece of
copper same gauge as presentresistance wire, and you won't be far
wrong. ( 4) Yes. Any of the institutions advertising in this
Journal would do. Correspondence tuition is well adapted to assist
those who are constantlyhaving practical experience. (5 ) Yes.
( 15,309) Reduction of Voltage and Amperage ; Accu
molator Construction. H. S. (Norwich) writes : Please supply
information on the following subject :-( 1 ) When using a dynamo
sometimes I want to use all the volts it gives out, but not all the
amps. ; and then, again , sometimes I want all the amps. but not
all the volts. Where does the resistance have to be inserted in each
case ? In fact, I want to be able to cut the volts and amps . to just what
I want. The dynamo has to be run at one fixed speed. (2) Can
I charge a small accumulator having a charging rate of | amp.
trom two large accumulators having a discharging rate of 18amps .,
and a capacity of 220 amps.-hour ? Will a resistance have to be
inserted to cut down the amps. ? (3) Whatis thematerial usedin
sealing the tops of small accumulators? . It looks very much like
a pitch misture ; or is it only plain pitch ? (4) What is the best
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stuff to use when fixing the ebonite partitions in an accumulator
of twelve partitions ?
( 1 ) You cannot alter the one without affecting the other.
yo
will study Query 8,106 in March 5th, 1903 , issue, you will getIfsomeu
idea of this subject. ( 2) Probably yes ; but you do not mention
respective voltages. Insert a resistance until you get a flow of
amp. through the smaller cell, as required. (3 ) Pitch (“ British
pitch " is the best to use, made up and sold in 2- and 4-1b. packets ),
in which is melted a little pure beeswax . A piece
the size of three
walnuts in 2 lbs. of pitch. (4) Either pitch well run in , or, if par
titions are fitted to a nicety, use some fairly thick shellac varnish .
Joints must be absolutely tight.
( 15,184] Shortening Accumulatorsthrough H Armature
Commutator. G. H. T. (Chiswick
) writes I should be much
obliged if you would answer the following questions :-(1 ) What is
the " three-wire " system ? Are there any books explaining it ?

Insulakon
Areces
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DIAGRAM SHOWING A “ SHORT. " .
( 2) Does a dynamo with an H armature give alternating current ;
if not, why cannot accumulators be charged from them ? (3 ) Could
you tell me of a book describing a fairly large number of cells
including all ingenious batteries, etc. ?
( 1 ) This is explained in most text-books on Electricity. See
Maycock's " Electric Wiring, Fitting, and Switches , " 6s. 4d. post
free. See also “ Private House Electric Lighting," is. 3d. post
free. (2 ) Yes, unless fitted with a commutator. Because thecell,
being charged, is short-circuited every half-revolution, unless the
gap or insulation between the commutator segments is very large.
From the diagram you will see the path of the current which con
stitutes a short ." ' (3) “ Primary Batteries ,” by Cooper.
( 15,308) Oil Engine Running ; Early Firing. D. J.
(Garnant) writes : I should be very glad if you wouldanswer the
following questions : -- I have made an oil engine from castings of
the Otto cycle principle. (1) What causes the explosion to occur
before it completes its backward compression stroke ? ( 2 ) There
are no rings on the piston ; must I have them to make the engine
work satisfactorily ? (3) An ignition tube was supplied to me about
6 ins. long, with a hole / in . As I could never keep this whole
length red -hot, I cut 4 ins. off — is this the cause of exploding too
early ?. ( ) How many r.p.m. must it run to develop i h..p . ?
There is no air valve, and the air and oil are worked by suction
through the same valve. The exhaust valve is worked by a rod
which, in turn , is moved by cog -wheels on the shaft geared 2 to 1.
( 1 ) The timing of the ignition device ; or spontaneous combus
cion due to rise in temperature of gases when compressed ; or per
haps some internal portion of combustion chamber having become
extremely hot , due to previous working ; or, again, to the mixture
of gases not being suitable, or such that does not conduce to regular
firing. (2) Yes. (3) Very probably. (4) Impossible to say, as
you give us no particulars of engine whatever. See our hand
book * Gas and Oil Engines ,” by W. C. Runciman , ? d . post free.
It will enable you to surmount many of your difficulties if you read
it carefully.
( 15,307] Charging, etc. , from 20 -watt Dynamo . W. L.
(Peebles) writes : I would be very much obliged if you could answer
the following queries :-(1) I have a 10-volt 2-amp. dynamo (drum
armature)-how many lamps, and what voltage and candle -power
would it bight ? (2) What size accumulator would it charge ?
( 3) I would like it to be driven by a water-motor. Pressure of
water, 40 lbs. What horse- power would it require to be ? Could
you give me a rough sketch of motor, if possible ? Speed of
dynamo about 3,000 r.p.m.
( 1 ) 20 watts' output. Reckon watts per c.-p. for small lamps
therefore it would light a total of45 C.- P .-- say two 10 -volts 2 } c.-p.;
lamps in parallel. (2 ) A 6-volt one of any reasonable capacity.
The larger, the longer it would take tocharge. (3) Anyof the small
water motors previously described in back issueswould do, if of at
least 1-12 h.-p.
( 15,289) Electric Bell Wiring. c. S. (Lidget Green)
writes : I am going to fit up some electric bells in a new house,
and should like to know if I could run the wires on the wall betore
the plaster is put or without it being any detriment to the wires ?
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Also , what form of indicator do you think best for private house
installations ? I have your book on electric bells, but can find
nothing in it about the above.
We should not advise putting the wires where they cannot be
readily got at for repairs or alterations. Under the floor boards is
better than under the plaster. Any of ouradvertisers would supply
you with suitable indicators. The usual pattern is the magnet
type. The current of each bell passes round the coils of an electro
magnet, which attracts an armature which is suspended in front of
the former . Thus, on the current ceasing to flow the armature
falls away from the magnet, and continues to swing on its pivots
for some little time, and thus one can see which bell has been
ringing.
( 15,236 ) Marine Engineering. F. H. (Hartshead ) writes :
Could you kindly tell me how to secure a berth on a ship as an
apprentice engineer in the Mercantile Marine ? What wages
should I get for a start ? Could you also tell me a few firms who
take apprentices? I have served eighteen months in a machine
shop - do you think this will be of any advantage to me ? I want
to go to sea at once if it is possible.
It is preferable to serve about three years ashore before going to
sea . This reduces the time which has to be put in at sea before
sitting for your first examination . You could go to sea at once
as far as the regulations go - but you would have to serve longer
in an inferior position than if you spent more time ashore in the
first place. Write or apply to any of the shipping firms you
happen to know of and get put on theirlists. Particulars of Board
of Trade regulations can be had from Eyre & Spottiswoode, East
Harding Street, Fleet Street, E.C., price 7d . post free.
(15,166] Concerning Dynamos and Accumulators .
L. J. W. (Winchester ) writes : ( 1) Would dynamo which cost
175.6d ., drum
accumulators , 10 volts,10 C.-P., 3,000
r.p.m., 1-10th armature
h.-p., last for
for long, being used about two
to three
hours per day ? (2) Would you give me a diagram of switch to
make the following connections at different positions (a ) Dynamo
straight to lamps ; (6) ditto straight to accumulators ; (c) ditto
to lamps with accumulator in parallel ; (d) accumulator to lamps ?
(3) Can efficient accumulators be made with ready-formed plates
(9d. per pair) and ordinary jam jars ? (4) If so , how long would
these take to charge from above dynamo? How many would be
the right number to charge at a time with that dynamo ?
(5 ) Would the I h.-p: water motor as described partly in M.E.
of January 15th , 1902,be difficult to make after buying the buckets?
Would it be necessary to buy complete set of castings for same as
advertised on page 10 of same- would not wooden casing and
wheel do ? (6 ) What pressure would be needed for it to drive
efficiently the dynamo named before ( 10 volts 10 C.-P., 3,000
r.p.m., 1.1oth h.-p.) ? (7) The Empire drum armature dynamo
is advertised as giving 10 volts, 12 C.-P., at 3,000 revolutions, is
this working correct ? It gives 12 c.-p. ; i.e., 40 watts (about) ;
therefore at 10 volts it gives 4 amps.; therefore it will light eight
10-volt lamps requiring ] amp. each ? If not, what is right ? To
get as many lamps as possible working at once, is it better to
have them H.E. ? How many amps . would such an one require ?
( 1 ) We cannot say ; you must rely upon the statement of the
makers . You can scarcely expect more than value for money :
175. 6d . is not a very large figure. If the bearings and shaft are
good and substantial, it gshould last a reasonable length of time if
properly used ; somethin depends upon the user. (2) Herewith is
sketch of switch , The switch bar is a brass strip, and makes con
nection as follows :- 1 to 2 equals dynamo to lamps ; 1 to 3 equals
dynamo to accumulator ; 1 to 3 and 4 equals dynamo to accumulator
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DIAGRAM OF Switch.
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and lamps ; o to 4 and 5 equals accumulator to lamps. The switch
bar must be wide enough to make the contacts to 3 and 4 and 4
and 5. ( 3) Depends upon the make of the plates ; you must expect
to risk something in your work . (4) See our Handbook No. 1.
( 5) Wood casing and wheel could be used if well painted to preserve

it from the water . (6) Depends upon the quantity of water used .
If pressure is insufficient, you must use a greater quantity of water.
Re Empire dynamo. (7) You must rely upon the maker's statements .
Yes , use high efficiency lamps, if you can obtain them . Current
consumed depends upon the make - ask the makers.
C. B. A. (Bournville)
( 15,221 ] Electric Bell Wiring,
writes : I send a rough sketch of an electric bell system. A and B
are two two-way switches , the idea being that the bell is rung by
which causes the bell to ring continuously
using the switch
until switched off at B, this last operation setting the bell ready to
be rung again at A by switching back on to the other way, and so
on, backwards and forwards ad. lib . The query is this, and I
shall be glad if you will illustrate by a sketch : How is it possible to
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ring the bell with a push - say at C-by wiring on to the above ,
and without disturbing the operation of the bell, as above described .
Additional switches may be used, if necessary , but I want to use one
bell and one battery only .
If you simply require the push at C to ring bell when required,
all you need do is to run a pair of leads as shown. This addition
would not disturb the working of the circuit at all.
(15,076 )Broken Lug on Cylinder Casting. E.R. (Sandbach )
writes : I had the misfortune to break one of the lugs on my
cylinder of a 3 h.-p. motor. Will three of the lugs be sufficient to
hold the cylinder down, or will the strain , when explosion takes
place, be inclined to lift cylinder --therefore, lose compression ?
Would you advise to dispense with this cylinder and obtain a new
one? The cylinder is in perfect order, except for the broken
holding -down piece.
It might be possible to repair lug . It depends upon the amount
of metal in same and round about it. You might also run motor
with the three remaining fastenings, but we would not advise you
to do so unless it were absolutely necessary. Kindly comply with
our rules in future .
[15,077) Estimating Flow of Current. R. E. D. (High
gate, N.) writes: Would you be so kind as to answer the following:
I have made an ammeter from instructions in " Instrument Making
for Amateurs, "
Could I not grade it by sending current
from accumulators through it and a known resistance ? I could
get wire and calculate resistance and internal resistance of accu
mulator. Surely this method would give greater accuracy than
by using large Daniell cells and weighing deposited copper . The
accumulators are 10 amp.-hour, and I should take their E.M.F
after a little use as 2 volts each .
Which ever method you adopt there will be a certain inaccuracy
in the readings. If you measured your resistance carefully and
made sure of the voltage of accumulators at time of test, you
should be able to get a very fair reading.
( 15,260 ) Heating Small Cup for Experimental Pur
poses. W. J. K. (Worcester) writes : I have heard that most of
the energy used in lighting incandescent lamps is wasted in heat ;
if that is so, could I heat the cup mentioned below with the energy
consumed in a 16 C.-p. lamp ? I want to heat, as evenly as pos
sible, the sides or walls of a cup the shape and size of drawing No. 1 .
I thought of making a spiral coil of wire (or other material), and
placing inside cup, as in drawing (not reproduced ) ; and also a
cone of some non -heat conductor inside spiral to throw heat on to
cup. (1 ) Would this be the best method ? (2) If so, what kind
of wire, length, and number of same to obtain a fierce red heat,
or about the same as a small Bunsen gas burner ? (3) Would it be
an advantage to partly exhaust the cup of air and seal up ? I
have a dynamo giving 40 to 45 volts 2 amps. Would this be
sufficient to heat two cups ? ( 4) Would the joints be made with
silver solder ?
( 1 ) You could heat up the cup in the way you suggest - i.l., by
a coil of wire in the inside. (2) Use some high resistance wire, such
as platinoid or German silver. About 3 yds. No. 34 should do.
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Experiment with it and see if it will carry the 2 amps. without
fusing. If necessary, add an outside resistance of a few yards of
24 S.W.G. resistance wire, or run at a slightly lower voltage. The
joint would have to be brazed at ends of hot wire, or clamped with
terminal screws. Asbestos would do as a lagging inside. You do
not need a lamp in this circuit at all. If you enclosed the wire,
it would prevent oxidation .
( 15,304) Miscellany. E. T. D. (Cattord) writes : I wish to
know whetherthehot- air engine described in No. 9 of THE MODEL
ENGINEER series of Handbooks, “ Simple Mechanical Working
Models," would be powerful enough to drive a low -speed 30 -watt
dynamo ; if not, how manytimes would it have to be enlarged
before it would do so ? ( 1 ) What would be the best way to wire
the dynamo in the previous question so as to give about 10 volts
at 3 amps. when run at a low speed ? (2) Whatwould be the most
suitable form of dynamo ? ( 3) I have two 4 - volt H.E. lamps
(A and B ). When the lamp A is lighted from a 4 -volt accumulator
it gives a white light, but the lampB gives a red light. When the
lamps are lightedfrom a5-6 -volt Fuller battery, the lamp A gives
a red light, and the lamp B a white light. Could you kindly tell me
the reason of this ?
( 1) We do not advise a hot- air engine for driving such machine ;
1-12th h.-p. would be required ; and engine to generate this power
would be comparatively large and heavy. (2) Our handbook “ Small
Dynamos and Motors," 7d. post free, describes many types, to
which please refer and make your choice. (3) There is noapparent
reason for this . It may be that the way you have tested them
has something to account for. Perhaps lamp A has run down
i.l., polarisedthe accumulator, and when youcome to connect up
B immediately afterwards, there is not enough current to make it
burn brightly . The converse may apply to the 5-6 -volt cells . You
do not give us much information to go upon .

The
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News of the Trade .

[ The Editor will be pleased to receive for revieto under this heading
samples and particulars of new tools, apparatus and materials
for amateur use . It must be understood that these reviews are
of any kind
free expressions of Editorial opinion , no payment
being required or accepted . The Editos reserves the right to
criicise 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 . ]
distinguished by the asterisk have been based on actual
Revicios
•
Editorial inspection of the goods noticed .
* Machine Tool Attachments.
The illustration herewith represents a useful attachment for the
amateur's ordinary lathe in the shape of a boring carriage, a
specimen of which we have received from the maker, Mr.
carriage
C. W. Franklin , of Cleveland Road, Uxbridge. Thehexagonal
when in use is bolted to the lathe bed by two
headed screws. It will prove useful for accurately boring
engine cylinders, dynamo tunnels, bearings, and drilling awkward
shaped castings, in fact , for all work difficult to machine on a
faceplate; enabling work to be done on an ordinary lathe which
could otherwise only be machined on a slide- lathe of the screw
cutting type. The slotted table measures 5 ins. by tins., and

The " M.E."
Election

Competition .

£5 58. in

ME

Prizes.
C. W. FRANKLIN'S BORING CARRIAGE .

E give below a list of the principal regular
features of THE MODEL ENGINEER , each
distinguished by a letter A , B, C , etc.
We want our readers to re -arrange this list
and put the items in the order in which they
are most liked .
Thus, each competitor, in
making out his list , will put first the feature he appre
ciates most , then the feature he likes next best , and
so on . The lists can be made out on a post-card,
and , to simplify matters, only the letters against
each heading need be put . The sender's name
and address should be written at the end of the
list , and he may add any comment or suggestion
as to the contents of the paper which he wishes to
make. We will give a prize of £2 2s . to the reader
who places the headings in the order which proves
the most popular as judged by the total number of
votes recorded , and six further prizes of ios . 6d .
each to the next six nearest lists . If no lists
exactly agree with the final result of the voting, the
prizes will go to those lists which most nearly agree
with the results, while if several competitors send lists
which are equally correct, the prizes will be divided .
The following are the headings on which the votes
are required :-(A ) How It Works ; ( B) Workshop
Notes and Notions ; ( C ) The Latest in Engineering ;
( D ) Traction Notes on Road and Rail ; ( E ) The
Editor's Page ; ( F) Queries and Replies ; (G ) Marine
Engineering and Shipbuilding Notes ; ( H ) Practical
Letters from our Readers ; ( I) Notes on Locomotive
Practice ; ( J ) News of the Trade . As election
matters are now in the air , and this partakes of the
nature of an election , all post-cards should be
addressed , “ Election Competition ," THE MODEL
Fleet Street ,
ENGINEER , 26–29, Poppin's Cou
E.C. The latest date for receiving entries will be
February ist .

has a travel of 44 ins. The feed -screw has a square thread, and
the slides are hand-scraped and adjustable for wear. The approxi
mate weight is 94 lbs. We have also received from this firm a
machine vice which is suitable for a planing machine, Vertical
slide, or milling machine, having steel-faced jaws, 2 ins. wide by
to
is madeate
ins.;. one
I 3-16thstoins.deep,and
Thejawapproxim
work
irregularof 2
or opening
hold taper an
Swivel
weight of the tool is 6 lbs. Further particulars and prices may
be had of the above -mentioned firm .

New Catalogues and Lists .
Heory Osborn, 96, Westgate Road, Newcastle -on - Tyne.
We have received a catalogue illustrating finished model steam
engines of horizontal and marine types, fittings and castings
for model loco and marine engine and boiler work, crank
shafts, guide -bars, connecting -rods, eccentrics, steam and
water gauges, safety valves, wheel valves, cocks, lubricators,
whistles, pumps, etc. Complete sets of castings are also listed
for launch engines, horizontal force pumps, workshop requisites,
such as screwing tackle, taps, drills, tubing, wire, steel and brass
rod , sheet metal, bolts, studs, nuts and screws. The list will be
sent to any reader of The MODEL ENGINEER upon application,
post free.
Gibbons Bros., Ltd. , Dibdale Works, Dudley, Worcester
have sent us their catalogue describing various applications of
band conveyors and accessories. The list is well illustrated, and
includes prices and capacities of rubber and canvas bands for con
veying all kinds of material.
Archibald J. Wright, Leyton Green Road, London, N.E. The supplementary sheet we have received , illustrates a few of the
electric novelties supplied by the above firm , such as flash -lamps
and accessories, novel electric scart pins, electric clock and stand,
torches, hand -lamps, etc. List will be sent upon application.
Herbert Terry & Sons, Novelty Works, Redditch . - An
interesting list has been forwarded to us from this firm , fully
illustrating many and varied patterns and designs of springs,
wirework, clips, and presswork, for all purposes. Every illustration
has a reference number, and prices will be sent upon application .
The Edison & Swan United Electric Light Co. , Ltd.,
Queen Street, Cheapside, London, E.C. - We have received a sup
plementary leaflet scribing the “ Ediswan " " Push button
switch -holder for electric lamps. The list illustrating this acces .
sory also gives prices and particulars, and will be sent to readers
upon application .
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The Editor's Page.
NE of our friends who is a hospital secretary ,
ONE
and is , therefore, of a mendicant mind ,
wonders whether a gifted and gracious
volunteer worker would make for his institution
what he proposes to call “ A Grateful Money Box , " '
to be affixed to the front railing of his hospital , and
to express mechanically its
Thanks ” for any coin
confided to it ? Our friend has , we understand ,
made a sketch of this emotional contrivance , and
even a working model, but he lacks , he says,
time , tools , temper ," to carry his idea into prac
tical effect. If any of our readers will kindly help
him , perhaps they will send us a line marked
The hospital hoping for this help is a
Box . "
well -known London institution, and we commend
this humble request to the kind consideration of
our readers .
We repeat on the previous page the particulars
of our
Election ". Competition . We hope that
every reader will make a point of sending in a post
card in this competition ,' whether the prizes are
any attraction to him or not . The information to
be gleaned from the replies will only be of real value
to us if it is fully representative of our readers as a
whole , and we therefore trust that everyone who
takes more than a passing interest in our pages
will respond .
*
We have just issued a little booklet entitled ,
“ ELECTRIC POWER : WHAT IT IS AND WHAT IT
CAN DO .” This is a popular explanation of the uses
to which electricity can be put in the factory , the
warehouse , the office, and the home , and should be
of especial interest at the present moment when so
many new schemes for the supply of current are in
the air
The price of the book is 3d . , or post free
4d .
Answers to Correspondents.
T. 2. (Hertford ).—You will find a chapter in J.
Horner's recent book ,
Engineers' Turning,'
which embodies the results of the experiments
on lathe cutting tools to which you refer.
The
price of the book is gs. , or post free from this
office, gs. 5d . We think it would be rather be
yond the scope of the average reader of our
Journal to treat this subject in detail in our
pages .
G. V. ( Tonbridge ).- If you send us a letter, ad
dressed to our contributor, we will forward it .
The Electric Journal is published at 17 , Bouverie
Street, London, E.C. , price 6d .
H. J. B. ( Northampton ).—Thanks for your sug
gestions. We have already decided to carry
some of them out , as you will see by our January
4th issue. The others are having our attention .
Thanks on all counts .

January 18 , 1906 .

C. G. ( Uttoxeter ) .-Wę regret we cannot follow
your sketch . See our handbook on Gas' and
Oil Engines,” by W. C. Runciman , 7d . post free .
See chapter on Ignition Devices.
V. F. F. ( Western Australia ).—Your letter has
been sent to our contributor.
C. E. B. ( Worcester ) .—The type is already on the
market, but not to 1 -in , scale. You will find an
outline drawing in the back issues of the Engi
neer . For other replies, see ' The Model Loco
motive," by Greenly , price 6s, net. ; 6s. 4d . post
free from this office,
" XERES ” (Stafford ).- We do not think the qualifica
tions you mention would enable you to get any
position on the technical staff of a works, except,
possibly , in the stores. You might get on the com
mercial staff, and by improving your technical
knowledge by private study, possibly get transferred
to the technical staff , but this is unusual .
Notices .
The Editor invites correspondence and original contributions on
all amateur mechanical and electrical subjects. Matter intended
for publication should be clearıy written on one side of the paper
only, and should invariably bear the sender's nanie 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 forreturn in the eventof
rejection . Readersdesiring tosee the Editor personally can only d
so by making an appointment in advance.
This journal will b : sent posi free to any address for 138. per
annum , payable in advance . Remittances should
by Posta
Order
Advertisement rates may be had on application to the Advertise
ment Manager .
HOW TO ADDRESS LETTERS
Al correspondence relating to the literary portion of the paper ,
and all new apparatus andprice 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 boo s to be addressed to Percival Mirshall & 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 "hould be addressed.
Contents .
[ The asterisk ( * ) denotes that the subject is illustrated l
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Model Locomotive .

By W. H. COMBS (Wakefield , R.I. ) .

Fig . 1. -SIDE VIEW OF AMERICAN MODEL LOCOMOTIVE .

URING the years in which I have subscribed
to THE MODEL ENGINEER I have followed
with interest the many excellent models of
British locomotives that have been illustrated and
described . There are few amateur model-makers
in America , and one is envious of the facilities
which our British brethren possess in the way of
castings, small parts, bolts, nuts , etc. Through the
good offices of Messrs. Spon & Chamberlain , I was
able to procure some small bolts, nuts , and washers
made by the Liverpool Castings and Tool Supply
Co.; and I must express my admiration of the
excellence of the work and the beauty of the pro
portion of these diminutive articles .
In a spirit of emulation , I started last July the
construction of a model American locomotive. My
idea was to slavishly reproduce on a small scale a
D

model of an American locomotive that should pre
serve the proportions and possess the dignity of its
prototype, whilst reproducing, so far as possible ,
each detail. The engine which I chose is a most
complicated one , and is known as the “ Central
Atlantic
type , being used by the N.Y. Central
Railroad to haul their heaviest and fastest passen
ger expresses. A very excellent illustration and
description of this type of engine is to be found on
page 329 of Mr. Lake's excellent work “ The
World's Locomotives."
In many ways American locomotive construction
differs radically from the practice pursued else
where . The frames are built up of bars of square
section , keyed , bolted , forged, or strapped together.
The spring suspension is also different, as in
American locomotives there are usually but two

74

The Model Engineer and Electrician .

actual points of suspension , viz ., forward of the
leading drivers and aft, in this instance, of the
trailing wheels . The intermediate points are con
nected by means of hangers and equalising levers
whose fulcrums are on the frames . This results in
great flexibility and a very equal maintenance of
weight distribution under varying conditions.
To return to my model , it will be noted that it is
of the 4-4-2 type , and that the trailing wheels
are inside the frames, which is a closer approach to
British construction than the usual practice here,
as the trailers are usually outside of the frames.
As the smallest webbed drivers which I could pro
cure were of 3 -in . diameter , my formula of propor
tion was bised upon the ratio of 3 to 79 ins . , which
is the diameter of the drivers of the original. This

January 25, 1906.

characteristic features of all American locomotives .
The lobster -like claw projecting through the pilot
is an “ M.C.B." or knuckle joint coupler ; and the
two staffs on the breast-beam carry signal flags
to indicate the status of the train to the signalmen .
All the springs are laminated , and contain from
ten to fourteen leaves . In some instances separators
are used to increase flexibility and preserve propor
tion . I had some doubt at first as to the wisdom of
using the laminated springs, instead of dummies,
but my judgment proved correct, as the springs
perform their functions , and have a very realistic
action when the model is in motion . The forward
truck is of the usual bolster type, with two laminated
springs and the usual side-play. The driver springs,
four in number, are over the frames, and the trailer

14
Fig . 2.-MR. W. H. Combs' MODEL LOCOMOTIVE DURING CONSTRUCTION .

resulted in a scale of about : 333 and a track gauge
of 2.10 ins. The result of this ratio was very
happy, as the small model possesses all the im
pressive dignity and lofty rakish appearance of its
prototype.
The wheels are bronze ; the frames and recipro
cating parts brass ; the axles, piston-rods , valve
stems, etc. , of Stubbs silver steel ; boiler, firebox,
smokebox, of mild sheet steel ; and all the bearings
are of gun -metal.
In finishing the engine, I followed the American
custom of blackening nearly all the parts. The
boiler is lagged with a fine quality of Russia sheet
iron, and , with the exception of the bell , whistle,
guide-rods, and injectors and pipes, the entire
engine is blackened very successfully by a process
which appeared in THE MODEL ENGINEER some
time ago .
The large whistle and headlight, the bell, and
the pilot - commonly called
cow - catcher " -are

springs are outside, as shown . An equalising lever
connects the rear ends of the rear driver springs
with the trailer springs.
The cylinders have trunk pistons and direct
acting piston valves. The Stephenson link motion
is used , and the four eccentrics are hung on the rear
driver axle , the transmission rod being arched to
clear the forward axle . The side and connecting
rods, and also the guides are webbed.
The brake cylinder is fastened to the yoke for
ward of the forward drivers, and all the brake rods
are connected by toggle- joints to ensure equal dis
tribution of tension. Brakes are fitted to all the
wheels, but at the time the photographs were taken
the forward truck brakes were not applied .
The dimensions of the model are as follows :
Drivers , 3 ins . ; trailers, li ins . ; truck , if ins. ;
length , 19} ins . ; height, 7 ins . ; track gauge, 2:10
ins.
As of possible interest, I append a description of
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the original engine, taken from Railway and Loco
motive Engineering : - The total weight is 176,000
lbs. , of which 95,000 lbs. is on the drivers, 42,600
on engine truck, and 38,400 on trailers. With the
traction increaser thrown in, 10,000 lbs. are trans
ferred to drivers, rearranging the weights about as
follows : Drivers , 105,000 lbs. ; truck , 37,000 lbs. ;
and trailer, 34,000 lbs. The valves are of the piston
variety, 12 ins. diameter, 6 ins. travel, i in. lap,
and | in . clearance, set line and line in full gear.
Wheelbase : Engine , 27 ft. 3 ins . ; drivers , 7 ft .
Heating surface : Firebox , 180 sq. ft. ; tubes,

Some
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Useful Workshop
Devices ,

By V. W. DELVES- BROUGHTON.
AVING been in charge for many years of im
portant works in the wilds ui a country
HΗ
where industrial progress has only recently
commenced to make any headway, a short descrip
tion of some of the expedients to which I was put
in keeping my surveying instruments in order, and

Figs. 3 & 4. -ELEVATION AND PLAN, SHOWING GENERAL ARRANGEMENT OF FRAMING
AND DRIVING MECHANISM .
3,298 sq. ft. ; water tubes, 27 sq. ft. ; total, 3,505 sq.
ft. Grate surface, 50 sq. ft.; drivers, 79 ins. ;
truck , 36 ins . ; trailers, 50 ins."
HEAVIER RAILS ON L.N.W. -The gradual speed
ing up of traffic on its main lines has led the L.
and N.W. Company to decide on the replacement
of its present rails, which weigh 90 lbs. to the yard,
with heavier ones wei hing 95 lbs. The task will
be a big one , as some 400 miles of line , all double
and in many parts quadruple, will be relaid, and
from 120,000 to 150,005 tons of material required.
The winter number of the Yachtsman should be
of special value to those interested in the sport.
The literary matter has been especially written by
well-known sporting writers. The portfolio of
designs of yachts by Alfred Milne, Arthur Payne,
Linton Hope , and Umfreville Laws, is one of the
most complete and valuable ever issued , each de
signer being world - famous and contributing a
valuable design to the collection . The price is is .

for passing the time in the winter months in my
workshop, may be of interest to many readers .
I may state at the commencement that the work
I was engaged upon was entirely civil engineering,
with only so much mechanical work as was necessary
to keep in order the machinery used on the works —
i.e. , dredgers, locomotives, excavators, wagons, etc.
The company's workshop contained a 10 -in. lathe
(with self-acting sliding and surfacing motions,
but not screw -cutting ), a drilling machine, saw
bench , a small portable engine, and a forge. The
nearest engineering factory was about fifty miles
away, with no railway communication, and only
very bad roads. The workshop staff consisted of a
smith -turner- fitter -sawyer (one man ) and his as
sistant, both good men if you were not particular
to an inch or two ! My private workshop con
tained a good 31 -in . screw -cutting lathe and a
good supply of pattern -makers' and metal-working
hand tools ,
One of the first difficulties that I came across
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was the impossibility of obtaining castings within
a reasonable time , and that when obtained they
were generally found to be faulty. Either the
boxes did not fit, so that the two halves of the
casting were not opposite one another , or the

Chimney

Sheet iron
cover

Lining

Fig . 1.-SECTION THROUGH SMALL FURNACE .
metal was bad and full of blow - holes. So, after duly
considering the question , I decided to do my own
casting , and in this way I made my furnace.
I looked round the scrap heap and found a
section of sheet-iron tube about 2 ft . 6 ins. long and
i ft . 6 ins. in diameter. Inside this I riveted a
ring about 4 ins. from the bottom to carry
the fire bars, which consisted of 1 in . square
iron bars held in place by the lining . Half
round holes were cut round the bottom to
allow the air to enter, and a 4-in . hole for the
chimney at 2 ins. from the top . ( See Fig . 1. ) A
sheet-iron cover to close the top completed the
iron work . The next consideration was the
lining-an easy question in England - but I was
in a hurry, and did not know even if such a material
as fireclay was to be obtained in our capital, much
less who stocked it , if it did exist. I therefore
decided to use magnesite ," of which there were
several outcrops in the neighbourhood . This I
calcined in the kitchen fire, and reduced to a toler
ably fine powder, which , mixed with a little clay ,
made an excellent lining. I afterwards found that
on a pinch the same mixture made fairly good
melting pots.
With this furnace, using charcoal, I could melt
up to 20 lbs of gun -metal easily with about
20 ft. of 4-in. stove pipe for a chimney. Again , I
found some sand in the neighbourhood which
For small
answered excellently for moulding.
castings I found nothing better than cuttle
bone , two pieces of which should be rubbed down
Hat, and the pattern pressed between them, using
a penknife to excavate any deep depressions,
and the necessary " gates .” Both with moulding
sand and cuttle bone I found the best dressing
consisted of a good smoking with rosin or very
resinous pine. Of course , wooden boxes were used ;
but let me warn intending beginners against
thinking that anything will do for a moulding box .
A moulding box must be well made , and strong
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enough to prevent it twisting ; and the guide
pins must fit accurately and be strongly attached
to the frame .
Moulding will be found very interesting work ,
and will teach the amateur to appreciate gcod clean
patterns . Do not at first try to crowd too many
patterns into one box ; use several boxes with
only one or two patterns in each , and if the pattern
draws badly, start afresh and have another try. Do
not try mending a badly broken mould ; life is too
short. Small cores can be filed out of bath brick .
Plain round cores can be made in a brass tube,
or sheet- tin bent round and tied with wire .
Small complicated cores can be cut out of cuttle
bone ( for brass , etc. ) , but will not stand iron or a
great Aush of molten brass. Lead . pewter, and type
metal can be cast in wooden , metal , or plaster
moulds. Even paper can be used , and will be
found extremely handy for some purposes , the
damp paper being knocked into the pattern with
a brush, as in the case of stereotyping. It will
sive time and trouble, however, to fill the back of
the mould with plaster, instead of adding sufficient
paper to resist the weight of the metal. The paper
should receive a coat of paste to ensure the adhesion
of the plaster.
Whatever metal is to be cast , be sure that the
mould and cores are dry through , not only surface
dry, before casting , otherwise the work will be a
failure. In casting large pieces care must be taken to
loosen the boxes as soon as the metal is set, or the
contraction may cause the fracture of the metal.
The cores, if large , should be carefully pricked
through lengthwise to give a vent to the air, and
should be thoroughly baked , but should be cold
before being put into the mould , and the mo .ld left
open till just before casting.
Tongs can be constructed to spring together
and clamp the pot for small weights, and are much

Fixed shackle

Loose shockle
Fig . 2. -CRUCIBLE TONGS.

simpler to make on these lines than with the regular
The means of clamp
tong joint.
( See Fig. 2. )
ing small boxes together will enable the beginner
to exercise his ingenuity and bring in scrap.
It
is a good plan to have one end , at any rate ,
of small boxes made out of sheet -iron , so that it
will not burn , as small boxes will be used over and
over again. Armenian silversmiths use earthenware
moulding boxes, which they make for themselves,
and bake in their melting furnace. Nearly all
alloys of the bronze nature should have a small
piece of zinc stirred in just before pouring , as it
renders the metal extremely fluid and cap
able of taking fine impressions .
Type -metal
is a most useful material in every amateur
shop ; temporary chucks , steady rests for the
lathe, and even duplicate change wheels can be
made of it , and for a beginner it is an ex
tremely easy metal to manipulate. I have even
succeeded in keeping an engine at work pending
final repairs with the lower half of the eccentric
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strap cast in this metal. The eccentric was embedded
in the mould box and the strap cast in the groove of
the sheave ; the resulting casting being sufficiently
clean to require no more than a slight scraping
before use .
( To be continued .)

The

Latest

in

Engineering ..

Large Gas Engine Installation . — It is re
ported that the Francisco Light and Power Dis
tribution Co. is about to instal in San Francisco
a gas engine of 4,000 b.h.-p. Eventually there will
be four engines of this size , three direct- coupled to
alternators working at 25 cycles per second , and
one to a 60 -cycle alternator .
Harnessing the Lower Niagara Falls –A
scheme is under consideration for the harnessing
of the lower rapids below Niagara Falls for the
production of electrical energy. It is estimated
that the discharge amounts to 222,000 cubic ft . per
second, and that the available head is 80 ft . , and
assuming it is possible to convert into electrical
energy 60 per cent . of the kinetic energy, it is
estimated that a total of 1,200,000 h.-p. could be
obtained , which is double what is now in operation
or under construction in all six of the plants cen
treing around the Falls proper.
A Large Chain . —The firm of Brown , Lenox
and Co., of Pontypridd , is at present engaged in
constructing the largest chain cable ever made for
the use of a ship. The cable, which is for one of
the giant Cunard turbine liners, has links 224 ins . in
length, made of iron 3 ins . diam. at the smallest
part. Each link weighs 160 lbs. Swan , Hunter and
Wigham Richardson , the builders of the liner,
recently gave notice that they required three of the
links tested to destruction . The links were sent to
Lloyd's proving-house at Netherton , but the full
power of the testing machine, applying a tension
of over 370 tons, failed to break the links . The
strain applied was about 90 per cent. above the
Admiralty proof strain .
Minute Electrical Measurement – The un
aided eye cannot perceive much less than 1-10th
millimetre ( 1-250th inch) . The microscope reveals
a smallness of 1-5,000th millimetre ; the measuring
machine for engineering gauges , 1-8,000th ; inter
ference bands of light, ic . 100,000th ; and the
optical lever, 1-400,000th millimetre . The electric
micrometer of Dr. P. E. Shaw, devised in 1900 , but
lately improved , goes even further. The apparatus
consists of a series of six levers controlling an
electric contact, with a micrometer screw to deter
mine the movement , and in the smallest measure
ments yet made -- showing the vibration of a
telephone diaphragm by the faintest sound
a movement of 1-2,000,000th millimetre was
detected .
Carriage Lighting Test on the G.W.R - A
valuable test of the Leitner -Lucas system, invented
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by Mr. Leitner, for electric lighting of railway
carriages, has just been successfully accomplished
on the Great Western Railway. The inventor
offered to demonstrate the practical value of the
invention , and proposed a test which electrical
engineers declared to be impossible of accomplish
ment .
The dynamos were sealed up entirely, that
The
is , oil wells, brush , and reversing gear .
automatic cut- outs were similarly placed under
seal , as well as the storage battery, the sealing
being done by the railway company in such a way
that no replacements or repairs could be made , no
oil added to the oil wells or any part of the ma
chinery , and no water or acid added to the batteries .
Mr. Leitner's claim was that he would , under those
conditions, light the carriages designated during
the time they would cover a distance exceeding the
circumference of the earth at the equator, and
during the most exacting period of the year, from
October to the end of December. Any failure of
light , however temporary, would have to be re
corded , and the slightest repair, replacement, or
addition of oil , etc. , would necessitate the breaking
of the seals, which would either determine the test
or , in any case, be recorded .
On Monday night , January 1st , the dis
tance had been exceeded , the two coaches
used for the test, on arriving at Paddington
from Cornwall, having covered 25,200 miles.
The lights had not failed on any occasion , the
illuminant being as bright on the last journey as
on the first . During the twelve weeks in which
the test has been operating the train has moved at
varying speeds in either direction , reversing several
hundreds of times ; it has kept the battery of
accumulators automatically charged, discontinuing
when sufficiently charged . Ths lights have been
kept supplied with an electric current at a prac
tically constant voltage, running or standing. In
fact , it has been described as an automatic electric
light station on a small scale, with an automatic
instead of a human switchboard attendant . When
the seals were taken off, it was found that though
the dynamo had not had a drop of oil , nor the
accumulators a drop of water or acid , they were
in first-rate condition, and could have gone on for
another month or more still under seal, and supplied
a good and sufficient light.

WE regret to announce the death , at the early
age of thirty -six, of Mr. Henry John Young, junr. ,
eldest son of Mr. H. Young, of Messrs. H. Young
and Co., Nine Elms, with whom he served his
apprenticeship, and on whose staff he has been
occupied in the design and execution of construc
tional engineering work . In this , some of the most
important buildings in London were included . At
the time of his death he was engaged as Consulting
Engineer for the new Piccadilly Hotel buildings,
now in progress, and a distinguished professional
career seemed to lie before him . Being a Past
Chairman of the Junior Institution of Engineers, a
number of members were present at the funeral ,
bearing testimony to the esteem in which he was
held . To perpetuate his memory a fund has been
opened with the object of placing a bronze medallion
portrait in the reading room of the Institution.
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How

It Works .

By. A. W. M.

excessive speed , or will take too heavy a current
if the speed is kept low, by reason of a heavy load
on the spindle. If the voltage is too low, the arma
ture will not attain its proper speed , and the machine
will not give its full output of power. The turning
effort of the armature is produced by the current
which flows through its coils — the greater the
current, the greater the turning effort, or pull,
which it will exert. The speed at which the arma
ture will rotate is in proportion to the voltage which

三

III . -AN ELECTRIC MOTOR.
( Continued from page 57. )
HE action of a drum armature is precisely the
T ! same as Fig. 18. The result of the current
flowing through the arrangement of wind
ings is to produce magnetic poles at points
where the current enters and leaves the
windings. The explanation of the working of
a ring armature applies also to a drum arma
ture. When the field -magnet has more than
two poles, the armature winding produces a corre
sponding number of poles : in the same manner that
the two semi-circular magnets in diagram Fig. 19
produced one N and one S pole , so could any num
ber of poles be produced in a closed ring. Fig . 20
shows four electro -magnets which , if placed with
their magnetic poles in contact, would form a com
plete ring having four magnetic poles.
Fig. 21
is a diagram of a four -pole fixed magnet and
four-pole ring armature, the action being similar
to Fig. 18 , except that there are four magnetic
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FIG. 20.

N
N
Fig . 19 .
poles in the ring, instead of two , to suit the four
fixed magnet poles.
A drum armature would act
in the same way . There are various systems of
winding both ring and drum armatures ; but the
object is the same in all - they produce a magnetic
pole in the core between each pair of poles in the
field -magnet. The number of brushes need not be
the same as the number of field -magnet poles, but
this does not affect the action of the armature coils.
For instance , in Fig. 21 only one positive brush
and one negative brush could be used if each
commutator section was connected by a wire to the
secti in diametrically opposite, because each brush
would then be connected to two opposite sections at
any given instant , and the four poles would be pro
Juced in the armature winding as with four brushes.
The number of turns of wire in the armature
coils of an electric motor is arranged to suit the
voltage applied to the brushes . The higher the
voltage, the greater will be the number of turns of
wire in the coils. An electric motor is always
wound to suit the voltage which will be applied to
its brushes, therefore any given motor must be
supplied with current at a voltage which is not too
high or too low for its particular winding. If the
voltage is too high the armature will rotate at an

is applied to the brushes — the higher the voltage ,
the higher will be the speed ; the lower the voltage,
the lower will be the speed . For a given flow of
current , therefore , the motor will do more work
the higher the speed at which its armature rotates .
There is, however , a limit of speed above which
it is not desirable that any given armature should
rotate .
If the armature is held fast, and current is
switched on to the brushes , the amount of current
in amp res which will flow through the coils will
be regulated ( this only refers to continuous current
motors ) by the resistance in ohms which the wire

N

S

N

S

Fig . 21 .
offers to the passage of the current ; the moment,
however, that the armature is allowed to rotate, an
electro- motive force is generated in its coils by their
movement in the lines of magnetism produced by
the poles of the field -magnet . The machine really

January 25 , 1906.

The Model Engineer and Electrician.

acts as a dynamo, producing a voltage which
opposes the flow of current into the armature. As
the speed rises, so will this voltage rise and gradu
ally decrease the current until it reaches such a
speed that the pull of the armature is just sufficient
to balance the friction of the bearings, brushes,
etc. , and the resistance to rotation offered by the
load applied to the pulley. This voltage generated
by the armature is called the back voltage, or back
electro -motive force, or sometimes the counter
electro -motive force, because it is in opposition to the
voltage supplied to the brushes . It can never
equal the voltage supplied to the brushes unless the
armature receives some external impulse, because
sufficient current must be flowing through the arma
ture coils to produce a pull strong enough to over
come the friction of the bearings, brushes, etc. ,
plus any load upon the pulley ; there will thus al
ways be a difference between the two voltages the voltage supplied to the brushes being in excess
of the bac's voltage generated in the armature by
an amount sufficient to send the current through
the coils against the resistance of the wire. There
is one particular speed at which this difference will
be of the correct value to send the maximum

X

H
o
o
t
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o

Fixed magnet

B
N
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Y
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O
F
F

NOFFELSA
Hilut
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F
FIG . 22 .
current permissible for continuous working through
the armature coils. If the load upon the pulley is
increased, the speed of the armature will be re
duced ; the difference between the back voltage and
supply voltage will be increased , and more current
will flow through the coils. If the maximum cur
rent has already been attained , the increase will
mean that the motor is being overloaded , and the
cols may become too hot, with, perhaps , sparking
at the brushes. Many motors, however, will stand
overloading for short periods of, say, one hour or
less at a time. Conversely, if the load upon the
pulley is reduced, the speed will increase, the back
voltage will rise, and there will thus be less differ
ence between it and the supply voltage ; the
volts available to send current through the re
sistance of the armature coils will be diminished ,
and less current will flow . The amount of current
which the motor takes thus depends upon this
difference between the back voltage generated in
the armature coils and the voltage applied to the
brushes.
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In the diagrams given so far, the fixed or field
magnet has been indicated , for the sake of sim
plicity, as being a steel permanent magnet. This
kind of magnet is, however, not much used , the
general practice being to adopt an electro -magnet
for the fixed , as well as for the rotating magnet.
N

S

FIG . 23 .
Fig. 22 shows a similar motor to that of Fig. 13 , but
with the fixed permanent magnet replaced by an
electro-magnet. The action ofthe motor is exactly
the same as before. In Fig. 22
the same current which flows
Fixed magne
through the coils of the rotating
electro -magnet also flows through
Shunt
the coils of the fixed magnet,
and causes its poles to become
N
magnetised ; such an arrange
ment is called a series winding.
The current which flows through
the coils of the fixed magnet is
called the exciting current ; it is
YU
not necessarily the same cur
rent as that which flows through
the coils of the rotating magnet,
Co
but may be taken from some
ac
e
separate source of supply ; the
magnet is then said to be separ
ately excited , or the current
may be a separate current
taken from the same battery ;
the magnet is then shunt ex
cited . Diagrams X and Y ( Fig .
22 ) show these arrangements.
In the shunt arrangement the
current flowing from the positive pole of the battery
splits into two portions — one flows through the coils
of the fixed magnet , and thence to the negative pole

N

N

S

S

23
FIG. 24.
of the battery ; the other flows to the positive brush ,
and after passing through the coils of the rotating
magnet, returns by way of the negative brush to
the battery. Any of these methods can be used to
excite an electro -magnet to take the place of
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the fixed permanent steel magnet shown in the
other diagrams, the action of the motors will not be
altered . The series method is generally adopted
for motors having only two sections in the com
mutator, because it diminishes the idle current
which flows when the brushes each touch both
sections . It will be seen by reference to Fig. 22
that current flowing from the battery must

N
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merely adopted for convenience of construction .
The shaded parts shown in Fig . 24 are metal which
could be removed, without detriment, to the
efficiency of the magnets. Another pattern of
motor, which is similar to the Manchester machine
in the principle of the field -magnet, is shown in
Fig. 25. This magnet is also really two horseshoe
magnets with their like poles placed together , to
form one large N and one large s pole. The
shown in Fig. 26.
separated magnets are
A two -pole ironclad pattern of motor is shown
in Fig. 27 ; this is also really a pair of horse
shoe magnets with their like poles placed together,
but the coils are wound upon the poles themselves.
As explained with reference to Fig. 4, it does not
matter to any serious extent where the coil is situated
A

S

FIG . 25 .

N

S

N

S

Fig . 26 .
the novice, are difficult to recognise as such, but
they are really horseshoe pattern magnets in com
bination. The ordinary Manchester pattern motor
is shown in Fig. 23 ; the field -magnet of this machine
really consists of two horseshoe magnets placed
with their N and S poles together to form one large
N and one large S pole (see Fig. 24) , which shows the
field -magnet split into its constituent magnets,
which are each approximately of horseshoe shape.
Placing these magnets with their like poles together
will not be detrimental , as they repel one another,
and , therefore, the magnetism of one will not be
absorbed by the other. The method of combining
each pair of poles into one piece, as Fig. 23 , is

A

always pass through the coils of the fixed magnet
when the series method is adopted . When the
brushes each rest upon both sections of the com
mutator, the resistance of the rotating magnet
coils is, for an instant, removed , and the battery will
try to send an increased amount of current accord
ingly. It is, however, prevented from doing this,
owing to what is called the self-induction of the
fixed magnet-a property of electro -magnets which
compels any change in the current flowing in their
coils to take placeslowly. The brushes touch both
sections of the commutator for so short an amount
of time that this rise of current cannot take place
to any great extent.
The electro-magnets employed as field -magnets
for electric motors often assume shapes which, to

IS

N

FIG , 27 .
on the core of an electro -magnet. In the particular
design ( Fig. 27 ) the coils are placed upon the poles ;
if they had been wound upon the cores at A and B ,
the machine would practically become a Man
chester pattern .
( To be continued .)

The Fifth “ Gauge " Competition .

Tº further
in all its
branches encourage
, we offer tomodel-making
send an improved
slid
ing caliper gauge, with screw adjustment, to every
reader whosends 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, book, or other article
to the value of 6s. 6d. will be sent in place of the
caliper 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
caliper 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 address of the sender on the back .
The photographs and 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. The competition will
close on March 31st .
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Traction Notes on Road
and Rail .

By Chas . S. LAKE .
SIMPLE v . COMPOUND ENGINES .
Mr. F. Strickland , an engineer of experience,
writing in Motor Traction , urges the superiority of
simple engines over those with compound cylinders
for road vehicles, and extends his argument to the
field of locomotive engineering, where, however,
he is by no means so convincing as when treating of
the subject in connection with motor vehicles on
roads. He says : “ One of the questions to settle
in the design of steam lorries and tractors is that
of using simple or compound engines .
“ It has hastily been taken for granted by some
people that the simple engine is quite out of date ,
and that the compound is necessarily much superior .
This I very much doubt , and I fancy that in some
cases the hesitation in regard to the adoption of
the compound engine arises rather from a dislike
of using anything new than from a study of the con
ditions that require to be met . That a compound
engine is more economical than a simple one, pro
vided that it is run at its best speed and power, is, of
course , well known . So a triple engine is more
economical than a compound . In order , however,
that either should develop its best results, it must be
run at the power and speed for which it is designed ,
and must be kept steadily at that . The great
defect in the compound engine is that its economy
falls off so very rapidly when it is run at a varying
speed or power. Now, road work is essentially
varying work, and the variation is immense . The
engine must have power to start its load and to
take it up the steepest hill it comes to . On the
other hand, 90 per cent . of its work is done on the
level , or nearly so , and the engine is very much
throttled down . It seems, therefore, that for the
greater part of its running time the compound
engine would be less economical than the simple .
In any case it is quite clear that the difference would
be very small . If we fitted the compound engine
with a change speed gear of several speeds, it would,
no doubt , be different, but such a gear would be
pretty certain to cost far more to keep in order
than the saving of coal would pay for. In any case,
it must always be remembered that the coal is a
very small proportion of the cost of running ."
Coming to the question of railway engines, Mr.
Strickland remarks that “ in locomotive work the
compounds have not been a success except in special
circumstances, where the work is very regular. [ It is
anything but that on the Northern Railway of
France .] For short runs and high-speed work they
are also being given up by the States. [The fastest
short -distance work in America—viz . , that between
Camden and Atlantic City—is done by compound
locomotives on the Philadelphia and Reading R.R.]
The French compound engines tried on the G.W.R.
needed considerably larger boilers than the English
simples to do the same work . [ The boilers of the
engines are in accordance with normal French
practice for this class of engine , and matters in
France have been developed beyond the stage
reached in this country in locomotive boiler con
struction. In fact, ” says Mr. Strickland , “ wherever
compound engines work better than simples it is
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because they are supplied with larger boilers than
the simples with which they are compared .”
[ No fair opportunity has yet arisen for comparison
on a useful basis. ] Returning to the subject of
road traction , Mr. Strickland says : “ What seems
to be desirable for lorry and tractor work is not so
much the saving of a few shillings ' worth of coal, as
making a machine which is cheap in first cost and
will go on doing hard work day after day with small
repairs and small depreciation ."
A “ Yerkes ” Echo .
A recent issue of the Automobile Journal con
tained the congratulations to Londoners of a visitor
from Chicago on their freedom from the tyranny of
the tramcar. The said visitor is of opinion that had
the late Mr. Yerkes been at the beginning of his
career instead of at the end he would not have
wasted his time in remodelling underground rail
ways, but would have devoted himself to devel )ping
the motor omnibus system. A large section of
those who make daily use of the District Railway
seem to hold the view that it would have been better
had Mr. Yerkes in any case have left the solution
of the underground railways' difficulty in the hands
of those whose acquaintance with it had been of
longer duration than his own .
RAIL MOTORS ON THE L.B. & S.C.R.
On January 1st the L.B. & S.C.R. Company
commenced a rail motor service between Brighton
and Kemp Town , which had hitherto been worked
by short steam trains . The motor cars used are
petrol-driven .
ELECTRIC LOCOMOTIVES (METROPOLITAN RAILWAY ).
Electric locomotives of the type illustrated on page
89 of THE MODEL ENGINEER for July 27th last are
now regularly working on the Metropolitan local ser
vices between Baker Street and Harrow . The desti
nation boards displayed in front of the locomotives
are exceedingly striking in appearance, having large
block letters about 12 ins . deep . At night time the
lettering is made to show up very distinctly even
from a distance by means of powerful electric lights
at the back , the result being very effective , and
easily distinguished from the other lights surround
ing it .
The compartment train adapted for self-pro
pulsion, as previously mentioned in THE MODEL
ENGINEER , is also working regularly between
Baker Street and Uxbridge, and vice versa .
Apparently the railway company is very proud
of this train . At any rate , it is said that the General
Manager travels by it every day , and, surrounded
by a group of other officials, is a daily witness of its
departure from Baker Street at 9.30 a.m., or there
abouts.
ELECTRIC LOCOMOTIVES ( PARIS AND ORLEANS
RAILWAY ) .
The Paris -Orleans Railway, having doubled
their line from Paris to Bretagny, a distance of
twenty miles , with four tracks -- two for fast and
two for slow traffic - are now working local trains
between Paris and Jurvisy by means of electricity .
They have recently increased the number of their
electric locomotives, and have , in addition , five

The Model Engineer and Electrician .

electric motor coaches .
The locomotives ? Sare
designed Ito comprise a luggage van as part of the
body. They are carried up on two four- wheeled
bogies, and are driven by four 270 h.-p. motors, each
driving an axle through gearing, and capable of
hauling a 200 -ton train at 43.5 m. p.h. They have
the following dimensions :
Ft . ins .
33
6
Length ofunderframe ..
4
37
Total length outside buffers
8 10
Inside width
2
IO
Outside width
8
I2
Height above rail
7 IO
Wheel-base of bogies
6
18
Distance between bogie centres
I
4
Diameter of wheels
54 tons .
Total weight
19.900 lbs .
Drawbar pull at starting
13.300 lbs .
Drawbar pull when running
Series parallel control of the motors has been
adopted, and the locomotives are fitted with a
sliding contact for collecting current from the
overhead conductor,

A Small

Engine and

Dynamo .

By R. A. PEAKE .
EREWITH is illustrated the small engine and
years ago , and following are a few leading
particulars which may be of interest :-Bore of
cylinder , 1 } ins . ; stroke of piston , 24 ins . ; bore
of steam chest, 13-16th- in .; travel of valve, 5-16ths
in . ; cut- off full travel, } in .; diameter of flywheel,
10 ins . ; width of flywheel, i in . ; diameter of steam
pipe, f- in . gas ; diameter of exhaust pipe, t - in .
gas.
The cylinder is fitted with piston valve and
Stephenson's link -motion reversing gear, and is , as
will be seen , of the overhanging type, being secured
to the bored guides (which is a turned brass casting )
with ten 3-16th -in. steel studs, and the bored
guides in turn being bolted to the bedplate with
four t-in . studs. The cylinder is fitted with a
3-16th -in . drain cock arrangement, the two cocks
being coupled together to open or shut simul
taneously.
The steam chest was bored larger for the reception
of a liner, as in usual practice, and is also fitted with
drain cock , which is worked independently . The
cylinder and steam chest is lagged with mahogany
strips secured with three brass bands . The crank
shaft is mild steel, and has a web crank turned
from the solid , as is also the connecting -rod and
the two eccentric sheaves, which are combined ,
and were turned from the solid , the sheaves having a
shoulder turned on and reduced at either side , the
straps being bored to correspond. Split brasses
are employed to all wearing parts and lubricators
added .
There is also a regulator valve attached , and a
quick stop valve, together with a double - cock
cylinder lubricator on the steam chest.
The dynamo is 25 C.-P. , and is generated to give
15 volts 5 amps. at 2,000 r.p.m., and is shunt
wound . The whole is bolted down to a mahogany
slab, polished, 2 ft . 6 ins. long by i ft . wide.
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of
a
Fittings
Liner .
Atlantic

Model

EADERS will remember the excellent models
made by Mr. Nicole, descriptions and photo
graphs of which we published in The MODEL
ENGINEER for July 27th last. Supplementing what
was therein said about the model Atlantic
liner, Mr. Nicole has provided us with copies of
his dimension working drawings and some fur
ther notes on the construction of this excellent
model. The details of model steamers should always
be made to scale to give a proportionate result ,
and as many readers no doubt find it very

R

5,5
FIG . I.

metre ; so 6.8 means 6 centimetres and 8 milli
metres .
The funnels ( Fig . 7 ) are coloured buff, with black
tops ; the ventilators over machinery are buff,
with a black base. The roof of the machinery por
tion of the vessel is steel grey — the same as the
ade of iron (ex
other fittings - supposed to be
amples 1 , 15 , 16, and 27 to 30 ) ; and all the twisted
wire ropes, except the one above the railing for the
tent ( see Fig. 21 ). Other fittings are white .
The two centre skylights ( Fig. 8 ) are painted
white , and have fixed roofs . The rear one (No. 11 ),
which is painted white also , has a lifting roof to
give access to the valve (see Fig . 31 ) . All the
three skylights are covered with brass gratings.
The deck is curved , as shown in Fig . 32. This con
siderably helps to the realistic appearance of the
model, although this curvature combined with
that of the sheer tends to make the fitting of bridges,
smoke room , and other cabins very much more
difficult . The best way of dealing with this is to

Sirips
ANCHOR
CRANE .

Fig . 30.
ANCHORS.

difficult to obtain accurate drawings of the various
deck fittings employed , the accompanying sketches
may prove of immense service to them. That they
are based upon modern practice , it may be men
tioned Mr. Nicole took all his measurements
from the actual objects during a voyage on a
liner .
The hull of the liner shown on pages 85 and 87
our issue of July 27th, 1905, is painted red under
the water line (which is white) and black above,
coamings consisting of two strips of half -round
brass wire, being attached as shown in Fig. 13 .
The port holes, which number 79 on each side,
are done in the usual way, with boot eyelets. The

Stem hinged
here

FIG. 16.
심
인
Stopping lever

CHAIN WINCHES .
2 OFF.

Fig . 15
STEAM WINCH .
2 OFF.

FIG . 11 .

. 6
5.

8

REAR
SKYLIGHT.

life - belts, 18 in all, are formed by cutting in the
lathe slices of small brass tubing.
A plan of the deck is given herewith , all
fittings being marked by a key number, which, in
each case, is the figure number of the detail draw
ing (also included in the present article). The deck
houses, companion -way , luggage holes, etc. , are
made of zinc. The deck is white holly , 3-16ths in.
in thickness ; and the bridges, and smoke room are of
the same wood } in , thick. All other dimensions
are metrical, in centimetres and fractions of a centi

cut a template of proper curvature, and to make
all the parts of the different fittings conform
with it .
To preserve the proper rounding of the deck
strips of wood must be glued underneath . The rear
skylights, smoking room , and the centre piece of
the top of the saloon, also the two luggage holes,
can be removed , the deck underneath them being
cut away:
The windows of the saloon, smoking room , and
skylights are glazed with old photographic films,
glass being considered too heavy. The films are
stuck in place , in long strips inside, with thick
shellac varnish . Seccotine, as we have also found,
seems useless as an adhesive for this material.
Fig . 31 shows the interior arrangements. At
both ends of the boat there are water- tight com
partments into which water can be admitted by
opening the valve already mentioned . The rear
valve is slightly on one side, owing to the propeller
shaft running down the centre line of the vessel.
Should the boat, when it is finished , not float
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top ham
properly , owing to the weight of the
per," although , at the same time, it may draw the
requisite amount of water, Mr. Nicole says that he
finds the simplest correction to hang a sheet of
lead underneath the hull, the size of which may be
found by trial.
This temporary ballast may be
removed when not sailing the boat. He says that
he had to adopt this method with a model liner he
has just finished, which is an exact copy of the one
under consideration , but to half the size.
Of
course , if the boat does not float deep enough,
more water may be let into the compartments, or
some lead may be used as a permanent ballast
inside the hull of the boat .
As to the making of the fittings, Mr. Nicole gives
a very good account of the new metal “ magnalium .”
He finds this most useful , as it solders very easily,
and is as light , if not lighter, than aluminium . *
The anchor crane (Fig . 1 ) is made of magnalium
rod , turned to shape for the stem . The top part is
made of two strips cut from the sheet material, the
crosspiece being a wire soldered against the stem
and between the two strips . The lighthouses ( Fig . 6 )
are made of wood, the steps being of thin cardboard.
The accommodation ladders are made of zinc,
and the two platforms at the top and the bottom of
perforated zinc . The steps are made in a very
simple way . Take a piece of wood the thickness of
which equals the width of the ladder to be made ,
which in this case is 1'5 centimetres. In this piece
of wood make a series of saw-cuts the same distance
apart as the width between the steps of the ladder.
The depth of the saw -cuts may be found by drawing
on the side of the wood a dotted line A B (see
Fig . 13a ) , which shall exactly correspond with the
inclination to the horizontal angle ( A D in sketch )
of the ladder when fixed in position . The saw-cuts
should extend to this line exactly . When this is
done the wood should be cut to the line CD , which
should be drawn parallel to A B , the distance
between the two lines being regulated according to
the desired width of the steps of the ladder.
Now cut strips of metal the width of the steps,
as many of them as are required, and put them in
the saw - cuts so that they come level with the
edge of the wood . Tin the edges of the strips
projecting from the flat side of the wood. Tin as
well one face of one of the side strips of the ladder
previously prepared , and lay it so that it covers the
space AB - CD, heating it so that the solder
connects it to the steps. When this has been done,
trim down with a file the strips that project from
the other side of the wooden “ jig " just flush with
surface, and solder on the other side of the ladder
in the same way .
The ladder may be removed by very gently
pulling away from the wood . Great care should be
exercised in this operation , as if the saw-cuts are
not parallel, as they should be, difficulty may be
experienced in taking the ladder off . The steps and
the two platforms are painted a yellowish white
colour, to imitate the colour of the deck , and the
sides mahogany.
( To be continued .)
Aluminium , specific gravity, 2.67 ; magnalium ,
specific gravity , 2.4 to 2:57 . It can be obtained from
Mr. J. Arthur Williams, 92 , Hatton Garden , London ,
E.C. See issue of THE MODEL ENGINEER of June 4th,
1903, for further particulars of the latter metal.
ED.
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How Electric Cables are Made .

By A. W. M.
( Continued from page 64. )
" ONTINUING in its progress from the strand
lapping machine, an example of which
is illustrated in Fig . 7 .
This machine is
fitted with a series of headstocks, each being
furnished with three reels to carry the insu
The
lating tape which forms the dielectric.
conductor passes through the centre of the head
stocks from the end at the extreme leftof the pic
ture, and is passed round the guide pulley seen at
the extreme right of the picture, which is driven
by gearing from the same shaft used to rotate the
lapping reels. As the conductor moves through the
headstocks, the lapping reels rotate around it , and
wind the strips of insulating material which they
contain upon it , the two movements proceeding
simultaneously. By this means the core is com
pletely covered as it moves along, the thickness of
the covering being determined according to the
number of lapping heads in action . The machine
illustrated is fitted with eight heads, and the con
ductor would thus be covered with eight layers
each consisting of three strips of material - by the
time it had reached the guide pulley at the extreme
right of the picture . Obviously, it is possible to
lap a different material with each head , if desired .
If a lesser number of layers is required , so many of
the headstocks would be inoperative, the cable
merely passing through them without receiving
any lapping at that point. A vertical lapping machine
is illustrated in Fig. 8 , which takes four conductors
through it at one time, lapping a single layer of
insulation upon each. The guide pulleys are placed
at the top of the machine, the cables moving in an
upward direction .
The further treatment of the cable depends upon
its design . If it is to receive a second conductor
concentric with the first, it may then pass to the
large stranding machine illustrated in Fig. 8 ; enter
ing the centre of the headstock at the left hand of
the picture, and proceeding to the guide pulley
seen at the extreme right , it would receive the
second conductor. The reels which contain the
copper wires for forming the strands are clearly
shown in the cage of the headstock ; the action of
the machine is similar to that of Fig. 6. By passing
the cable again through a lapping machine, Fig. 7 ,
the outer dielectric is put on , and it is then ready
to receive the protective covering . If this is to
consist of yarn , it is put on by means of the serving
machine, Fig. 8. The headstocks are each pro
vided with a faceplate, upon which is carried the
reels of yarn ; the cable passes through the centre
of the headstocks, the strands of yarn being wound
on to it as it moves through the machine. The
faceplate rotates, carrying the reels in a circular
path round the cable. Each strand of yarn, being
attached to the cable , is thus wrapped around it,
producing a complete covering ; a double thickness
would be served on if both heads were in opera
tion . The two tanks shown, one in front of each
headstock, are for the purpose of applying pitch or
other preservative compound to the yarn ; each
tank is fitted with a guide, and an arrangement for
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lifting the compound from the tank and applying
it to the cable .
1. The various layers of insulation , covering and
armouring are well shown in Fig. 5 .
The thin
black lines show the yarn protective covering,
under and over the steel tape .
If the cable is to be armoured , it would be passed
through the machine illustrated in Fig . 9 , which
would lap on the steel protective tape , and also
serve on a double covering of yarn, if required, in
the same process . The cable would enter at the
left-hand end , passing through the first serving
head , where it would receive a covering of yarn ;
it then proceeds through the armouring head, seen
in the centre of the machine , where it receives the

January 25 , 1906 .

by which it is pulled through the heads. The armour
ing head can be distinguished by its two flat reels
which hold the steel tape ; these reels revolve
around the cable , and lap the tape upon it as it
passes through the head . The serving heads are
each provided with a number of studs to take the
reels of yarn , their action being the same as the
serving machine in Fig . 8 .
If the cable is to be lead sheathed , the protective
covering and armouring , if used , would be applied
over the lead . By the process of lead sheathing
the cable is entirely covered with a thickness of
lead , as if it was placed inside a closely fitting lead
pipe. The lead covering is put on by means of an
hydraulic press, the cable passing through a die

STRANDING MACHINE .

ENGINEERS. LONDON

JOHNSON & PHILUPS

SERVING MACHINE.
LAPPING MACHINE.
Fig . 8. -ELECTRIC CABLE MAKING .
lapping of steel tape ; finally, it passes through the
second serving head, where it receives the second
covering of yarn , which protects the armouring . On
its way through the machine the cable receives
several coatings of pitch , or other preservative
compound, applied during its passage over the
several tanks shown in position at intervals along
the bed . The guides fitted to the top of each
tank are clearly shown , as well as the inclined ways
down which the compound flows on to the cable
whilst it is passing through the guides . At the
extreme right is shown the guide pulley round
which the cable passes as it leaves the machine, and

situated at the bottom of a cylinder which contains
the lead ; the plunger of the press , descending as
the cable moves through the die, surrounds it with
the lead sheath .
The general method of covering wires with cotton ,
paper , etc. , in the manufacture of the many different
kinds of light cable used for telephone and other
purposes, is similar. The conductor passes through
headstocks fitted with rotating faceplates, upon
which are mounted reels of insulating material ,
which is lapped round the conductor as it passes
through .
After the cable is completed , it is tested for
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insulation resistance, the test being made at high
voltage after the cable has been immersed in water
for at least twenty - four hours. Cables for sub
marine telegraphy, however , are tested in a special
manner, the test being continually applied during
the manufacture of the cable , that any fault may be
detected at once and remedied . During process of
manufacture the cable may be subjected to various
methods of treatment , according to the particuiar
specification under which it is made, such as vul
canising the dielectric, or impregnating it with
Ozokerit or insulating oil, etc.
In conclusion , the author expresses his thanks to
Messrs. Johnson & Phillips for their kindness in
lending the selection of photographs and blocks
used to illustrate this article.
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this, and special chapters are devoted to calcula
tions in power and work, conversion of energy ,
transmission and distribution , electro -chemistry ,
and photometry . The examples given are all well
chosen , and are worked out in a very thorough way.
each step in the solutions being carefully explained.
In addition to the worked examples, a number of
questions are set at the end of each chapter which
will enable the student to fully test his grasp of
the subject. The answers to these questions are
given at the end of the book .
By J.
ELEMENTARY ELECTRICAL ENGINEERING.
H. Alexander .
London : Crosby Lockwood
and Son . Price 3s . 6d . net ; postage 4d .
This book has been prepared as the outcome of
a series of lectures on electrical engineering delivered
by Mr. Alexander to evening classes composed
chiefly of young artisans, and it is for this class of

For the Bookshelf .
(Any book reviewed under this heading may be obtained from The
MODEL ENGINEER Book Department, 26–29, Poppin's Court,
Fied Street, London, E.C., by remitting the published price and
the cost of postage.]
THE ELEMENTS OF ELECTRICAL ENGINEERING . By
Tyson Sewell, A.I.E.E. Third edition . Lon
don : Crosby Lockwood & Son . Price 7s . 6d .
net ; postage 5d .
This book has already reached a third edition ,
a proof that its good qualities have been largely
appreciated . Since the appearance of the first
edition, the author has added several chapters on
alternating currents, and has also included an
appendix giving a number of questions and answers
based on the contents of the various sections of
the book . The illustrations have also been im
proved in several cases. In Chapter X part of the
matter relating to the “ Aron
meter has been
replaced by particulars of the “ Wright " and other
electrolytic meters. These alterations and additions
materially improve what was already a good book ,
and we have no doubt that Mr. Sewell's volume will
have an increased popularity amongst students and
teachers of electrical engineering.
THE APPLICATION OF GRAPHIC AND OTHER
METHODS TO THE DESIGN OF STRUCTURES .
By W. W. F. Pullen. Second edition. Man
chester : The Technical Publishing Co., Ltd.
Price 5s . net ; postage 4d.
The second edition which this book has now
reached is marked by a systematic re -writing of
the chapter on “ Struts,” and the addition of some
notes in an appendix for the purpose of further
elucidating some of the points in the original text .
The book has been specially written for engineers,
and may be safely commended as a sound and in
structive guide to the practical side of the design of
structures .
ELEMENTARY ELECTRICAL CALCULATIONS . By W.
H. N. James and D. L. Sands .
London :
Longmans, Green & Co. Price 3s . 6d . net ;
postage 3d.
This should form an excellent companion to any
of the leading text-books on electrical engineering,
and an equally good class book for students attend
ing lectures on this subject. Although a good
portion of the book is devoted to problems in
volving Ohm's Law , its scope goes much beyond

DIMINUTIVE MODEL OSCILLATING ENGINE.
( Photograph, three times full size.)
It
reader that his book is mainly intended .
covers the general field of electrical practice in a
very satisfactory fashion, and being descriptive and
non -mathematical in treatment , can be very readily
followed by the elementary student . As a reliable
handbook, at a moderate price, it should have an
extensive sale .

A Diminutive Model Oscillating
Engine .
ROM time to time we have received and pub
lished descriptions of various tiny working
models ; but we have never been favoured
with a view of the actual thing itself, until one of
our readers sent the model shown in the accompany
ing photograph and drawing. This engine , hesays,
was made by his nephew ( Mr. Robert W. Buckman,
of Westfield , Thame) , who has quite a talent for
building these diminutive engines. The drawing
given herewith is reproduced exactly full size, and
shows it to be an oscillating model of an ordinary
type. The cylinder is about .04 in. bore, and the
flywheel 7-16ths in . diameter over the rim . The
complete engine will just stand on a sixpenny
piece.

F
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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 necessarlly Intended for publication .)

Model Railway Platelaying.
TO THE EDITOR OF The Model Engineer.
DEAR SIR, -As a reader of THE MODEL ENGI
NEER , I am forwarding you two photographs of

gauge ( fin. to 1 ft. scale ) ; length, 4 ft. 6 ins., on
a base of 5 ft. long, i ft. 4 ins. wide.
The angles, crossings, points, etc., of above
models are my own making, from rails 24 ins . long.
The rails and chairs were supplied by Bassett.
Lowke, of Northampton, and are correct models of
the material they represent. — Yours respectfully,
SYDNEY SMITH .
Tilbury Docks.
Solution for Testing Water Hardness.
TO THE EDITOR OF The Model Engineer.
DEAR SIR , - In the current number of the M.E.
there is an enquiry by “ P. F. P ” about soap

E

[

[

Fig . 1. - PLAN OF MODEL RAILWAY DOUBLE SLIP- POINTS .
models of pieces of permanent way, which are
largely used in goods and marshalling yards ; also
in terminal stations on the railways of this country.

solution for testing the hardness of water. He says
he cannot get the standard solution at his place
( Australia ), and asks for formula of same.

FIG. 2..- PLAN OF MODEL DOUBLE CROSS -OVER Roads .
The models were made in my spare time , and are to
scale. I have had a good many years' experience
in platelaying in both broad and narrow gauges ,
and have held my present position , as foreman
platelayer, for twenty years.
The photograph ( Fig. 1 ) is a model of double
slips ; the dimensions are, 3 -in . gauge (1 in . to
i ft. scale ) ; length, 4 ft . , on a base of 4 ft. 6 ins.
long , i ft. 4 ins. wide.
The photograph ( Fig . 2 ) is a model of double
cross-over roads , dimensions of which are—24-in.

Will you kindly permit me to supplement your
information with the following : Messrs. Burroughs,
Wellcome & Co. , who have a branch at 481 , Kent
Street , Sydney , N.S.W. , put up this standard soap
solution in their “ Soloids," about 6d . per tube,
with full directions. I should be pleased to give
“ P. F. P. " any further simple instructions on
water analysis that he might require. The above
firm put up numerous other chemicals for water
analysis in a similar portable form . - Yours truly,
F. W. HORNBY .
Sheffield .
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Spark Coil Construction .
TO THE EDITOR OF The Model Engineer .
DEAR SIR , —The following experiment may be
of some interest to your readers. I had made a
in . spark coil from your handbook , and having
followed the instructions exactly (except in putting
34 instead of 36 S.W.G. on the secondary ), obtained
a t -in. spark of moderate thickness. On putting
two sheets of tinfoil, 3 ins. by if ins., in the con
denser for every one that was there before, I ob
tained a spark shorter, but thicker and hotter.
Yours truly ,
WILLIE M. GRAHAM .
Govan .

A Model Submarine.
TO THE EDITOR OF The Model Engineer.
DEAR SIR , —The accompanying photograph and
brief description of my model submarine may
interest some of your readers. It is my own con
struction . The hull is made from an old washing
machine roller , 22 ins . long by 57 ins . broad,
hollowed out for the motor, which is part of a dis
mantled American clock. The deck, propeller ,
and rudder are of strong tinplate . The conning
tower , searchlights, and handrail pillars are bras

A MODEL SUBMARINE .
She is ballasted with lead , and when afloat is
submerged nearly to the deck. I did not design
her for speed, but to travel fairly slow . She is
painted with aluminium enamel, which makes her
look like metal . Her weight is 10 lbs . I may say
that this is my first attempt . - Yours truly ,
F. WAYGOOD .
Bradford .
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Model Yachting Correspondence.
( 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 .)
Sea- Going Mode Yachts.
TO THE EDITOR OF The Model Engineer.
DEAR SIR, -I have read with delight the article
contributed to your valuable columns by Messrs.
Savage and Case. With all good feeling, however,
I feel it is somebody's duty to point out an obviously
excusable error in the table of offsets of model
yacht Muriel - viz., in the table proper the t -beam
at L.W.L. is shown at Section 6 as being 11.58 ins. ,
which is, no doubt, correct, but beneath the actual
table we have : beam of L.W.L. 11:58 ins . This
should evidently be 23 • 16 ins.
Similarly, with beam extreme. This, in the table
for the half -breadths, occurs at Section 6 and
Deck and W.L. ', and the figures beneath the table
should read : Beam extreme = 24.5 ins . In the
same spirit I beg to point out another error which
is , perhaps, not quite so excusable — .e ., again in
the measurements given beneath the actual table
centre column , as thus :
Fore (measuring forward ) —
End of W.L. ' is 11.64 ins.
from Section 0.
Should
not this be 4.0 ins . , approxi
mately, and
not nearly
I 2 ins. ?
In extenuation for point
ing out the above errors,
I can only say that, if cor
rected promptly, they are
not so likely to cause a
lot of pondering to (say ) a
beginner.
However, I for one, am
very glad the scientific sport
is not dying out — espe
cially out of your columns
-for similarly, no doubt , as
the appearance of an article
on a new type of locomotive
or other piece of mechanism
gladdens the eyes of its own particular hobbyists,
so do articles such as that in your current issue
attract me , and many others , like a 40 h.-p.
BEN HUR .
magnet.— Yours truly ,

The Society of Model Engineers.

The Junior Institution of 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 .]

On minster
Friday, Palace
January Hotel
26th,, 8Honorary
p.m., at theWest
Member's
Notes on
Lecture of the twenty- fifth Session,
Boiler Trials , " by Professor J. D. Cormack , B.Sc.
Saturday, January 27th , at 3p.m. , a visit to
the engineering laboratories of University College
will be made, during which Professor Cormack will
demonstrate the methods of conducting a boiler
trial.

London .
FUTURE MEETINGS. —The next ordinary meeting
will be held on Thursday, February 8th, at the
Holborn Town Hall, when practical demonstration
in marking -off work, silver soldering and brazing,
valve setting, and brass finishing and polishing,
will be given by various members . — HERBERT G.
RIDDLE , Hon . Sec ., 37 , Minard Road , Hither Green ,
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
be
directions therein stated. Letters containing Queries must
marked on the top left-hand corner of the envelope 19 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 subiects 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 correo
spondents are recommended to keep a copy of their Queries for
reference. ( 3) A stamped addressed envelope (nob post-card)
should invariably be enclosed, and also a " Queries and Replies
Coupon " cut out from the advertisement pages of the current
issue. (4) Qucries will be answered as early as possible after
receipt, but an interval of a fa days must usually elapse letore
the Refly 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)
AU 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 :
( 14,880 ] Small Electric Motor for Locomotive. B. P. D.
(Yarmouth ),writes : I wrote to you last week , enquiring about an
electric loco , it -in . gauge , which I proposed making. I find
the motor is too large, as I cannot fit it into sɔ small a gauge.
Could you please answer the following questions :-(1) What size
motor do you recommend for a locomotive 1f- in. gauge and about
2-in, wheelbase. The motor is to be fitted with tripolar arma
ture and permanent field -magnets. Would an armature I in .
diameter and fin . wide do ? I wish the locomotive to be fairly
powerful. ( 2) What cross-section should the permanent magnets
be ? Would i in , by 1 in . be about correct for above armature ?
( 3) Of what steel should permanent magnets be made ? Would
spring steel do ? I propose to build the magnets up of several
thicknesses of -in . steel. (4) Should the steel be hardened ? If
So, would tempering in oil do ? ( 5) What is the best way of mag .
netising the permanent field -magnets after I have made them ?
I have access to a direct current two-pole arc-lighting machine.
Could I stand the magnets on the yoke of the arc -lighter, as my
sketch (Fig. 1 ) ? (6) What would be the most economical voltage
to wind the armature for ? ( 7) What size and what quantity of
wire shall I require ? (8) I enclose sketch of three-pole armature.
Could you please tell me the best dimensions of the various parts
of armature? ( 9) Does the length of a permanent magnet make it
more powerful ? ( 10) What gear ratio would be necessary with
1 -in . driving wheels ? ( 11 ) How many, and what size, bichromate
cells should I require ? ( 12 ) How often would they require re
charging ( approximately) ? ( 13) What would it cost to re -charge
them ?

ol
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FIELD- MAGNETS .

Query 14880
( I ) Yes. ( 2) Yes, ample. ( 3) Magnet must be made of very
high quality steel ; that known as tungsten steel is the best, spring
steel is scarcely good enough . It can be tried . ( 4 ) The steel must
be hardened
-- as hard as possible. ( 5) See back numbers of The
MODEL ENGINEER. Place the magnet so that one of its poles are
in contact with one of the polǝs of the arc-lighting machine.
(6) A matter of convenience. Six volts is a good pressure to
adopt ; it can be varied until you obtain best results. ( 7 ) Wind
armature with No. 28 gauge s.s.c. copper wire ; get on as much
as you can ; you will only require one or two ounces. ( 8) See
sketch in " Small Dynamos and Motors " for proportions. (9 ) Yes,
within certain limits . ( 10) 3 volts. ( 11 ) Three, to be connected in
series ; the larger they are, the better - 1 pint size at least.
12 and 13) A matter for experience. Chromic acid powder is
better to use than bichromate of potash , if you can obtain it
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If the solution turns blue after using for some time, add more
bichromate or chromic acid ; if it is stillof yellow colour and current
fails, add some sulphuric acid , Zincs must be well amalgamated
with mercury until the surface looks like silver all over.
( 14,947] Small Accumulators. E. J. D. (Muswell Hill)
writes : I have thought about making a small accumulator installa
tion as described in your Electric Lighting handbook (No. 22) , and
I shall take it as a great favour if you will be kind enough to answer
the following queries :-(1) Where can antimony be obtained ?
( 2 ) In the Electric Lighting handbook it says the plates are formed
by four gravity cells. In the book on accumulators it says they
can be formed with chloride of lime. Would you tell me which is
best ? ( 3) If formed with chloride of lime, are the positive plates
only to be formed ? ( 4) How are the ebonite plugs fixed to the
corners of the plates ? ( 5) In the handbook - it says “ Theplates
are raised off the bottom on two delta -shaped pieces of ebonite
laid crosswise." Does my sketch (Fig. 1 ) show correct way ; if so

Query 14947
Query14947

Fig . 2 .
GUINTAT
Fig. 1 .
what keeps them from shifting ? (6) Please tell me what should be
the distance from edge of plates to the holes in same ? (7) I don't
quite see how the plates are clamped together - is it as shown
(Fig. 2 ) ? ( 8) Do the gravity cell zincs need to be amalgamated ?
( 1) Townsen & Mercer, chemical manufacturers, 89, Bishopsgate
Street, E.C. ( 2) Chloride of lime forms them quickly , though
repeated charging and discharging is a sure method. ( 3) Yes.
(4) Ebonite plugs are inserted in the tops of the cells not fixed to
the plates themselves. ( 5 ) Small notches could be cut into which
the plates fit. A drop of molten pitch would keep them from
moving, though this is not necessary. (6) 3-16ths in . is ample.
It varies with the size and type of plate. (7) Yes. (8) Yes.
(15,080 ] Small Dynamo Construction . E. D. (Woking)
writes : In searching for a dynamo, I rather like design, for which I
send sketch from M.E., May ist, 1902, page 24. It has an Ho
armature. Would you let me know what wire for F.M. core and
armature if run on a brass or wood bobbin is the best ? Also if
tripolar would be better than 1 -armature out up ? Would you
put mica between each stamping ? Also if iron part knocked out
by a blacksmith would be any good, there being no foundry
near ? I want to work it from a water motor, and think of making
small ball bearings for axle to run on . Is the design a good one,
or would you let me know of one that is simple and easy to wind ?
We should advise you to buy a copy of our Handbook No. 10 , on
" Small Dynamos and Motors " ; it contains a great variety of de
signs and sizes, with full particulars of methods of winding and sizes
and quantities of wire ; the price is 7d. post free. As regards the
one referred to in your letter, we advise you to adopt the H -pattern
armature for dynamo work ( lighting lamps ); laminated iron stampings
would be much better than a solid armature. There is no need
to put anything between the stampings. A thin coat of any varnish
or enamel on one side of each stamping would be quite sufficient.
We prefer cast iron for the poles of the magnet. The core can be
made of wrought- iron bar-say, it ins, diameter. You can , how
ever, use wrought iron for the poles as well, if you care to do so ;
but the machine would be more likely to excite itself if cast iron
is used . Wind armature with No. 20 gauge d.c.c. copper wire ;
get on as much as you can ; about 6 ozs. should be the quantity
required. Wind field -magnet with No. 23 gauge s.c.c. copper wire ;
get on as much as you can ; about 1 lb. will be the weight. Con
nect in shunt to the brushes. As regards output, that will depend
upon the speed at which the armature is driven . We should advise
you to get lamps made for 15volts and adjust the speed of machine
until it lights them well. You may obtain about 4 amps . at 15
volts . The magnet coil can be wound on a brass bobbin or direct
on to the core(over paper or other insulation ) between a pair of
wood or brass flanges driven on tightly. A complete wood bobbin
will take up too much space between wire and core.
(15,333] Mercury Vapour Lamp. J. D. (Dublin ) writes:
Would you be so kind as to enlighten me about the Cooper
Hewitt mercury vapour lamp ? (1) The highest voltage the lamp
is made for ? (2 ) The lowest candle -power and the watts per
candle -power ? (3) Where could lamp be obtained , and what
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would the probable price of same be ? I should also be very
pleased if you would give me youropinion as regardsthe low current
consumption and long life of this lamp, or of any other lamp which
you might know of
( 1 ) We believe that the Cooper-Hewitt mercury vapour lamp
is at present usually made for 100 volts 34 amps ., with which it
gives 80o C.-P. (2) It is supposed to require only 1 watt per candle
power. (3) The British Westinghouse Co., Ltd., Westinghouse
Building, Norfolk Street, Strand , London, W.C., who will, no doubt,
quote you a price, and also inform you if they can make it for other
voltages ; probably they can do so within certain limits. The
Bastian mercury vapour lamp may suit you better . It is made
for 100 to 120 and 200 and 250 volts, only taking 60 watts. It
costs from £ 1 185. 6d . to 46 6s. 6d ., according to pattern. Messrs.
Ramney & Rumney, of 39, Victoria Street, Westminster, London ,
are the vendors, from whom further particulars can be obtained.
( 15,327 ) Refrigerating Machines. " REFRIGERATOR " writes:
I am just finishing a t to th.-p. gas engine and 100 -watt
dynamoof parts supplied by British Engineering Co., Leek, Staffs.,
and they seem to work all right. I am a fishmonger and poulterer
by trade, and have several insulated boxes, with galvanised tanks

area of cylinder in inches by number of useful strokes per minute,
divided by 33,000 by 12 gives the ideal or indicated horse -power.
The brake power may be found by rigging upthe simple apparatus
illustrated and described in our handbook -- " Gas and Oil Engines,"
by Runciman, the same formula holding good as there given.
( 15,049) Simplex Dynamo Windings. F. B. ( Fulham )
writes : I send herewith drawings of an electric motor which I am
about to construct, and which I require to be rather powerful . The
armature which I propose to use is a twelve-slotted drum , wound in
twelve sections. Will you please answer the following questions?
( 1) Is the design of the right proportions ? ( 2) Could I utilise
either wires, as per sample enclosed ? I have 2 ozs. of the thin
and lb. of the thick . If not, what wire shall I use, and how
much ? (3) How can I make the motor reverse--will you please
give sketch of reversing gear ? (4 ) How many revolutions per
minute can I expect from it ? ( 5) In which direction should the
exciting coil be wound ?
( 1 ) Core of field -magnets should be if or if ins . diameter if of
wrought iron , and it or it ins. if of cast. (2) Use the thick wire
(which you enclosed) for armature. It is between 20 and 21
S.W.G. About 6 ozs, will be required on F.M.'s. Use 3 lbs. No. 19

34

/
5/4" 244
Increased to reached

o

Y
11

11

E
r
h
r

11

Y.

Query 15049

.
SIMPLEX "

DYNAMO FIEI D -MAGNETS.

aside ( 3 ft. 6 ins. by 1 ft. 8 ins. by 2 ft., inside measurements )
with insulation between wood and outside of tanks and drained
at bottom , insulated hollow lids on top - all fitted and built around
walls of room , and now used with broken ice. Can I utilise my
engine to convert boxes into cold storage chamber ? What other
machine should I want ? I cannot see any advertisement of hand
books that I could buy to learn anything of the theory of the
matter, and your paper gives information to construct almost
everything but this . I inquired of refrigerator makers in London,
and they wanted £ 250 for small room about 6 by 6 by 10 ft. Could
I not get anything cheaper ? I want to get temperature just below
32 " F. so as to freeze goods and keep them frozen .
Have you enquired of Messrs. L. Sterne & Co., The Crown Iron
wocks,Glasgow (Londonoffice also), for particulars oftheir small
refrigeratingapparatus ? If not, it may be worth while doing
so.
They make what they call their " Pony ” refrigerator, suitable
for retail trades. The following booksdeal withthetheoryand
practice of the subject : - " Refrigerating Machinery,” by Leask,
price ss . 4d. post free ; Mechanical Refrigeration," by Williams,
price ios. 6d . post free.
( 15,347 ) indicated and Brake Horse - Power . S. T. S. F.
(Margate) writes : I have a model horizontal slide-valve steam
engine and require to know the horse - power and brake horse - power
of same. I should esteern it a great favour if you would inform
me the correct method of ascertaining same.
The brake horse - power can be ascertained by a brake test, if
the engine is large enough to test with any degree of accuracy .
The neu effective pressure by length of 'stroke in inches by

S.W.G.; connect in sunt. ( 3) See back numbers. To reverse
motor you have to send the current in the reverse direction through
either field coil or armature, but not both . (4) Depends upon
load. Up to 2,300. ( 5 ) Either ; but so as to produce N and S
poles. See handbook “ Small Dynamos and Motors,” 7d. post free
(15,317 ]
h.-P. Lahmeyer Motor. C. S. B. ( Kent )
writes : Having made the pattern of the i h..p. shunt-wound
motor of the Lahmeyer type, as described in THE MODEL ENGI
NEER of August 10th, 1905, should feel obliged by information on
the following points : --Could I make this into a 100-volt dynamo
(shunt-wound) ? If so , quantity and gauge of wire on fields and
number of cogs on armature, quantity and gauge on same, size of
commutator, speed and output in amps. ?
Yes, keep to the instructions given, except that the armature
should be wound with No. 22 gauge D.c.c. copper wire, and the
field -magnet with No. 24 gauge s.c.c. copper wire. As the voltage
is to be 100 only, you can wind the armature with twelve coils,
and use a twelve - section commutator, if you think this will be
easier for you , but we advise you to use twenty -four coils and
twenty -four -section commutator, if you can manage it, as it is the
better plan . Of course, the slots should be quite filled with wire
in either instance. The voltage can be adjusted, within limits,
by running at higher or lower speed until you find that at which
the machine gives too volts. Current output about 5 amps.
( 15,348 ) Accumulators ; Burglar Alarms ; Batteries.
H. S. (Norwich ) writes : ( 1 ) In my Query 15,309 last week , I forgot
to say the voltage of the two large accumulators is about 5 volts
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when fully charged , discharging rate 18 amps., and capacity
220 amp.-hours. About what would be the best kind of resistance
toinsert to cut down for small accumulator 2 volts charging rate
amp. ? ( 2) When you are calculating to find what resistance is
wanted to cut down any current you want, does the resistance of
the apparatus you cut down for have to be counted in ? (3) Being
a new reader to the M.E., has there ever appeared in its pages how
to fit an alarm to a doormat so as to ring an electric bell when a
person treads upon the mat ? (4) What is the proper strength of
the solutions used in a double fluid bichromate cell, and aboutwhat
amps. is it safe to take from it for about fifteen hours in i pint
and t -gallon cells ?
( 1) Either a lamp taking ) amp. or soine resistance wire - German
silver or platinoid . ( 2 ) This is usually such a small item that it
makes no practical difference, though it has to be allowed for.
(3) The principle is the same as described for burglar alarms in
handbook — " Électric Bells," 7d. post free. (4) See recent queries
and also handbook- “ Electric Batteries." About 1 to 4 amps.
respectively .
(15,364 ) What to Study. J. W. J. (Llanrwst) writes :
Recently I have become apprenticed to the mechanical fitters'
trade, and I would be very pleased if you could give me advice as
to how I could improve myself. Your splendid magazine has been
very acceptable inyears past, and is now very much more so .
Your query is rather vague. We should say , however, that your
best course is to take up any particular branch of your work you
to those
like best,and study itthoroughly, attending most carefullyclasses
if
points which you feel you know least about. Attend
you possibly can, and read up as much as ou can . A sound know
to
you
,
also
ledge of elementary mathematics will be most useful
applied mechanics, steam , etc. Any particular difficulty you have
we should be glad to assist you over if it is within our scope.
( 14,933] Switchboard for Charging Accumulators .
J. W. H. (Nottingham ) writes : I send enclosed a rough sketch
(not reproduced ) of a charging board I purchased some time since
at a sale, but it is not wired up. I have a dynamo 100 volts
I'5 amps ., and I want to use this board for charging accumulators .
Can you help me in this by sending sketch of the necessary con
nections ? Also gauge of wire for same ?
Herewith we send sketch of connections. The accumulators
would be charged through the lamps, which act as a resistance.
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Query 14933
SWITCHBOARD FOR CHARGING ACCUMULATORS .
You may have to change over the connections to the volt and
ampere meters if they are instruments which read when the current
flows through their coils in one direction only ; that is, the positive
wire must be connected to the positive terminal of the instrument.
Use No. 18 gauge or thickerwiretomake connections.
( 15,062 ) Charging Accumulators. H. H.
writes : I have your little book “ Small Accumulators :(Holmwood)
How Made
and Used ." Would you mind telling me if three small cells hav
ing 6 volts could be charged with a dynamo whose output is
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17 amps . 140 volts ? I do not know the output of the accumulator,
and I cannot measure the surface of the plates, as they are sealed
up. The accumulator is used for lighting two small electric lights
in a motor car. If I were to connect four 16 C.-p. lamps in series
to the negative of the dynamo, would this be sufficient ?
Yes, by using lamps as a resistance ; see page 39 of our hand
book . ' The lamps should be of the same voltage as that given by

DIAGRAM OF CONNECTIONS
FOR ACCUMULATOR
CHARGING ,

401HUHU
Gery 15062

olumns

the dynamo and several lamps inparallel should be used if one
does not pass sufficient current. The makers of the accumulators
will tell you what rate of current they should be charged at. Prob
ably two or three 16 C.-p. lampsin parallel will pass a suitable charg
ing current. If the accumulators become hot, too much current
is passing through them . Perhaps this sketch will explain matters.
( 15,279] Windinys for 60 - watt Dynamo. H. F. W ,
(Wensley) writes : I wish to convert a no-voſt 6 -amp. machine into
à 60-volt i amp. machine. Could you give me windings ? Present
windings are 2 lbs. 22 s.c.c., and about 4 Oes. 18 s.c.c. Armature is
27 length, if ins, diam .
You give few details. Probably 26 S.W.G. on armature and
same gauge for field -magnets will give you about 60 volts .
( 15,280) Tubes for Chime Clock . J. F. T. ( Preston )
writes : I am making a chiming clock ,somewhat similar to the
one described in the M.E. a few weeks ago. Can you help me over
the following difficulty re the tubes for chimes ? I have a piece
of thin brass tube which I intend to use for the clock to strike upon,
and assuming it gives, say, the note F, what lengths will I have to
cut the four chime tubes so as to give the four notes E, D, C, and
G? As a matter of fact, the long tube does not give F; but, still,
I requirethe intervals to be similar to E , D, C, G , and F.
Best plan is to tune one tube to required note, then by making
the others shorter or longer, as the case may be, obtain the required
¡ptervals.
(15,301 ) Small Lighting Plant. J. H. R. (Stockport)
writes : I have a small dynamo ( Kapp type ), 13 volts 2 amps ., to
light four 3 c.-p. lamps. Will you please send, per return of post
the best kind of lampsto use to give the best light and to take as
little current as possible ? Also please state number of watts
this machine is (2,500 r.p.m. ) ? What is the best kind of paint to
paint armature and field -magnet winding with ? Is it necessary
to magnetise field -magnets ? Should I require switchboard and
fuse wires for same ? Would copper brushes do better than brass
ones ? What kind of wire would be suitable for wiring from
dynamo to lamps ?
( 1) Machine is 26 watts. ( 2) Use 10-volt lamps, and run dynamo
at a speed which will give 10 volts. (3) Any of our electrical
advertisers would supply you with 10 -volt lamps. ( 4 ) Use shellac
varnish for coating windings. (5) Yes. (6) No. (7) Yes . (8) No.
20 S.W.G., D.C.C.
( 15,008] Boiler and Engine. C. G. (Wisbech ) writes : I
recently purchased an engine and boiler which I now wish to part
with as it is not large enough for the work. The boiler is uft. & ins.
diameter, 3 ft. 6 ins. high , 6 ins. diameter Aue, t-plate ; working
pressure 80 lbs .; the cylinder is s ins. bore , 4 ins. stroke. I shail
be pleased ifyou will sayifyou consider the cylinderis the right
size for the boiler, or the size you think fit to suit the boiler, and
the horse -power itshould give, as I consider the bore of the cylinder
is too large. According to the maker the boiler will develop it h.p.
Under best conditions, with the steam superheated by passing
the pipe through the fire and an induced draught ( thé exhaust
being turned up the chimney) , the engine would run at about
120 r.p.m. and 20 lbs. pressure . This would giveabout t i.b.-p.
The engine is really too large for the boiler under ordinary cir
cumstances . We would recommend you a 21 by 5-in. horizontal
or a 27 by 24 or 21 by 2+ high-speed vertical engine for the boiler.
A 5 by 4 engine would do well with a boiler three times the size
three times the power) of the present one.
( 15,302) Drop of Potential. R. B. (Harrow ) writes :
I wish to transmit a current of 20 volts 3 amps. for a distanceof
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so yds. What wire should I use ? Will No. 20 S.W.G. (copper)
do ? Will the resistance of the wire make any appreciable difter.
ence in the current ? If so , what current must I put into one end
to obtain 20 volts 3 amps. at the other ?
In a length of 50 yds. of 20 S.W.G. , you would get a drop of
rather more than 3 volts, if you sent 3 amps. that distance. Hence
about 24 volts at source of supply would be necessary . See Query
8,106 , March 5th , 1903, issue.
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The “ M.E."
Election Competition .
£5 58. in

Prizes.

E give below a list of the principal regular
WE features of THE MODEL ENGINEER , each
distinguished by a letter A , B, C , etc.
We want our readers to re -arrange this list ,
and put the items in the order in which they
are most liked . Thus, each competitor , in mak
ing out his list , will put first the feature he appre
ciates most , then the feature he likes next best , and
The lists can be made out on a post - card
so on .
and , to simplify matters, only the letters against
each heading need be put . The sender's name
and address should be written at the end of the
list, and he may add any comment or suggestion
as to the contents of the paper which he wishes to
make. We will give a prize of £2 2s . to the reader
who places the headings in the order which proves
the most popular as judged by the total number of
votes recorded , and six further prizes of ros . 6d .
each to the next six nearest lists .
If no lists
exactly agree with the final result of the voting , the
prizes will go to those lists which most nearly agree
with the results, while if several competitors send
lists which are equally correct, the prizes will be
divided . The following are the headings on which
the votes are required :-( A ) How It Works ;
( B ) Workshop Notes and Notions ; ( C ) The Latest in
Engineering ; ( D ) Traction Notes on Road and Rail ;
(E ) The Editor's Page ; ( F ) Queries and Replies ;
(G ) Marine Engineering and Shipbuilding Notes ;

THE

95

The News of the Trade .
• Reviews distinguished by the asterisk have been based on actual
Editorial inspection of the goods noticed.
• The Bathe Small Power Gas Bagine .
Although the gas engine shown in the accompanying illus.
tration may be new to the majority of our readers, Mr. G. Bathe,
of the mall Power Engine Works, 295, Goldhawk Road, Shepherd's
Bush , W., has been manufacturing it for some time, and we under
stand in all cases the design has stood the test of daily use in a
highly satisfactory manner. The design has several good points.
The first is the balanced crankshaft ; a much steadier engine is
obtained by this method of counterbalancing, and, coupled with
the fact that Mr. Bathe's engine has light, but amply strong, con
necting-rods and big ends, enables the comparatively high speeds
of 500 to 600 revolutions per minute to be attained without trouble.
There is only one gas and one water joint in the main construc
tion, and the valve box, with the three valves contained therein

BATHE

THE “ BATHE ” Small Power GAS ENGINE.
removabl
e for examination or repair without disturbing any
is
other portion of the engine. The three valves - gas, air, and
exhaust - are mechanically operated from a side shaft driven by
skew gear. This gear is protected by a cover. The cams are
hardened and keyed in position, the tappet lever being fitted with
rollers. The fit of the piston and rings in the engine we have
before us is excellent, and gives a good compression . The cylinder
is 2f bore by 4-in. stroke, and the engine will give | b.h.-p. The
flywheel - the weight of which is 20 lbs . - is keyed on to the shaft,
the keyway being carefully milled out. Besides h.-P. engine
illustrated,Mr. Bathe also manufactures a smaller size developing
1 h.-P., which, although it is of a slightly different pattern , has a
balanced crankshaft, machine -cutgear wheels, andother special points.
* An Adjustable Set- square.
Theordinary set-squares so familiar to students and draughtsmen
have alreadybeen superseded in some large drawing offices bythe" Sim.
plon " adjustable set-square recently introduced byMessrs. Simpson
and Co. Wefind from the sample received that thissquare has distinct
advantages over the ordinary squares ; it is more quickly handled,
and designed with the express purpose of enabling draughtsmen to
draw easily and quickly any lines whether vertical or set at an
angle, woich can be done as shown by the example illustrated
herewith, without tilting the T -square. Having a centre line A B,
F set at an angle, the square on pivot E can be swung so that one or
D
the other arm is parallel to that line, and then by merely sliding the
set -square to right or left along edge of T -square, any lines at
right angles or parallel to A B are obtained without moving the
T- square. Either arm of the square can be quickly set to 30
degs., 45 degs., or 60 degs. It is made in sizes varying from 6 ins.
to 14 ins., and the prices are, we think, reasonable. Further par
H
ticulars may be had from the makers, Messrs. Simpso
n & Co., I ,
BВ
Cavendish Street, Barrow -in - Furness, upon application .
A Colonial Agency .
O
Owing to the large number of inquiries received from
Australia , Mr. S. M. Stuart Turner asks us to state that
he has appointedas sole wholesale and retailagent for
SIMPLON " ADJUSTABLE SET-SQUARE .
the Colony . Mr. L. A. Vail, of 267, Post Office Place,
Melbourne, from whom all “ Stuart " castings and
engines may be obtained.

( H ) Practical Letters from our Readers ; ( I ) Notes on
Locomotive Practice ; ( J ) News of the Trade . As
election matters are now in the air, and this par
takes of the nature of an election, all post -cards
should be addressed , “ Election Competition ,” The
MODEL ENGINEER , 26-29, Poppin's Court, Fleet
Street, E.C. The latest date for receiving entries
will be February ist .

We are informed that Messrs. Scantlebury & Co., Clarence
purchased the sole rights
Street, Ulverston, Lancs., have recently
of Bishop's " Autogrindene " ( for grinding motor valves, etc.)
from Mr. J. D. Bishop, of Barrow -in -Furness.
New Catalogues and Lists .

Edward Baker, 14 and 16, John Bright Street, Birmingham ,
has sent us a catalogue of nearly a thousand second -hand books
on miscellaneous subjects comprising, amongst others, works on
arts and trades, biographies, science, etc. List upon application.
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The Editor's Page .
N view of the great interest which appears to be
IN taken by many of our readers in questions of
workshop practice , we propose to start a
competition of a novel and , we think , very useful
character. This will be entitled our ' Workshop
Problem ” Competition , and will consist of a series
of problems connected with workshop appliances
and methods which will require some ingenuity in
their solution . Each problem will be of an essen
tially practical kind , and will deal with a workshop
difficulty such as may confront any of our readers
at any moment. After sufficient time has elapsed
for readers to send in their own solutions, we shall
publish our method of dealing with the difficulty
propounded , and may also give one or more of the
solutions proposed by the competitors. To com
mence with , we shall set one problem every alter
nite week, so that six problems will be set during
the next three months. The replies to each prob
lem will be awarded a certain number of marks ,
according to their individual merits, and the solu
tion which gains most marks will be awarded a
prize of ios. 6d . A special prize of lathe acces
sories to the value of £ 5 has been very kindly
offered by Messrs. Drummond Bros., Ltd. , to the
competitor who scores the highest total of marks
in connection with the first six problems. It will be
seen from this that while any reader may gain a prize
of 1os . 6d . by sending in the best solution of one
problem , the special prize may possibly be gained
by a competitor who does not win any of the fort
nightly prizes , but who sends in regularly , and
whose attempts are of good average merit . We
may say that this competition is the outcome of a
conversation between ourselves and Mr. Arthur
Drummond , who has taken a great interest in the
matter , and has propounded the first six problems,
which are based on difficulties which have actually
occurred within his own experience. The first
problem and full details of the conditions of the
competition will be given in our next issue.
Answers to Correspondents.
E. L. S. ( Hochelaga ) .-Many thanks for your kind
wishes .
H. L. ( Petone , N.Z .).— Thank you for your note .
We are sorry your idea does not strike us as
sufficiently practical for insertion, but we ap
preciate the interest which prompted it.
A. S. K. (Birmingham ).- We will bear your sug
gestion in mind .
G. T. A. (Upper Norwood ) .-See last week's issue
for continuation of article referred to.
B. H. ( East Dulwich ) .—If you will kindly send on
the article and drawings, they shall have our best
consideration .
B. T. J. ( Handsworth Wood) .— Please comply with
our rules .
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T. B. (Battersea ).— Thanks for your letter. We
think our new series— “ How It Works " -will
meet the views you express . Also our new
book- " Engineering Mathematics Simply Ex
plained . ”
D. R. W. ( Old Charlton ) .–Our handbook — " Small
Dynamos and Motors," post free 7d. , will give
you all particulars of a suitable machine for your
purpose ,
D.
( Bedford ) .— Kindly comply with our rules.
T.
For particulars see Small Dynamos and Motors,"
7d. post free.
P. W. (London ). -A very full article on the subject
of the numerical system of classification of loco
motive wheel arrangements was published in our
issues for December 8th, 15th, and 22nd , 1904
( Vol. XI). See also chapter ii. of " World's Loco
motives ,” by Charles S. Lake, price 1os . 6d ., or iis.
post free from this office.
Notices .

The Editor invites correspondence and original contributions on
all amateur mechanical and electrical subjects. Matter intended
for publication should beclearlywritten 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 13s. per
annum, payable in advance. Remittances should be made by Postal
Order.
Advertisement rates may be had on app ication to the Advertise
ment Manager
HOW TO ADDRESS LETTERS.
AU correspondence relating to the literary portion of the paper ,
and all new apparatus andprice 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 ADVERTISEMENTMANAGER , " 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 .
Contents .
[ The asterisk ( *) denotes that the subject is illustrated . ]
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A Model Torpedo - Boat Destroyer .

By J. Moody.

Fig . 1.-MR. J. Moody's MODEL TORPEDO-BOAT DESTROYER .

' HE following is a description of my model
is
attempt at model-making. At an exhibition
of model yachts and steamboats at Salford this
model gained a second prize, and last year took
an equal first with Mr. S. C. Thompson's Majestic.
The principal dimensions of the boat are as
follow :-Length , 6 ft. 10 ins . ; deck beam , 64 ins .
wide ; greatest beam , 71 ins. wide ; greatest depth ,
6 ins .; draught, 4 ins. Before commencing to
build I prepared drawings, and, being already a
model yachtsman, I had a fair idea of shape. Two
sheets of mild steel 24 B.W.G. , 7 ft. by 2 ft. , were
obtained . A brown- paper template was made , and
the front was cut in the shape of a long V , so as to
form the front of boat ; then I got a piece of brass
1 in . by $ in. , bent this to drawings so as to form
front and fore part of keel , which dies off into the
body of boat. The next job was the hammering ,
which was rather tiring, as it was hammered up
in one piece. The worst part was forming the stern,
as the shrinking of the metal was so great ; but after
three weeks' hard work the desired shape was ob

tained . Then came the planishing and the fitting of
the boat to templates , which were 28 in number ; the
deck shape was then traced on from templates ,
and cut $ in . larger, so as to allow for } -in. flange
all round. This was to secure a good flush with
soft solder. The mould around the hull is -in .
steel tube , sweated on , thus making the boat very
strong. A friend and I placed the stem on the
floor, and hung on at the stern with all our weight ,
but she would not bulge a bit.
To describe the deck fittings, the funnels - of
which there are three — are 27 ins. diameter, and
were made from thin sheet copper, and riveted with
1-16th-in . copper rivets. There is a brass beading
on the top, which is left bright , and the bases are
spinnings of copper. Four wire rope stays support
each funnel, the centre funnel being for exhaust from
the boiler flue. The four boats (which hang from
davits made of brass wire bent and polished ) are
hammered from thin sheet copper in one piece ,
excepting the backs, which were sweated in ;
1-16th - in . brass wire sweated around them forms
a neat beading . The seats were also sweated in,
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and the bottoms of boats are inlaid with per
forated zinc. The oars are made from white fret
wood ; a black band is painted on each to repre
sent the thole pad , and the oars are varnished. On
the bridge there is one gun , four on the main deck ,
and one aft ; they are turned from f-in. bronze rod ,
the standards from 4 -in. rod , and the shields are
cut from thin sheet copper. The two torpedo
tubes are made from tubing ; the turntable is a
spinning, and the crane in the centre was built up.
Imitation torpedoes of which there are three
were turned , and their propellers sweated on. The
ventilators I spun from sheet copper, and silver
soldered to their shanks.
The deck-houses and skylights over engine and
stoke-hole are made of sheet copper and glass. A
casing is provided for the pressure gauge ( made of
copper, and painted ). The life-buoys are brass
rings, with cord bound on with cotton, and painted
white. A piece of cyprus wood forms the signalling
mast, which has also the cone and ball , and is
painted black for one- third the way down. The
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made up from castings : -- It has two 8 -in . cylinders
(one of 1. in. diameter, and one of fin. diameter
by } -in .stroke ) ; the height is 6 ins., length 34 ins.,
width 24 ins . I made my own patterns, and had
castings from a local foundry. The three standards,
which form slide bars, and bearings are of gun -metal.
The bedplate was cut from a piece of -in . mild
steel, with a piece of f -in. riveted on to form a
moulding. The pistons are of gun -metal, with cotton
packing, and the piston -rods and crossheads are in
one piece, and each a steel forging.
The connecting -rods are forged steel, and bear
ings are of gun -metal fixed by3-in. steel bolts and
lock -nuts. Eccentrics are gun -metal, with steel
rods. The crankshaft is built up of a h- in .
diameter silver steel rod , finished to 5-16ths in .
The webs were squared, riveted, and brazed with
a steel pin through the whole length of the web,
thus securing crank - pin and shaft very firmly .
The cylinders are lagged with asbestos, cased with
Russian iron. I maysay that this engine has quite
fulfilled its duty - with io lbs. of steam I can get

Fig . 2. — THE MACHINERY FOR MODEL TORPEDO-BOAT DESTROYER .
mast head-lamp is of copper, and glazed with mica ;
the port and starboard lights are made of wood ,
and painted their proper colour.
A steering gear is also applied , which is made
from a section of a brass wheel taken from an old
clock ; this is fastened to the rudder post, and
worked by an endless screw. To facilitate the
starting and stopping of the craft, a rod is fitted
from end to end, connected in the centre to the
steam valve, so that when the boat comes in steam
can be shut off by pushing the rod , and when
turned round the rod can be pushed at the stern
for starting
The two 3-in . propellers are built from bronze, and
are brazed ; the compound shaft is 3-16ths in .
diameter, running within a f-in . one , and in the
opposite direction, one to the other, being con
nected by a pair of cog -wheels. My idea for this
was to get the push in the dead centre of boat, and
to obtain a straight course. The two 3-in. pro
pellers decidedly improve the running over the
4-in. single screw, which I originally employed .
The turtle deck has a rail down the centre, and the
bridge is fastened to deck by f -in. brass screws ;
there are fitted hawse holes, and two patent anchors
and cables, with crossbars in links.
The following are details of the engine, which is

1,800 revolutions per minute, running loose with
boiler and engine out of boat. It runs consider
ably faster in the water with 100 lbs. pressure, but
I have no means of obtaining the speeds under
those conditions. The engine is painted green , and
lined with red and white.
Coming now to the boiler , this is 18 ins. long by
6 ins. diameter, of the Cornish type, and constructed
from a piece of solid -drawn copper tubing of 14
B.W.G.; the flue tube, 24 ins . diameter, has fifteen
fin . cross tubes ; these were tapered and driven in,
expanded and sweated . They are arranged in
corkscrew fashion , thus splitting the flame which
passes around the furnace three times before
entering the smokebox . The boiler ends are f -in .
copper, and flanged #in . , made to fit the shell
tight, and riveted with 3-32nds-in . rivets, k-in .
pitch, and caulked . The smokebox is made from
mild sheet steel, 2 ins, wide, and can be seen by the
photograph to pass over the top of boiler for about
9 ins. ; it is lined with sheet asbestos.
The pressure gauge, to indicate up to 200 lbs., is
brought aft as far as possible, that the pressure
may be read when the boat is turned ready for
starting. This, as well as the steam valve, safety
valve (set to blow off at 130 lbs .), filling plug, water
The
gauge, and drain cock , were purchased .
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last -named passes through the bottom of the boat
and is connected by a union, by which means the
boiler is filled . The lagging is of brown paper, cased
with cardboard, and held in position by three
brass bands f in . wide.
The boiler is fired by means of a paraffin blow
lamp ; the container ( 4 ins. by 6 ins.) is of sheet
copper 18 B.W.G. , having a plug for filling, a Lucas
cycle valve, pressure gauge to 100 lbs . , and a screw
down valve . The burner case is a 5 -in . piece of
2 -in . brass tube with a taper nozzle to i in. , and an
internal vaporising coil ; the hole in the burner is
as small as I could possibly get it. I may say that
this lamp works splendidly with an air pressure
of from 30 to 50 lbs.
Referring again to the hull , it is painted chocolate
colour below the water - line and black above, and
is separated by a fine white line. The deck is
aluminium colour, stanchions covered with gold
leaf, ventilators red inside ; the other deck fittings
are bronzed . Most of the work of this model has
been done by the aid of a candle light in a cellar.
The average speed of the boat is 100 yards in
40 seconds, and considering the weight when
loaded is 58 lbs ., I am very satisfied with her
behaviour .
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Making Small Commutators.
By T. WILKS.
Seeing that other “ latheless amateurs " have
had great difficulty in getting a commutator on a
model when tools are limited to a cheap set of
screwplate and taps , herewith is another solution
of this never -ending difficulty. A piece of wood
or ebonite a little over in . diameter is bored to fit
the shaft, put on and keyed in place by a small
shoe brad or tack , with the half head filed off flush
and driven between the boss and the shaft. The
shaft is then mounted in its bearings, the pulley
tightened on the end , and rotated by whatever
power is at hand . In my case it was a wooden
hand -wheel. A wood rasp is then brought up to
the boss, which is then turned down to fit a piece of

Bross ring

Ebonite

FIG. 1 .
EL0000

00006
END View .

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 .]

tArmotu
s Wire
sofure
11
5
11
-

Although a very old idea, and being used in many
shops, I send a sketch of a simple tube -widener for
use with a brace. It consists of a piece of tocl steel
turned ( or filed ) slightly taper at one end . Four flats
should be filed on the tapered part. There should

Wood
or ebonite

a Soldered joint

1

Another Simple Tube Expander.
By D. M. MUNGALL .

Armature
wire

Fig . 2 .
A

B
PLAN .

А

B

A SIMPLE TUBE EXPANDER .

also be no sharp edges. In the sketch above, A B
is the tapered part. A should fit easily inside the
tube, and B should be about 1-16th in . larger
than the inside diameter of the tube. The fat
part is sectioned in the sketch . The point should
be lubricated while in use.
A Solder for Aluminium Bronze.
By “ Ex-APPRENTICE .”
The following will be found to be the most suit
able solder for use with aluminium bronze :-Ob
tain 4 parts of copper, 4 of zinc, and 3 of borax ( by
weight ), and place them in a crucible over a very
hot fire . The alloy thus formed has, of course, a
very high melting point, and must, therefore, be
melted with a blowpipe or lamp, as in brazing.
Needless to say , all the parts to be soldered must
be quite free from greage .

METHOD OF MAKING SMALL COMMUTATORS .
* -in. diameter brass tube (the surface of the wood
is better slightly concave ). The tube is then
sawn into the required number of pieces, and stuck
down with seccotine to the boss . A strip of brass
about 1 in. by 4 ins. by 1-16th in . thick is bent
round and soldered ; the same number of holes as
there are commutator segments are then drilled
and tapped to take screws, as Fig. 1 . A strip of
ebonite about in. by 1-16th in, is then cut so that
it will just wrap round the tube, which was pre
viously cut into sections ; the armature wires are
then curled and cleaned at the end , as Fig. 2 , and
placed on their proper segments. The ebonite is
wrapped over the curls of wire and the ring, with
screws slipped over the ebonite , and the screws
tightened down, as shown in Fig. 1 .
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A Small Emery Grinder .
By H. WILKINSON .
The following is a description of a small grinder
which I am making :—The body of the grinder is
made of cast iron of the shape shown in the sketch.
The holes for the bearings are drilled so that the

to : -Iron or steel, sal-ammoniac or borax ; lead ,
resin or tallow ; zinc, chloride of zinc ; iron ( tinned ),
chloride of zinc or resin ; lead and tin pipes, resin
and sweet oil ; brass and copper, sal-ammoniac or
chloride of zinc .

Our
OIL HOLE

tak

LEATHER WASHER
Lot
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Workshop Problem
Competition .

9)
”

---

E offer a prize of 1os . 6d . for the best reply
WE to the workshop problem given below .
Replies to the problem should be illus
trated by sketches or drawings showing how the
+
T
suggested solution is to be carried out . Each reply
will be awarded marks in proportion to its merit,
100 marks being the standard for a reply which is
considered as perfectly fulfilling the conditions of
the problem . Where two or more replies are con
sidered of equal merit as regards solution of the
difficulty, the prize will go to the one which gives
the clearest description and drawings, but it should
be remembered by competitors that a proper appre
ciation of , and remedy for, the difficulty propounded
BENCH
in the problem will count for more than mere neat
ness in the preparation of the reply , or ingenuity
Fig . 1.-PART SECTIONAL
of suggestion. A record will be kept of the marks
ELEVATION .
gained by each competitor, and a special prize, of
lathe accessories or tools, value £ 5 , offered by
Messrs . Drummond Bros. , Ltd. , will be awarded to
the competitor who scores most marks in connec
tion with the first six problems. The following are
the general conditions applying to the competi
tion :
( 1 ) All descriptions to be written in ink on one
+
kie
side of the paper only.
( 2 ) All drawings to be in black ink only , and to
be on good white paper or cardboard . They should
be clear and distinct , and well-proportioned , but
need not necessarily be made to scale.
100 il
( 3) All descriptions and drawings should have the
full name and address of the sender, and the num
1
ber of the problem they refer to clearly written
T upon them.
(4) We reserve the right to publish the whole or
any portion of any solution we may think of
sufficient
interest to insert ,
Hoo
Fig . 2. - PLAN .
( 5 ) The competition will be judged by the Editor
I of The Model ENGINEER, whose decision shall be
accepted as final.
(6) All replies to be addressed ' Workshop
I
Problem Competition ,” THE MODEL ENGINEER,
A SMALL EMERY GRINDER.
26-29, Poppin's Court, Fleet Street , London , E.C.
The following is the first problem for solution :
latter fit in tightly ; the bearings are of brass and
Workshop Problem No. I.
are fixed in position by means of small set screws.
The pulley is cast iron , and is fastened on the shaft
Given a small foot lathe with slide-rest, and either
with or without back -gear, how would you turn up a
by means of a screw
The casting is bolted on
to the bench as shown, and the bolt for this pur
flywheel or large disc which can just be mounted
pose is of such length as to suit the thickness
on the faceplate either because of the gap, or by
of the bench . A small rest is provided for
packing up the headstock ? It is to be understood
grinding tools and small castings and is held in
that for the turning of this job in the ordinary way
the lathe is quite under-powered and over -speeded ,
positi n by means of a set screw.
and is generally much too light and weak for the
purpose . The flywheel or disc to be turned to be
Fluxes for Soldering:
of cast iron , with the usual hard scale, needing, say ,
By “ Ex -APPRENTICE .'
The following list should be very useful to all
at least , a 1-16th to fin . first cut to get under the
who, in the course of their engineering work , have
hard skin .
much soldering to do. The following fluxes are
The last date for sending in replies to this pro
also the best for the welding of the metals referred
blem is February 15th.
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The Society of Model Engineers '
Conversazione.
HE Seventh Annual Conversazione of the
TH Society of Model Engineers, at the Holborn
Town Hall on Friday evening, although , in
many respects, like the previous successful and
enjoyable functions which have been held under the
auspices of this influential body of amateur me
chanics, had several notable points of interest . In
the first place, amongst the many exhibits were
beautiful models which probably would never be
otherwise on view . The musical arrangements were
also altered to give the visitors more time for
chatting and inspecting the exhibits ; and in place
of a set concert an excellent “ Blue Viennese
band played at frequent intervals during he even
ing . Messrs . Harding , sen . and jun . , were again
present with an excellent “ side- show " to use the
common term of experiments demonstrating the
phenomena of phosphorescence and fluorescence.
One of the most interesting experiments they
made was the silhouette portrait of a lady
visitor shown by means of the phosphorescence
Mr. Eric
on a sheet of prepared cardboard .
Bruce's lecture on his invention , the aerograph
oscope - an instrument whereby pictures from
an optical lantern are projected in space with
out a screen - formed one of the more important
features of the Conversazione . With this apparatus,
many pretty , weird , and scientifically interesting
effects were obtained by Mr. Bruce during the
lecture.
The chief model exhibit was undoubtedly Messrs .
T. J. Marshall & Co.'s wonderful miniature paper
making machine, about which we shall have to
speak later.
This working model was busy all
the evening turning out excellently made paper
from the pulp to the finished article.
The traders' stands included , in tool sections
especially, some very fine shows . Messrs . C. W.
Burton , Griffiths & Co. , of Ludgate Square , E.C. ,
who exhibited , in addition to a large collection of
small fine tools , a very fine American lathe, and one
of Prof. Boys' patent tool grinders, were well to
the front, and are to be congratulated on their
show. Messrs. Drummond Bros. , Ltd. , of Rydes
Hill, Guildford , were represented by Mr. Arthur
Drummond himself, who was well occupied all the
evening demonstrating the special points of his
firm's standard 31-in . s.c. lathe, and the practical
use of the excellent accessories now to be obtained
to suit this well-known tool.
Mr. Geo . Adams , of 144 , High Holborn, provided
a comprehensive selection of small tools , drilling
machines, model engineering materials, grinders,
lathes of all kinds, and other appliances , the whole
making a very interesting exhibit. Messrs . Cotton
and Johnson, of 14, Gerard Street , Soho , W. , placed
on view a lot of useful workshop appliances ; Messrs .
Leyland Barlow & Co., of Manchester, a well
designed hand shaper and a small vertical milling
machine ; and Mr. C. W. Franklin , of Uxbridge, a
special boring carriage and machine vice .
Mr. Stuart Turner, of Shiplake, Henley -on
Thames, whose high - speed engines and castings are
so popular amongst our readers, showed finished
parts , castings, and complete examples of model
and small-power steam engines, excellent castings
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for model locomotive wheels, water-tube boilers ,
etc. , and a new design of h.-p. gas engine of good
manufacture and proportions embodying several
novel points in the matter of governing .
Messrs. Carson & Co. showed two excellent t-in .
scale model locomotives — one of the “ Experi
ment " class, the other being a model of the large
six -coupled express locomotives now running on
the Caledonian Railway .
Messrs . Whitney had a very attractive stall,
exhibiting all kinds of model steam engines , pumps,
and fittings, electrical appliances, and materials .
Messrs . The Southwark Model and Engineering Com
pany showed several model locomotives, carriages,
and finished parts and castings, and also provided
a track upon which the well-made N.E.R. " Atlantic "
locomotive was kept running more or less all the
evening. Messrs . W. J. Bassett-Lowke, owing to
pressure of business, were content with providing
only a stall displayed with their comprehensive
catalogues.
Mr. A. H. Avery's exhibit of electrical apparatus,
dynamos , electro-motors, cut -outs , and other
appliances, was most interesting, more especially
as it included a harmonograph of the purely mechan .
ical pattern , which Mr. Avery showed at work
describing curves of pretty patterns to the delecta
tion of the onlookers.
Mr. G. Bathe , of 295 , Goldhawk Road , W. ,
showed one of his } b.h.-p. gas engines ; and Messrs.
Napier & Co. a fine four-cylinder motor-car engine
complete . Messrs. F. Darton & Co.'s stall included
a large collection of motors, dynamos, steam engines
and other novelties.
Amongst the many excellent exhibits by private
model-makers, the model undertype engine by
Mr. A. J. D. Harriss ( see the first issue of this year )
was especially noteworthy. Near to it was Mr. Tie
fenböck's beautiful model steam yacht , and Mr.
Smith's partly -finished Model ENGINEER electric
locomotive. Mr. A. J. Budd exhibited a model
gunboat , Mr. W. B. Hart a small model tank loco
motive, Mr. E. W. Twining a diminutive model
G.W.R. locomotive, Mr. A. H. Bird two steam
locomotives, Mr. G. F. Tanner a working set of
wireless telegraphy apparatus , Mr. Croft model steam
engines, Mr. Bashford and Mr. Waller model loco
motives, Mr. Clayton hydraulic engines, and Mr. F.
Vickery splendid water-colour drawings of famous
past and present G.N.R. locomotives.
Two very fine model L.B. & S.C.R. locomotives,
which we understand were made by the Model
Manufacturing Company, were exhibited by the
owners. Mr. J. Chadwick Taylor exhibited his
steam road roller, and also the model old- time
locomotive, “ Agenoria ,” which, it may be men
tioned , is now fast approaching completion.
Mr. H. Hildersley again arranged the " moving
model table," the various models-Mr. Glover's,
displayed
Mr. Riddle's, and other members
thereon being driven by his splendidly made electro .
motor . On this table Mr. Hildersley's powerful
induction coil was also shown working.
Among the interesting cardboard model loco
motives were fine small scale replicas of Webb's
“ Greater Britain ” and Mr. Drummond's latest
six -coupled express engine. Mr. Kirkby and Mr.
A. Bowling exhibited their locomotives under steam
on the Society's track .
( To be continued .)
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connecting -rod and one at the other, this being ,
obviously, necessary, as the small end of connect
ing-rod is not split , but either bored out from the
solid forging , or turned in the lathe , if it can be
swung. The set-screw ( with lock -nut) is fitted ,
By WALTER C. RUNCIMAN .
as shown in the coloured plate, to make the neces
( Continued from page 61. )
sary adjustment after the brasses have been let
together -- .e ., when so much wear has taken
AVING considered the general arrangement
place that they need taking up. A flat is cut on the
H and working of the engine , the prospective
back brass, and between this and the set - screw a
builder may now turn his attention to
matters of detail in the construction . The drawings ,
3- in . steel plate is inserted to protect the softer
material . As this bearing, like all the
other working surfaces, has been kept as
large as possible , it would be a great
advantage to put 5-16ths-in . drill through
the pin when finished. The connecting
rod might be treated in a similar manner ;
and if it is not possible with the
means at the builder's disposal to drill
completely from one end , the job could
be turned if the same size drill as that
used for the tapping hole for set-screw
che
nne
e
at back-end were employed .
Figs . 10 and II show alternative
designs for the main bearing caps. The
former is suitable if grease cups are
to be used ; the latter contain oil wells ,
as shown, in which brass tubes are
fitted , and trimmers of the usual cotton
wick type inserted .
In Fig. 12 the big end connecting
rod brasses are shown . As the mini
PF
mum weight of these is of lesser
consideration than that of the parts which
have a purely reciprocating motion, it is
immaterial whether they be shaped away
Cycle

"
242

Design for a Small Otto
Gas Engine .

2

732 74 432 "

/8 "
1%
Fig . 12 , -Big - END CONNECTING
Rou BRASSES .

Figs . 9 , 10, 11 and 12 , show the piston ,
alternative forms of main bearing caps , and
big-end connecting -rod brasses . The piston
is of the usual form , is fitted with a couple
of cast - iron rings, and the end dished to re
duce the compression space , and hence increase
the pressure on the compression stroke.
The
thickness of the metal at back end is shown as
fin . , and at the mouth as in . , tapering to 3-16ths
in . ; but it will be advisable to use a casting with
more metal in it than this, to ensure that the piston ,
when it leaves the lathe, possesses a perfect surface .
The piston pin is i in . diameter over its bearing
Surface, and over one boss, and I 1-16th ins.,
tapering to i in. at the other boss, in which a
t-in . square -headed set -screw is inserted to pre
vent rotation of the pin-an occurrence which is
most detrimental to both the pin and piston . The
piston pin brasses have a flange at only one end,
and are inserted so that one flange is at one side of

56
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94 "
Fig . 13.-DETAIL OF GOVERNOR .
as much as possible or not . For long runs it
is an advantage to have the oil well as large as
possible , and it is preferable to make the latter
part and parcel of the outer brass than to
employ a separate oil vessel on a rapidly moving
member. So long as an appreciable clearance is
given between the sides of the brasses and the
crank webs that is all that is required . In the draw
ing Fig. 12 the customary :-in . flange is given .
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Fig. 13 gives details of some of the governor
gear — the picker , mounted on the pivoted weight .
The spring, which acts in opposition to the inertia
of the weight , may be obtained , together with the
exhaust and air-valve springs, from Herbert Terry
and Sons, of Redditch . Further details of the
valve operating mechanism , cam , etc. , will be dealt
with in a subsequent article.

tion to the fact that Henry Butler , of Whiston
Street Works, Derby, has announced that he is
placing complete sets of parts on the market at
very reasonable prices . These no doubt will be on

Yotubes
-

Witcher

"Ptar forgrease
con

24
3/4 "

2"

FIG . 10. – MAIN BEARING CAPS FOR GREASE
LUBRICATION .

FIG . 11. -MAIN BEARING CAPS FOR OIL
LUBRICATION .

413

----

Pin

* % 2 groove

tap14 "

Fig . 9. - LONGITUDINAL AND Cross SECTIONS OF Piston.
In reply to many enquiries which have reached
me respecting the supply of castings, forgings, etc. ,
for this engine, I would draw the readers' atten

Fig. 14. - PISTON - PIN BRASSES.

sale very shortly , after the complete set of draw
ings have appeared in this Journal.
( To be continued . )
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How

It Works .

By A. W. M.
III .-AN ELECTRIC MOTOR .
(Continued from page 80. )
HE constituent magnets are shown in Fig.
28. The coils are here split as well as the
THE
cores.
It will be seen that A and B are
a pair of horseshoe magnets, having their cores
wound on the poles .
If the magnets were
placed with their poles together , the effect mag
netically would be the same, whether the coils
were wound as four coils, like Fig. 28 , or as
a single coil on each pair of poles, as Fig. 27 .
It would only be necessary to spread out the poles
so as to allow space for the coils and make the poles
tomeet in the centre ; but it would not be economical ,
because by winding the coil over both poles, as in
Fig. 27 , the same magnetising power is obtained
with less weight of copper in the coil . A similar
pattern of motor, but having only one magnetising
coil, is shown in Fig. 29. This field -magnet is also
composed of two horseshoe magnets (see Fig. 30)
which shows the field - magnet split into its two
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pull at starting, a series winding is suitable, because,
as already explained , the armature will absorb
current according to the load put upon the pulley ,
and as the whole of the current which passes through
the armature must pass through the field -magnet
coils , the larger the current taken by the armature
the greater will be the power exerted by the field
magnet, provided its core is not in a state of
magnetic saturation . A double effect is , therefore,

N

S

Fig . 29 .
Α.
produced , namely , not only a greater strength in
the armature poles , but an increase in the strength
of the field -magnet poles , the pull exerted by the
armature against the load thus increasing very
rapidly with increase of current. This winding is
much used for traction and crane motors ; also for
driving pumps . It is also a useful winding when
the load is constant, such as air propelling fans
would produce . It is not selected when the load
is a variable one , and the speed may not vary ,
because the variations in strength of the magnetism
of the field -magnet produced by the alteration in
the amount of current according to the load cause

first

B
FIG. 28.
constituent magnets, the coil being divided into
two portions. As with Fig. 27 , it is more economical
to use one coil embracing both the poles. In Fig.
31 a four- pole motor is shown , having the coils
wound on the poles . Fig. 32 shows this magnet
split up into its four constituent horseshoe mag
nets, the coils being also divided . The same con
siderations as Figs . 27 and 29 apply to this magnet
also . With an understanding of these examples
the magnetic construction of other patterns of
motor field -magnets can be followed .
Though castings in iron or steel, or combinations
of such castings with wrought-iron cores , are
generally used , yet where, for convenience, it is
desired to use wrought iron entirely, field -magnets
are made and built up with constituent magnets.
Fig. 33 is a diagram of such a field magnet, composed
of two horseshoe -shaped magnets, made from
flat iron bars , the coils being slipped over the poles
when the magnets are placed together. This magnet
is the equivalent of Fig. 27. The kind of field
magnet winding adopted for a motor is determined
by the kind of work which the motor is to do. If
the armature will be required to exert a very strong

S

s

FIG . 30 .
For
fluctuations in the speed of the armature.
instance , when the load increases , the field -magnet
strength increases ; this in its turn raises the back
voltage which is being generated in the armature
coils and causes the speed to fall, or there would
not be sufficient difference between the armature
voltage and the supply voltage to send the necessary
current through the armature coils. The speed
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thus falls owing to two causes, first, by reduction
necessary to enable the extra current to flow with
out reference to the alteration in the field -magnet
strength , and secondly , by a reduction necessitated
by reason of the increase in the strength of the field
magnet. This double effect produces a considerable
difference in the speed for given variations in the
load . The converse takes place if the load is de
creased ; the speed then increases rapidly, because
the decrease in the current, as demanded by the
lighter load, diminishes the strength of the field
magnet poles. The armature must, therefore,
rotate at a higher speed to produce the necessary
higher back voltage, as less difference will be re
quired between the armature voltage and the supply
voltage to send the diminished current through the
coils. If the load is removed entirely, there is a
liability with some motors of the speed increasing
beyond the safe limit. The series winding is a very
useful one for small motors, as the field coils do
not require such fine wire as when shunt wound ; if
the load is constant, the speed remains constant.
There is one condition under which a series wound
motor runs at constant speed with varying load ,
and that is when a single series wound motor is
driven by current supplied from a series wound
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than if the coils are series wound. The same
necessity for increase of difference between the
voltage generated by the armature and the supply
voltage still exists with increase of load , and the
speed falls to allow for this , but the extra current
flowing in the armature has a de-magnetising effect
upon the field -magnet, and slightly weakens its poles ,
thus producing diminished armature voltage and
reducing to an extent the drop in speed ; the
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dynamo ; if the machines are suitably designed , the
motor will run at the same speed as the dynamo
whatever load is applied to the pulley, because the
increase of current in the motor with increase of
load produces increase of the voltage of the dynamo,
which compels the motor armature to maintain its
speed, the reverse action taking place with decrease
of current taken by the motor . This causes the
voltage of the dynamo to diminish , and counteracts
the tendency of the motor armature to run faster
under the diminished load.
If, therefore, the
speed of the dynamo is kept constant, the speed
of the motor will be constant.
When a motor is required to run at constant speed
with a varying load, the shunt system is generally
used for the field -magnet coils, because the variation
in the current taken by the armature has very small
effect upon the strength of the field -magnet poles,
owing to the field coils being excited by a separate
current to that which flows through the armature.
As a matter of practice, a certain difference of
speed occurs between no load and full load in many
machines, but a much nearer approach to constant
speed is obtained with a shunt-wound field -magnet

reverse effect obtains with decrease of load and
prevents the speed from rising to so great an ex
tent. If the supply voltage is altered, the motor
speed will also alter, though not necessarily in
direct proportion. When exact automatic speed
regulation is required , a combined series and shunt
winding is used for the field -magnet, the series
coils being connected so as to de-magnetise the
magnet poles as the armature current increases ,
due to increase of load . It must be remembered
that decreasing the strength of the magnet poles

causes increase of armature speed , and increase of
strength of the magnet poles produces a diminished
armature speed ; therefore, if the series winding
opposes the shunt winding and is correctly propor
tioned, it will automatically counteract any ten
dency of the armature speed to alter with change
of load by altering the strength of the magnet poles
inversely , as the strength of the current which Hows
through them. The machine must be of suitable
design so that the magnet will respond to this ;
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this method is called a differential winding, because
the coils produce different effects upon the magnet
poles.
The speed of a motor may also be regulated
or altered by independent control. One method
is to insert a resistance in series with the motor
and increase or decrease the amount of resistance,
according to the speed desired ; the effect is really
to alter the voltage at the motor terminals, because
the resistance absorbs so many volts according to
its value in ohms at any particular moment. By
Field coils

Hila
行l

poor0000000

RC

o

Fig . 34 .

Armoture

absorbing, say, half of the supply voltage in the
resistance, only half the voltage would reach the
motor terminals, and , therefore, the armature would
run at very much lower speed . This is a very con
venient method , though not economical, because
the resistance absorbs electrical energy which is
merely wasted in heat. It is much used , however,
and with small motors the waste of energy is often
not of so much importance as convenience in con
trol ; it would be particularly applicable to a
magneto motor.
Series wound motors can also be controlled by
using a resistance in parallel with the field coils so
as to shunt part of the current past the coils when
the load increases ; by this means the resistance
acts as a by -pass to the magnet coils only (see
Fig. 34) . The whole of the current taken from the
বঠঠে 8
Field coils

c

FIG . 35

Armature

Fluft
mains passes through the armature, but by ad
justing the resistance R the amount of current
passing through the field coils can be varied. If
R is of high resistance or the switch is on the off
stop , all or nearly all of the current taken by the
armature will flow through the field coils . If R is
small , a considerable proportion of the current will
be shunted away from the field coils ; the strength
of the magnet poles can thus be varied and the speed
regulated . Shunt wound motors can also be con
trolled by inserting an adjustable resistance in
series with the field -magnet coils (see Fig. 35 ). By
increasing or decreasing the resistance R the
current flowing through the field -magnet coils will
be increased or diminished , the strength of the
magnet poles altered accordingly, and the speed
regulated .
( To be continued .)
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Bookshelf .

(Any book reviewed under thisheading 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.]
By
ELECTRICAL INSTRUMENTS AND TESTING .
Norman H. Schneider. New York : Spon and
Chamberlain. London : E. & F. N. Spon , Ltd.
Price 4s . 6d . net ; postage 4d .
This is an excellent introduction to the subject
of electrical testing. The various testing and
measuring instruments, such as galvanometers,
rheostats , keys and shunts, voltmeters and amme.
ters, the Wheatstone bridge, and the potentiometer,
are described in detail , and full instructions as to
their uses in the usual testing operations required
to be performed in the engine room , the power
Mr.
house, and in the technical laboratory.
Schneider knows how to explain his subject in clear
and simple language, and has succeeded in making
this volume a welcome addition to the other popular
handbooks associated with his name .
THE APPLICATION OF ELECTRIC MOTORS TO
MACHINE DRIVING. By Andrew Stewart,
A.M.I.E.E. London : S. Rentell & Co. Third
Edition , revised and enlarged . Price 29. ;
postage, 3d .
In this edition the author states that the rapid
progress in this branch of engineering has rendered
it necessary to entirely re -write the book in order
to bring it up to date. It should prove a useful
work for those intending to adopt electric driving
for their machinery or seeking plain information
on the subject . The author deals with the ques
tion as it should be dealt with — that is, from a com
mercial point of view - giving detailed examples
of costs and results . He emphasises the fact that
there are incidental advantages besides those which
may be obtained , due to the mere saving in trans
mission expenses . In a chapter entitled “ Why
Electricity Pays," some figures relating to electric
distribution of power are given , Other chapters
are devoted to special considerations, such as
Electric Power in Shipbuilding and Engineering
Works ; in Printing : in Textile and Paper Fac
tories, etc. Some figures are given of the power
required to drive various tools and machines , and the
question of single motors to each machine versus
driving a group of machines by a single larger
motor is very well discussed . The author rightly
decides that the question must be determined
according to the circumstances of the particular
instance , and gives some details of cost of running
a number of machines by the two methods . We
are pleased to note he points to the fact that the
speed at which the armature of a motor runs largely
determines its price, and that in comparing
quotations the speed , as well as the horse
power, should be taken into consideration . Single
and polyphase alternate current motors are briefly
mentioned and described . Some attention is given
to modern motor starting switches and controllers .
A number of examples of miscellaneous applica
tions of electric motors, and a chapter on Elec
tricity Tariffs complete a book which contains
a great deal of information , given in clear and
readable form , accompanied by a large number of
good illustrations of motor -driven machines .
..
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Marine Engineering and
building Notes.

Ship

By Chas. S. LAKE .
THE TEMPORLEY TRANSPORTER APPARATUS.
The importance to shipping companies of facili
ties for rapid loading and unloading of their vessels
cannot well be over -estimated . Not only is it of
great moment that cargoes should , in most cases,
be put into and taken out of ships with all possible
despatch , but also that the risks involved in the
operation should be reduced to a minimum , and any
appliance which lends itself to the accomplishment
of these aims is certain to be successful.
Especially is this so in cases where for one reason
or another freights rule low, for then the length of
time occupied in loading the vessel ( involving the
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enabled to give particulars of an installation
supplied by them to the Portuguese Government
for use in connection with the transit sheds at
Delagoa Bay. The illustration shows a large
steamer of the German East African line alongside
the quay on which the transporter is situated .
The installation consists of four travelling tower
transporters, working in conjunction with thirty
six fixed transporter beams. The fixed beams are
spaced 16 ft . 5 ins. apart, and extend right through
the sheds and over the trucks standing on the rail
way line at the back of the sheds . The travelling
tower transporters are of the raised platform type,
in order that railway trucks may pass underneath
them , and are arranged to couple up to any of the
fixed beams, the driver effecting the coupling up
from his position at the engine.
The goods are hoisted from the vessels and
lowered either into trucks on the quay into any
position in the sheds , or directly into the trucks at

THE TEMPORLEY TRANSPORTER · AT WORK ON A GERMAN EAST AFRICAN STEAMER .
question of dock dues and other charges) has to be
taken into the most serious consideration , and the
rapid handling of cargo is the only means by which
transactions undertaken by owners of ships under
these conditions can be made to pay at all.
Probably the majority of readers of THE MODEL
ENGINEER are acquainted with the apparatus
known as the
Temporley Transporter , " a device
for dealing expeditiously with the work of loading
and unloading ships from the quay-side.
By
means of this appliance, cargo can be quickly lifted
out of the hold of a vessel and deposited either on
the dock itself, in warehouses located there, or in
railway trucks alongside, as may be desired. The
same operation in the reverse direction is, of course,
carried out with equal facility.
By the courtesy of the Temporley Transporter
Co., of 72 , Bishopsgate Street Within , the writer is

the back thereof.
cally.

The plant is operated electri .

SPEED AND ENDURANCE Test OF BRITISH CRUISERS .
On leaving New York with the Second Cruiser
Squadron at the conclusion of the visit paid to
America recently by the ships comprising that
squadron , Prince Louis of Battenberg signalled ,
when clear of Sandy Hook , “ Make the best of your
way independently to Gibraltar at greatest speed
with the amount of coal on board ." The result of
this order was interesting. The Drake ( flagship,
with the Prince on board ) passed Tarifa Point seven
days seven hours and ten minutes from the signal
being given. The Berwick followed , only eight
cables astern, and then came the Cumberland a
good third . The rest of the squadron, consisting
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of the Bedford, Cornwall, and Essex, were altogether
out of the hunt. The first -pamed broke down and
had to steam with only one set of engines for two
hours, during which repairs were carried out on
the damaged set . The Cornwall and Essex had no
mishaps, but failed to keep anywhere near their
competitors in the race, in spite of the fact that on
their preliminary trials when new they showed
better results than did the Berwick and Cumber
land. The flagship Drake is nominally a faster ship
than her companions, but she had to hustle with a
vengeance to beat the Berwick. Plenty of work
was found down below in the stokehole depart
ment, not only for the regular hands employed
there , but also for the petty officers and men who
volunteered to assist in getting coal from the after
and reserve bunkers to the fires, a task representing
( especially to them) a great deal of hard and un
remitting work . The Drake's midshipmen , warrant
officers, and lieutenants took turn and turn about
in shovelling and hauling coal for the stokers.
The STEAMER “ BELLEROPHON ."
There was recently launched from the North
Yard of Messrs . Workman, Clark & Co. , Ltd.,
Belfast, a large twin -screw steamer, having a gross
tonnage of 9,000 tons, for the Ocean Steamship
Co., Ltd., of Liverpool. The new vessel is one of
four being built at the yard mentioned for the
same owners . The cargo space is divided into
seven very large holds, all being free from obstruc
tion of any kind, and the decks are supported by
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swung from specially built derrick posts, which
serve also as ventilators for the holds.
The
accommodation for the captain , officers and engi
neers is provided in large steel deck -houses , four
storeys high, placed amidships, and petty officers
will be housed in a deck -house abaft the engine

Fig . 2. —The OPPOSITE END OF -IN . SCALE TUNNEL
ALSO IN MINIATURE .
casing. The seamen's quarters are in a steel deck
house at the after end of the upper deck, while
those for the firemen are similarly placed in regard
The propelling machinery con
to the main deck.
sists of two sets of triple expansion engines taking
steam from double-ended multitubular boilers
carrying a working pressure of 190 lbs. per sq . in .
The vessel has been named the Bellerophon .
New BATTLESHIP FOR THE U.S. Navy .
A new first-class battleship, the Idaho, has
recently been launched from the ways of the
William Cramp & Sons' Ship and Engine Building
Co. , of Philadelphia. She has a length of 375 ft .,
a beam of 77 ft., and a mean draught of 24 ft . 8 ins . ,
corresponding with a displacement under normal
conditions of 13,000 tons.
The machinery consists of twin -screw triple
expansion engines giving an indicated horse -power
of 10,000 and providing the ship with a speed of
17 knots . The normal coal supply is 600 tons,
whilst the total bunker capacity is estimated at
1,750 tons .
The ship has a battery consisting of four 12 -in .,
eight 8 -in . and eight 7 -in . breech -loading guns,
with a secondary battery, and two 18 -in. sub
merged torpedo tubes. She is protected with 9-in .
armour at the water-line , with thinner plating above
the belt forming a casemate .

FIG.1 . -A Gothic TUNNEL ENTRANCE IN MINIATURE .
heavy girders fore and aft. By means of this con
struction the bulkiest type of consignments may
be shipped without difficulty:
A novel feature in the design of the vessel is the
absence of masts, the derricks being stepped and

A MIXTURE of copper containing 24 per cent . of
silicon may be readily drawn into wire or rolled
into sheets, and excellent spring metal has been
made from it .
A BRASS mixture which has nearly the same
coefficient of expansion and contraction as cast iron
is ordinary gun -metal, or 88 parts copper , 10 parts
of tin, and 2 parts of zinc.
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Tunnels are best laid on a straight. portion of the
line , unless it is a short one .
Two additional views of tunnel entrances on the
Great Western Railway are given herewith .
Fig. 3 is the western end of the first (originally
No. 2 ) tunnel on the main London line coming up
from Bristol, situated close to St. Anne's Park

By E. W. TWINING.
N the last volume of The MODEL ENGINEER ,
IN on pages 202 , 249 and 298 , I gave some draw
ings of bridges and tunnels suitable for model
railways, with instructions which en
deavoured to show how they may be
constructed , accompanied by photographic
views and sketches of similar full size
works on two or three of the English rail
ways.
I now , with the Editor's permission,
supplement these by giving some photo
graphs of a model tunnel with Gothic en
trances on a small railway laid in my
garden to a scale of in . to i ft . , the gauge
being if ins. The construction of the two
entrances coincides with the drawings
given in the above -mentioned pages, except
in point of size, the dimensions being half
those given , and with the exception of the
two octagonal turreted towers at one end ,
which owing to the smallness of the work
were cut from square quartering, and the
embattled tops cut out with saw and
chisel. The mouldings were made exactly
as described — that is to say, they are of
lead cast circular in wooden moulds and
Fig. 4. -ONE OF THE ENDS OF SALTFORD TUNNEL, G.W.R.
straightened out. They are nailed to the
wood with shoemakers' brads.
The annexed photograph (Fig . 1 ) will be recog
Station. The style of architecture is heavy Norman ,
and it has a very imposing appearance .
nised as the design given in Fig. 6 of previous
It will be noticed that the left side of the entrance
article, whilst Fig. 2 isbuilt from drawing Fig. 9.
The tunnel is formed of concrete for about i ft .
is not complete. This is attributed , it is said , to an
at each end , and follows the shape of the pointed
inspiration received by the engineer Brunel , who,
entrance . The centre is of wood of rectangular
when inspecting the progress of the work , conceived
the idea that a romantic effect might be
produced by leaving a portion of the
stonework unfinished, thus giving the
idea of an ancient ruin. An incidental
consideration may have been a saving
to the pockets of the shareholders, though
this is not recorded .
The remaining Fig . 4 is one of the
ends of Saltford tunnel. Its appearance
is, however , greatly marred by the large
unbroken expanse of retaining wall , which
is not in keeping with the pointed open
ing and Gothic character, though the
more
writer believes that this is
modern portion of the work, as Bourne,
in his fine work on the Great Western
Railway states that Saltford tunnel
entrances were flanked on each side by
embattled turrets of great beauty. That
is extremely probable, as the next tunnel
on the line at Twerton , illustrated in my
previous article , is so adorned .
FIG. 3.-No. 1 TUNNEL, ST. Anne's PARK , NEAR BRISTOL, G.W.R.

form . The length of the tunnel is about 9 ft. , and
is laid on a curve of 6 ft. 6 ins. radius . I may say
that the laying of a tunnel on a curve is not ad
visable unless a shaft be arranged at the middle of
the tunnel length from the top to give access to the
interior, as when an engine or vehicle becomes de
railed it is a matter of great difficulty to get it out.

IRIDIUM is one of the non - ferrous metals
which rival steel in hardness, and there are
many instances in which it could be used where a
hard non -corrosive metal is necessary .
The Daily Chronicle states that Sir David Salomons
has offered to the Aero Club a valuable prize to the
first mechanically -propelled aeroplane constructed
in this country which succeeds in flying a given
distance and returning to the point ofdeparture.
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Fittings

The

Atlantic

of

a

which the longitudinal bars ( A and B , Fig. 8a )
have been previously fixed , the turns being the
required distance apart, according to the mesh of
the grating . Sweat with solder the two thicker
wires A and B, and cut the florist's wire all along the
edge of the wood , trimming to proper length. In
this way two gratings are made at once - one on
either side of the wood .
To make the ladders ( Fig. 26, see page 85 of
the last issue ), instead of having a wooden jig

Model

Liner .

(Continued from page 86. )
ONTINUING the description of

the
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deck

wires, A and B , at the proper distance ac
cording to the length of the seat) on a piece of

FIG . 2. -CAPSTANS ;
2 OFF .

Fig . 3. —COMPANION
WAY .
 ها2 ہج

Fig . 14. - METHOD OF
MAKING SEATS.
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ring
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Perforoled
zinc

Brass
ring
Wire

33

Crows nest

Rear mast

Fore most
Fig . 5. —DETAILS OF MASTS AND RIGGING .

board ; then lay on them, at right angles and very
near to each other, a quantity of fine tinned wires,
all of which should be cut to the same length.
The number of the cross wires depends on the size
of the seat. Solder them into position, and then
bend the whole to shape , as shown at G, the excess
of length of the wires A and B forming the legs of
the seat.
The gratings for the three skylights are made
in a very similar manner. Some brass florist's
wire is wound round a thin piece of wood , upon

with saw -cuts in it, make holes at the correct
pitch of the rungs of the ladder in a suitable
piece of wood ; put the short pieces of wire forming
the rungs into these holes, so that they project
a fair distance, as indicated in the sketch (Fig. 26a ) ,
and lay on two wires at A and at B, so that the
steps are between them . Solder with plenty of
solder, so as to fill up the gaps between the wires,
then fill flat and repeat the operation on the other
side. There are six such ladders in the model
liner - four of the width of that shown in the sketch ,

III
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and two slightly narrower, which lead from the
middle to the upper bridge (see Fig . 22 ). The
rungs are painted grey, and the sides white.
Six sizes of ventilators are used on the boat (see
Fig. 17 for dimensions , and the key letter for the posi
tion in the general plan ) , and a pattern in wood must
be made for each. From the wooden pattern make
a mould of plaster-of. Paris in two halves ; then cast
as many duplicates of the wooden pattern in lead ,
( or some other readily fusible alloy ), as you require
ventilators, taking the preliminary precaution to

which are of cotton , wire is employed and soldered
to the standards, the whole being painted white.
The steering gear is arranged as shown in Fig. 23.
For the steering wheel a section of brass pipe is
employed , and brass wire spokes soldered through .
To find the exact centre of the wheel the following
method was used : A piece of wood was turned for
a distance of half the width of the wheel face , and
hollowed at the centre to take the boss in the wheel,
as shown in Fig . 23a. On this jig the rim
was then placed , and the boss in the centre

Copper
wire

Pouring
hole
PAD
A

B
С

01D
D

Holt of
plaster
mould

Fig . 17h .
BASE .

FIG . 179. - METHOD OF
CASTING VENTILATORS .
G
0:00
Fig . 17.-VENTILATORS .

DE

'

hole ; the spokes were placed through the
let in each a piece of clean copper wire, as shown in
the sketch , Fig. 17a .
By means of this copper
rim , and the whole soldered in its final position.
wire hang the lead casting in an electrotyping
Figs. 27 , 28 , and 30 (see last issue ) are cast ;
copper bath ; in a few hours the whole casting will
if of heavier metal than magnalium , it is best to
be covered with copper,
the thickness of the de
posited copper depending
on the length of time
Telegraph
Telegraph
the casting is immersed .
1 o
When the deposit is suffi
Top bridge resting on chort room
ciently thick , trim and
ť
smooth it , then cut to
proper length, and , with
the aid of a blowpipe,
melt the lead away , heat
ing at the open ends first.
21
You then have a cop
per shell, very light, but
sufficiently strong, if the
thickness of the deposit
is correct, making an
excellent model ship's
Middle bridge resting on officer's cabins
The sixteen
ventilator .
boats of the smaller liner
Mr. Nicole is building
13-2
are made in this way .
The electrotyping bath
is the single -cell process
FIG . 10. -PLANS OF FOOTBRIDGES .
described in Bonney's
“ Electroplater's Hand
remove from the underside all metal not wanted ,
book ” (see pages 205-6). The boats of the larger
or, in short, to core them out to prevent excess of
liners are carved from wood . There are four
weight. Fig. 29 is of wood with a small piece
different sizes, and sixteen boats in all. Ten of
of wire through it.
them are in the centre of liner and six in the rear,
Pulley blocks of such small dimensions are
and are painted white, with a black border.
difficult to find , although there is an easy
With the exception of the three lower railings ,
노

Funnel
Pilot
thouse

This half shows
roiling (details of
houses omitted )

o

%
2,8

Mochinery
root

groove , and twist thin wire round the groove, end
ing in a hook ( see Fig . 30a ). When painted a
steel grey will prove a very good representation .
It may be mentioned that the colours used were
Maurice's porcelain in white, signal red , black,
mahogany, light oak , and a mixture of white and
black for greys. The hull
Rolling removed
has about six coats of
to show details of
paint ; sand -papering was
ponelling
performed between each
The whole boat ,
coat.
Lodder
when finished , received .
three coats of carriage
varnish .
Mr. Nicole adds in
concluding his description ,
that whilst a boat with
all the fittings such as
here described may not

58

Chort room
3

2
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FIG . 17.-SMOKING ROOM CONNECTING
BRIDGE .
method of making them which is here described.
Take a brass pipe of the size required , but of small
bore, and cut it in the lathe into slices of about fin .
wide ; before parting, turn a groove in the centre of
each ring, and then separate ; flatten each slightly
with a blow from the hammer, round them in the

Smoking room (ponelled tike saloon)
12,0

FIG . 12.–SMOKING ROOM : PLAN AND ELEVATION .

model , especially as in the winter months a boat
built for racing purposes remains idle .
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Practical Letters from our
Readers .
[ The discussion
Editor invites
readers ofto practical
make useanof mutu
this column
for the
full
of matters
interest.
Letters
may be signed with a nom -de-plume, if desired, bw the full
name and address of the sender MUST invariably be attached,
though not necessarily intended for publication .]
A Canadian Reader's Workshops.
TO THE EDITOR OF The Model Engineer.
DEAR SIR, -As a reader of your paper I have been
much interested in the photographs of models and
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moves both machines, thus keeping the belt between
them in adjustment. They are run by the 4- h . - p.
Ohio gascline engine shown in the photograph. This
engine also operates the rock crusher, sample
grinder, and lighting dynamo. The current from
the alternating dynamo I use to operate the ex
perimental electric furnaces, and am at present con
ducting a series of experiments in smelting Canadian
iron ores containing, tilarium and sulphur. The
dynamo is very efficient, as I made the clearance
between the armature and fields as small as possible,
and frequently get 50 amps. at 50 volts for half-an
hour at a time without undue heating . Occa
sionally the current reaches the 70 -amp. mark.

Fig . 1.–South SIDE VIEW OF MR . J. W. EVANS' WORKSHOP.
workshops of your readers, and am sending you
some photographs of my own . Fig . 1 is a view of
the south side of my workshop ; Fig. 2 of the furnace
and engine room, which I have in the cellar ; and
Fig. 3 is a view of the laboratory. In the photo
graph Fig . 2 an alternating current dynamo is
shown at A ( 30 amps. at 50 volts .) and B is
the exciting dynamo - a 150 -watt shunt-wound
machine, 3 amps. at sovolts. Both of these machines
I built last winter during my spare time in the work
shop. The exciter is belted to the alternator ,
which has a pulley on each end of the shaft , and
both machines are bolted to the one foundation
block , so that the tightening of the driving belt

Fig . 3 shows the laboratory where analyses of gold
silver, nickel and copper and iron ores are made,
and also the analyses in connection with the electric
smelting experiments. In the laboratory is a 200- watt
dynamo for electrolytic work, which is home-made,
as are also the power agate mortar grinder, the
measuring instruments, and a good deal of the
apparatus. The dynamo is driven by a water -motor,
and is also used to charge three accumulators, as
well as for nickel and copper precipitations direct.
I am sorry the details in the photographs are not
clear , but they are all flashlights, and I had to divide
up a number of cartridges to take the photographs,
and the light was not strong enough to bring out the
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details properly. If any of your readers are in
terested in the details of the alternating dynamo ,
I will be pleased to give them on application.
J. W. EVANS .
Yours truly,
Ontario , Canada .

Lapping Cylinder Liners in the Lathe .
TO THE EDITOR OF The Model Engineer.
DEAR SIR , I am sorry " J. T.” is so hard to
convince , but I can assure him that it is no new
theory that I am starting, but an established fact ,
that to prevent wear, after lapping , a soft lap must
be used. I cannot go further into this question
now, as an article on this subject will appear in due
course, which I hope to be able to illustrate with
micrographs taken from surfaces lapped with differ
ent kinds of laps.-- Yours faithfully ,
V. W. DELVES BROUGHTON .

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 Quales
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 subiects 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 corte
spondents are recommended to keep a copy of their Queries for
reference. (3) A stamped addressed envelope (not post-card)
should invariably te enclosed, and also a " Queries and Replies
Coupon " cut out from the advertisement pages of the current
issue. ( 4) Queries will be answered as early as possible after
receipt, but an interval of a few days must usually elapse letore
the Refly 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)
Au 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 :
( 15,320) 120- watt Dynamo Windings. T. S. B. (Dart
mouth ) writes : I should be much obliged if you would answer me
the following. I have got an Avery type dynamo casting (size as
sketch, not shown ). I want to get 120 watts from it, if possible
30 volts at 4 amps . What wire (gauge and amount) would be
required for fields and armature for 30 volts ? I have got 15 Ozs .
19 gauge d.c.c. wire at hand, new . Could I use this for armature ?
Icuit.
intend
usingI 25
to allow
resistance
in outer? cir:
Could
lightvolts
fourlamp
such
lamps for
from
this machine
If
not, how many ? I have looked through my back numbers of
THE MODEL ENGINEER, but cannot find anything referring to
this size. I have also your book and Avery's, with same result.
Could I run this machine as a motor from a 240 -volt town supply,
with a starting resistance with the same winding for the 30 volts ?
Also, what power will it take to drive it as a dynamo at full load ?
Wind armature with No. 22 gauge d.c.c. copper wire ; get on
as much as you can - about lb. will be required. Wind twelve
coils, two in each slot. Commutator, twelve sections. Wind
field -magnet with No. 22 gauge s.c.c. copper wire . Get on as
much as you can - about 3 lbs. will be wanted for each coil. Join
both coils in series with each other, and connect in shunt to the
brushes. You should be able to obtain 120 watts output easily
at a fairly low speed -- say, 2,000 r.p.m. approximately. It will
depend upon the number of turns you get in the coils and the
armature clearance to a great extent. You do not say what
candle-power the lamps are : if 8 c.-p. each, the machine should
light them well-- perhaps more if required. Dynamo will require
about bh.-p. to drive it at full load . To runit as a motor from
continuous current supply mains you would have to use a resist
ance permanently in series with it, and keep the machine on a
constant load , or use a variable resistance, and adjust it for each
alteration of load.
(15,232] Estimating Capacity of Accumulators. H. W. H.
(Borsillah Dn .) writes : In your book , Small Accumulators,"
page 46, you show that i sq.ft. of positive area (144 ins.).equals about
10 amp.-bours. In your issue for November 2nd, page 429, under
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Query 14,836, you say, “ Reckon 25 amp.-hours per sq . ft. of sur.
face .' Which is correct ? Can I charge small accumulator safely
at 4 amps. per sq. ft. of area ? For instance, I have some 12-amp
hour cells, measuring over 72 ins . area (positive). Could I charge
these at 2 amps. safely ? On the instructions the makers give
If amps .
The capacity in amp.- hours of any accumulator plate cannot
be stated definitely, except on the result of trial. It depends not
only upon the area , but also within limits upon the thickness of
the plate ; it will also vary with the make of plate, and with the
size. Large plates have a somewhat greater capacity than small
plates per square foot of active area . The figure 25 amp.-hours
per sq .ft. is somewhat high for small plates in general ; 15 would ,
perhaps, be a better figure to take as a guide, though 20 may be
obtained with thick plates of good material and construction,
discharging at low rates of current. The capacity becomes less
the higher the rate of discharge. The io amp.-hours referred to
in page 46 of our handbook applies to the particular cell tested.
R & charging, it is usually advisable to keep to the maker's figures,
but as he would probably keep on the safe side, it may be per
missible to exceed his rate. For pasted plates st amps. per sq . ft.
is not considered too high . The cells become hot if charging rate
is excessive.
(15,263] Small Dynamo Troubles. C.W.H.(Tredegar) writes :
Kindly help me out of a bit of a difficulty. I am a collier, a id
therefore I know very little about electricity, but that little is
gained all from these columns (THE MODEL ENGINEER ). I have
a small dynamo ( sketch not reproduced ), tripolar-wound, quite full,
with the enclosed sample of wire. I have tried armature with the
small size, which makes matters worse. It will only just redden
a 4 -volt lamp ; but as a shunt motor it is more than I can do to hold
the quarter shaft which it has, with current from a 4 -volt 20 -amp.
accumulator. I have the handbook “Small Dynamos ,” but
cannot find a winding, as it is out of scale . ( 1 ) What wire shall
I put on to charge a small 4-volt accumulator - whether s.s , or
D.S.C., or c.c. ? ( 2) Will my engine drive dynamo (vertical,
it- in . bore, if-in . stroke ), and what pressure shall I require ?
( 1 ) Wind armature with No. 24 gauge p.s.c. copper wire ; get on
as much as you can - about 3 or 4 ozs. should be the weight. Wind
field -magnet with No. 23 gauge s.c.c. copper wire (No. 24, if you
cannot get No. 23) . Get on as much as you can , and connect in
shunt to the brushes ; about lb. will be the weight. You will
probably find it the best plan to run at a speed high enough to
give about 8 volts, and to put some resistance wire in series with
your accumulator - say 2 or 3 yds . of No. 26 German silver wire .
Adjust length of wire to suit . (2) Yes,with about 50 lbs.
( 15,379] M.I.M.E. and M.I.E.E. W. L. W. (Grangetown )
writes : I received your letter in answer to my query before the
holidays. Will you be kind enough to inform me-- relating to the
same question - if there is any specified time required to serve at
practical work of engineering to make one eligible for M.I.E.E.
and M.I.M.E. when a diploma of proficiency is in the hands of the
applicant for the complete course at Training School for theoretical
work complete ? If you will be kind enough to inform me as to this ,
and also what is required by the two Institutions, I shall feel very
much obliged. If it requires an apprenticeship in addition, will
you be kind enough to let me know how long a one is necessary
before I could consider myself an engineer ?
The Institutions referred to have several grades of membership ;
the class to which a candidate would be considered eligible is deter
mined by the Councils of the respective Institutions, and the election
is by ballot of the members of the Institutions. The Council takes
into consideration the candidate's training and experience. It is
exceedingly doubtful if either Institution would admit to full
membership a candidate who was without practical training and
experience. There is no examination. If you write to the Secretary
of either Institution he will send you a copy of the regulations. It
is usual for a candidate, not qualified for full membership, to accept
election into one of the lower grades and then to apply to be trans
ferred to a higher grade of membership at some later period when
his increased knowledge and experience may entitle him to be thus
transferred. There is no particular course of training or length
of time of training which will entitle you to consider yourself an
engineer. An apprenticeship or pupilage of at least three years'
practical work ; a course of theoretical work at a technical college ,
say, a three years' course, or equivalent amount of evening study ;
and, say, three years' practical experience with some manufacturing
or industrial undertaking, would represent a training which should
make you qualified as an engineer ; unless, however, you had
attained to some responsible position it would probably cót secure
your admission as a full member of either of the Institu . ns men
tioned . At the present moment, you appear to be qualued for
admission as a student or graduate of either Institution ; even then
you may be required to show that you are serving an apprentice
ship or pupilage. The following are the addresses :-- The Secre
tary, Institution of Mechanical Engineers, Storey's Gate, St.
James's Park . Westminster, London , The Secretary, Institution
of Electrical Engineers, 92, Victoria Street, S.W.
( 15,378] 4 -in. Induction Coil Working. E. O. ( Denton )
writes: I propose making a 4 -in . spark coil induction according
to instructions given in THE MODEL ENGINEER series - book
No. 11 -- but before commencing would like to ask the following
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( 15,342] Small Wimshurst Machine . A. R. ( Leeds) writes:
I want to make a small Wimshurst machine, not for any practical
use, but just for exhibition purposes , to give a f -in . or f-in. spark,
and shall be very pleased if you will tell me - What size plates
to use ? What should plates be made of -ebonite or glass ?
What thickness should plates be ? What size should sectors
be, and how many ? Sizeof Leyden jars ?
There are no exact rules for determining the proportions of a Wims
hurst machine with relation to spark length. We advise you to
take the small machine described on page 532 of THE MODEL ENGI
NEER for June 8th, 1905 , as a guide, and either make one of that size
or as much smaller as you fancy, keeping to the general relative
proportions for sizes of plates, jars, etc. We do not advise you to
adopt a smaller number of sectors than sixteen for each plate, the
thickness of the plate does not matter much ; you will be guided
in this by that which is obtainable without trouble. Either ebonite
or glass may be used. Ebonite is liable to warp ; we should prefer
glass, which must be well coated with shellac varnish before the
sectors are stuck on. Sheet tinfoil can be used for the sectors. You
can get an
idea ofto their
proportions
from the
photograph
machine
referred
. You
could certainly
goas
small asof8 the
-in .
diameter plates ; probably any size could be made to work .
(14,896A] New Caledonian 4-4-0 Type Locomotives.
W. J. H. (Shortlands) writes : I am building a Caledonian Railway
4-4- type locomotive, and understand that a larger class than
that which you took as a prototype in the series of articles in
Vols. IV and V ( 1901) is now in use on this railway. Is there much
difference in the two classes ?

"
8-3

5-46

f12-11
"rom
rail

questions :-( 1) The size and weight of wire are given as 41 lbs. of
No. 36 gauge. Would 6 lbs. or more of No. 34 S.W.G. be as
effective ? ( 2 ) Could I do away with the condenser without
impairing the efficiency of the coil, by adopting any of the
methods of winding, as described in the enclosed cutting (not
reproduced ), and, if so, which one ?
(I) We do not advise you to use 34 gauge wire for the secondary
of a 4 -in , spark coil. Induction coils for spark discharge are pecu
things. The safe plan is to keep to the data derived from
many experiments, such as given in our handbook. You will, of
course, obtain results with 34 gauge wire, and may be satisfied ;
but if you want best results use 36 gauge wire. ( 2 ) In this instance
also, we advise you to keep to the ordinary condenser. All induction
coil makers use it as far as we are aware. An expert may be able
to successfully use one or other of the methods suggested under
certain circumstances, but for spark coils, and especially in the
hands of a novice , we do not consider that they are likely to be of
use at the present time. We may point out, however, that with a
Wehnelt electrolytic interrupter no condenser is needed .
( 15,350) Primary Batteries. D. B. J. (Leslie, Fife) writes :
Thoughnot a mechanic by trade, and being possessed of no lathe
and workshop. I have always taken a deep interest in the scientific
side of electricity , and haveassisted a gentleman with his apparatus
at his electrical lectures for two winter sessions. At present I want
a battery which will not polarise , and which will have no local
action when idle. My idea is to have a steady current at hand
when I want it, say, to run a motor or coil, to light a small
H.E. lamp, to ring an alarm , or to work any experiments I may
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Care to try. I would prefer it to give current steadily for half-an.
bour at least,and if longer, all the better. I have thought of the new
Empire batteries, but as these are expensive, perhaps a
Bennet' tin -pot battery would be easy to make and work more
Satisfacstorily . ( 1) Which
of the two batteries mentioned would
bethe better one ? ( 2 ) Where can caustic potashbeobtain
to
cheaply, and what is the usual price per lb. ? ( 3) If difficult ed
obtain, would any other chemical do, say caustic soda ? (4) Where
to obtain iron wire gauze , 30-mesh to the inch ? ( 5 ) I have a
bottle bichromate battery, the solution of which gases very much
from the zinc plate andlooks as if it was boiling. Can you say
what is wrong ?
( 1) It may be worth your while to try a tin -pot battery, as
described in THE MODEL ENGINEER for April 9th and 16th , 1903,
where full particulars of its use, cost, and construction aregiven.
Another pattern of battery, which would be likely to meet your
requirements is the non -polarising (or Fuller pattern) bichromate
battery - see our HandbookNo. 5. (2) Caustic potash is easily
obtainable - usual cost is about is. per lb. — from purveyors of
chemicals, (4) Iron wire gauze may be obtained from ironmongers;
you need not use exactly 30 -mesh to the inch . Your chemist or
oil shop may keep the potash . If you cannot obtain these
materials locally, they can be obtained from Messrs. Townson and
Mercer, 33, Camomile Street, London, E.C. (5) The zinc plate
requires well amalgamating with mercury ; place the zinc flat in a
shallow dish, cover it with asolution of dilute sulphuric acid , pour
a few drops ofmercury on the zinc and rub it on with a stick until
the surface is like a mirror all over both sides and edges.

We append herewith a sketch to a scale of 3-16ths in. to the
foot, which you can compare with the already published drawings.
The boiler is larger, and its centre is higher from the rail - viz .,
8 ft. 3 ins. There is a difference also in the cab and splasher plates,
and also in the driving springs and safety valve.
( 15,138] 250 -watt Dynamo. C.P. (East Ham ) writes : I write
asking advice redynamowinding, etc. I have a set of dynamo castings,
as per photograph (not reproduced ) ; would you please advise
( 1 ) About what output would it give if wound with 22 D.C., S.W.G.
(fields) ? ( 2) Would it be better to have drum armature, or use
the shuttle armature, as in photograph ? (3) About what speed
would it have to run at ? Measurements are : Armature, 3 ins.
diameter ; fields, 41 ins. long by 3 ins. high ; the top magnet is
in . thick in the centre by it ins. on sides, which takes off like
a lid . (4) Do you think there is enough iron in the castings
for the size of the armature and fields, which I think are of rather
unusual design, as I have looked through your " Small Dynamos
and Motors ," and cannot see anything to correspond with it.
(1) Approximately 250 watts. ( 2) Drum would be more useful,
as, for instance, for charging purposes. ( 3) About 2,600. (4) Pro
vided you can get enough wire on, it will be all right.
(15,340 ) Small Voltmeter. G. H. W. ( Chiswick ) writes :
I am making the voltmeter as described in No. 24 (page 23) of
THE MODEL ENGINEER handbooks. It is with the coil that I am
in difficulties. In the handbook it says, " till nearly full." I
haven't wound mine more than half -full. I have got on ten layers
of No. 36 D.C.C. wire, but on connecting the endsof the coil to a
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battery I get no magnetism in a piece of soft iron when placed inside.
I have suspended a piece of soft iron and brought it near the station
ary piece inside the coil, but get no repulsion. I have proved that
there is no break in the wire. Idon't see that winding more wire on
nate
will
do any
good , asm I according
should think
proportio
to getofa wire.
ought
amount
of magnetis
Wire is
amount
to Ithe
wound on evenly, and the layers insulated from each other. Batteries
also in good order ; tried it with bichromate and Daniell also . Is
cardboard any use as a substitute for porous pots ?
The principle of this instrument has been largely adopted by
makers of commercial volt- and ampere-meters . You have probably
not realised that the magnetic force obtained is exceedingly smali,
necessitating very careful adjustment and pivoting, so that the
friction losses are almost nothing. We advise you to complete the
instrument before attemptingtotest the magnetic effect. Probably
with even 4 or 5 volts you could scarcely detect the magnetic effect,
except by the small movement of the suspended piece of iron, as
the instrument is to read up to 20 volts. You have probably in
sufficient turns on the coil. There is no need to place any paper or
other material between the layers ; it takes up too much room .
Single cotton - covered wire would have been better, but if you wind
closely d.c.c. can be used. Fill up the bobbin full , or nearly so ;
get the winding as even as you can; it need not be absolutely level.
The exact quantity does not matter, as the movement is adjusted
by the controlling counterweight. You require at least 3 volts to
commence with in testing. We cannot advise cardboard in place
of porous pots.
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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 revietes are
free expressions of Editorial opinion , no payment of any kind
being required or accepted . The Editor reserves the right to
criicise os 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 New Works of Messrs. Drummond Bros. , Ltd,
Most of our readers must now be familiar with at least the
appearance of a Drummond lathe, it their acquaintance is not of
a more intimate character, but we think that probably few have
very much knowledge of the place where these lathes are made,
For several reasons this factory is noteworthy. It is one of the few

“ M.E."
Competition .

£5 55. in Prizes .

E
features of THE MODEL ENGINEER, each
distinguished by a letter A , B, Ć, etc.
We want our readers to re-arrange this list
and put the items in the order in which they
Thus, each competitor, in
are most liked .
making out his list , will put first the feature he appre
ciates most, then the feature he likes next best, and
SO on. The lists can be made out on a post-card ,
and , to simplify matters, only the letters against
each heading need be put. The sender's name
and address should be written at the end of the
list, and he may add any comment or suggestion
as to the contents of the paper which he wishes to
make. We will give a prize of £ 2 2s. to the reader
who places the headings in the order which proves
the most popular as judged by the total number of
votes recorded , and six further prizes of ios, 6d .
If no lists
each to the next six nearest lists.
exactly agree with the final result of the voting, the
prizes will go to those lists which most nearly agree
with the results, while if several competitors send lists
which are equally correct, the prizes will be divided .
The following are the headings on which the votes
are required :-(A ) How It Works ; ( B) Workshop
Notes and Notions ; ( C ) The Latest in Engineering ;
( D ) Traction Notes on Road and Rail ; ( E ) The
Editor's Page ; ( F) Queries and Replies; (G ) Marine
Engineering and Shipbuilding Notes ; ( H ) Practical
Letters from our Readers ; ( I ) Notes on Locomotive
Practice ; ( J ) News of the Trade. As election
matters are now in the air , and this partakes of the
nature of an election , all post-cards should be
addressed , 1 Election Competition ,” THE MODEL
ENGINEER , 26-29, Poppin's Court , Fleet Street,
E.C. The latest date for receiving entries will be
February ist .

FOUNDRY.
machine tool works in the South of England, and is, perhaps , the
only one south of London . It is new , and has been built entirely
to the requirements of its occupiers, and it has grown to its present
size in a surprisingly brief space of time. Moreover, it is equipped
throughout with the very latest tools and plant. It comprises
the following distinct departments Planing, milling, turning,
fitting, plating and enamelling, grinding pattern -making, foundry,
tool room , and drawing office . The numerous machine tools have
all been selected for the special purpose of lathe building, and
are representative of the very best English and American prac
tice. For instance, in the milling shop , amongst other machines,
is one semi-automatic gear-cutting machine with three spindles
capable of cutting thirty similar gear wheels at one setting. In
the turnery there are sixteen lathes of various sizes, from a heavy
all -geared head facing and turret lathe of 18 -in . centre downwards,
Hendy Norton, Flather, Sebastian, and other well-known firms being
here represented, while the planing shop has an array of ten
machines, including a Whitcomb-Blaisdell second -belt, high -speed
planer, a Billeter open side planer, and others. Several drilling
machines by the Hamilton Machine Company are also installed
here . In the tool room are made the special machine tools of the
firm's own design, for their own work, and also the jigs and many
of the miscellaneous small tools for shop use. At present two beavy
semi-automatic turret lathes, a screw milling machine for lead
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Screws,firm's
and other special designs are being put through for
the
own use . The equipment of this department in
cludes a Brown & Sharpe Universal milling machine, of
the very latest pattern , and a Universal cutter grinder
by the same makers, The foundry is one of the latest
departments to be inaugurated , and is fitted with an Evans
Rapid Cupola and Roots blower, driven by an 8 h.-P. Clayton and
Shuttleworth oil engine . Fluid iron is obtained in the cupola
withinfifteen minutes of the commencementof blowing, and the
capacity is about it tons per hour. All the patterns are made in
aluminium , and the general equipment and organisation of the
foundry has received very careful attention . The machine shops
are driven by two Hornsey -Ackroyd engines, using crude
Texas oil - one of 30 h.-P., and the other of 25 h.-p. Both
engines drive on to the mainshaft, and can be switched on
together of separately as the load requires. A dynamo
having an output of 180 amps. at 100 volts serves to light
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New Catalogues and Lists .
6. T. Riches & Co. , 4, Gray's Inn Road, London , W.C.
The catalogue we have received gives prices and particulars of
automobile accessories and spare parts, including cylinders, valves ,
change speed and reversing gear, tyres and accessories, ignition
devices, sparking plugs, volt. and ampere-meters, lamps, gongs,
lubricators, etc. The catalogue comprises also a tool section,

MILLING DEPARTMENT.

TOOL Room .

which includes portable outfits, spanners, hand drills, pliers , vices,
etc. The list, which is fully illustrated, will be sent to reader of
this Journal post free for three id. stamps. A further list,
descriptive of the Eisemann high -tension magnets, for which the
above firm are sole agents in this country, will also be sent upon
application.

the works, and to give power through a motor to one of the
lines of shafting. From these few particulars it will be seen that
Messrs. Drummond Bros., Ltd., now have all the essentials of
a first-class machine tool factory, and with the enterprise and
ingenuity which is characteristic of their productions, there is
every prospect of a considerable .expansion in the size of their
works. They have introduced a new industry to Guildford , and

PLANING DEPARTMENT.

TURNING DEPARTMENT.
the machine tool makers of the North must perforce keep an
eye on thefirm “ down South ."
A Correction .
Re our notice of Mr. C. W. Franklin's machine vice in the issue
of January 18th : the width of the steel-faced jaws is3 ins.,not
2 itis., as stated .

Madison Manufacturing Co., Woolrych Street Works, Derby
-We have received from this firm List B, which illustrates smalj.
power gas and oil engines, sets of castings and forgings and acces.
sories. High -speed petrol motors for launches, finished or com.
pletesets of castings for the same, are listed ; also small dynamos
for lighting, and motors for driving smaú single machines.
Leaflets aregiven descriptive of small motors for attachment to
ordinary cycles ; also a new circular saw for hand power. List will
be sent to any reader post free on receipt of three penny stamps.
James Price & Son, Fitzroy Place,!Buston Road, N.W.-We
have to hand a leaflet giving particulars of this firm's Chez-lui
Hard -drying Bnamels. These enamels are made in any colour,
over fifty tints being kept in stock . Two kinds are obtainable
the ordinary stoving enamel; and a new air-drying enamel, which
gives an excellent surface and is suitable for portions ofmodels
not subjected to heat.
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The Editor's Page .

UR “ Election Competition ” closes on the date
Ouof this issue. Any votes not yet sent in
must be posted to-day or they will be too
late . The large number of entries received will
make the task of counting up the votes and sorting
out the successful cards a heavy one, but we will
declare the result of the poll as early as possible .
*
**
We have just received a copy of the new
“ Journal and Record of Transactions ” of the
Junior Institution of Engineers . Hitherto this In
stitution has issued its “ Transactions ” in a yearly
volume , which , while excellent as a record of the
work of the Session , suffered in interest , as all such
annual records must do , by its tardy appearance.
Now the enterprising Juniors have substituted a
monthly journal, in a resplendent orange cover ,
for the bulky yearly volume, so that the members
will get their papers and Institution news right up
to -date . In principle , this is excellent , and we are
glad to see from the first issue that it is likely to
In addition to a
be equally good in practice .
breezy editorial from the pen of Mr. W. J. Tennant ,
there are some interesting personal notes of mem
bers , the Presidential Address by Mr. Dugald
Clerk , M.I.C.E. , on “ The Problem of the Gas
Turbine ,” and a detailed account of the engineering
features of Messrs . Barclay , Perkins & Co.'s Anchor
Brewery , and of the Electrical Exhibition , which
were recently visited by the members. There is
no doubt that a monthly publication of this kind
will do much to cement the bond existing between
the members of this Institution , who are to be
found in every part of the world , and we wish all'
success to the new venture .
We think many of our readers will be interested
in the article which is concluded this week on
" The Fittings of a Model Atlantic Liner.” Apart
from the utility of the information given by Mr.
Nicole for the special purposes indicated , we think
several of his wrinkles will prove helpful to readers
MI.
interested in other classes of model making .
Nicole has quite a genius for overcoming workshop
difficulties in an original but workmanlike way.
The model liner, to which the present article refers,
is a really excellent piece of amateur work .
*
We give elsewhere the first problem in our new
Workshop Competition. This should create a good
deal of interest amongst the more practical of our
readers, and will, we hope , bring a good number
of replies . The suggestions made in connection
with this and succeeding problems, ought to provide
readers with really valuable range of useful ideas,
apart from the personal benefit derived from the
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individual competitors in setting their brains to
work .
Answers to Correspondents.
H. C. H. -With regard to the suggestion, for which
we thank you , we must point out that it is not
electro -plating in the proper sense of the word ,
but a rather doubtful substitute .
J. BEE ( Highgate ).— Thanks for your letter , which
is of the kind we like . We hope to insert next
week .
R. N. (Clonmel).— We do not understand your
letter.
T. C. ( Bethnal Green) .-If you use a gas bag, you .
You cannot expect to
may get better results.
get much power out of an engine of this size and
type. Rings are not absolutely necessary, but if
piston and cylinder are true, a ring would add
something to the efficiency of engine, though not
much.
G. F. (Wrexham ).- See " Small Electric Motors,"
7d . post free.
Notices .

The Editor invites correspondence and original contributions on
all amateur mechanical and electrical subjects. Matter intended
for publication should beclearlywritten 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 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 newapparatus and pricelists, & 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 .
Contents .
[ The asterisk ( * ) denotes that the subject is illustrated.l
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A Model Steam Engine and Boiler .

lo

By FRED Wilson .

MR . FRED . Wilson's MODEL ENGINE AND BOILER.
EREWITH is illustrated my model steam
HERNET anda bolestiatogether withela steriet
description as to its construction . I first
prepared the design , and then made drawings of
the details . The bedplate is of fin . thick mild
steel, screwed to a mahogany block , with inter
mediate pieces of 3-16ths-in. planed brass , which
makes a nice firm foundation . The building of
this model has been a patience testing job for me,
having to make almost all the fittings myself. The
uprights for the slide bars, the slide bar blocks,
crosshead, connecting-rod, crank bearings, valve
spindle and bedplate I cut and filed out of mild
steel of different thicknesses and widths. The

small boxes which fit into the top of bearings I
cut, drilled and filed out of anti - friction metal ;
and the eccentric rod , connecting -rod brasses, steam
chest, and slide- valve I filed and made out of brass.
The flywheel is solid cast iron , and is 73 ins. in
in . diameter.
diameter, the axle for it being
The cylinder, which is made of brass , was cast
solid , ports and exhausts, etc. , being drilled after
wards. The length of cylinder body is 2 } ins. ,
stroke iz ins. , and bore i 1-16th ins. The cylinder
is covered between the flanges with wood lagging ,
over which I have fixed a copper covering, and , all
being polished , it looks very well . The boiler is
made of bright brass tubing, having an internal
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flux and six tubes ; three of them are fin . diameter
and three } in. diameter. I may say it steams very
well. The engine is i ft . 9 ins, long, and stands
1 ft. high over -all. The reversing gear was described
in The ModeL ENGINEER for September 28th , 1905 .

Our “ Workshop Problem

"

Competition .
E offer a prize of 108. 6d . for the best reply
WE to the workshop problem given below .
Replies to the problem should be illus
trated by sketches or drawings showing how the
suggested solution is to be carried out . Each reply
will be awarded marks in proportion to its merit ,
100 marks being the standard for a reply which is
considered as perfectly fulfilling the conditions of
the problem . Where two or more replies are con
sidered of equal merit as regards solution of the
difficulty , the prize will go to the one which gives
the clearest description and drawings, but it should
be remembered by competitors that a proper appre
ciation of, and remedy for, the difficulty propounded
in the problem will count for more than mere neat
ness in the preparation of the reply , or ingenuity
of suggestion. A record will be kept of the marks
gainedby each competitor, and a special prize, of
lathe accessories or tools, value £ 5 , offered by
Messrs . Drummond Bros. , Ltd. , will be awarded to
the competitor who scores most marks in connec
tion with the first six problems. The following are
the general conditions applying to the competi
tion :
( 1 ) All descriptions to be written in ink on one
side of the paper only .
( 2 ) All drawings to be in black ink only, and to
be on good white paper or cardboard . They should
be clear and distinct, and well-proportioned, but
need not necessarily be made to scale.
(3 ) All descriptions and drawings should have the
full name and address of the sender, and the num
ber of the problem they refer to clearly written
upon them .
(4 ) We reserve the right to publish the whole or
any portion of any solution we may think of
sufficient interest to insert ,
( 5 ) The competition will be judged by the Editor
of THE MODEL ENGINEER , whose decision shall be
accepted as final.
(6 ) All replies to be addressed “ Workshop
Problem Competition ,” THE MODEL ENGINEER,
26–29, Poppin's Court , Fleet Street , London , E.C.
The following is the first problem for solution :
Workshop Problem No. 1 .
Given a small foot lathe with slide- rest, and either
with or without back-gear, how would you turn up a
flywheel or large disc which can just be mounted
on the faceplate either because of the gap, or by
packing up the headstock ? It is to be understood
that for the turning of this job in the ordinary way
the lathe is quite under- powered and over -speeded,
and is generally much too light and weak for the
purpose . The flywheel or disc to be turned to be
of cast iron , with the usual hard scale , needing, say ,
at least , a 1-16th to f-in . first cut to get under the
hard skin .
The last date for sending in replies to this pro
blem is February 15th.
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Some Useful Workshop Devices.
By V. W. DELVES BROUGHTON.
( Continued from page 77. )
N my last article 1 dealt with casting brass and
similar alloys. We added to our workshop
INI
first a reverberatory furnace, and afterwards a
small cupola for casting iron ; but I do not
think readers would be interested in a detailed
description of these. Iron can be melted in the
furnace already described in small quantities, if a
sufficient draft is available . Old scrap is not suitable
for this purpose , however, and only the softest
samples of the best pig-iron should be used .
An ordinary house chimney will give sufficient
draft if a sheet iron screen be fitted into the fire
opening and the flue from the furnace led into it ,
In casting iron the only difference to be observed
is that the metal being so very much hotter, more
attention must be paid to “ venting " the mould .
Cores should have straw or lamp -wickpassed through
them , and the sand should be pricked all round the
pattern with a long steel venting pin ,” to allow
the gases to escape ; and even more care is necessary
in baking the cores and drying the moulds.
PATTERN - MAKING .
I am afraid , from the number of advertisements
that I see in this paper, that very few model makers
make their own patterns. I hope, however, that a
sufficient number of the readers have a little origi
nality left, and sufficient enterprise to make their
own designs and work to them - making their own
patterns and the model throughout. The first
consideration in making a pattern is what is the
best material to make it in ?
Wood is the
material most commonly employed , but all the
following substances can be used , and are preferable
to wood in certain cases : cardboard or paper ,
celluloid , ebonite, metal. Even plaster of Paris
may be used in some cases .
Wood is very suitable for most work , but care
should be taken that it is thoroughly seasoned and
straight- grained, particularly if the pattern be at all
intricate . In some classes of work , however, the
use of wood would involve a great deal of unneces
sary labour. Take the langed end of a vertical
boiler ; this could obviously be turned out of
wood, but the pattern would be very flimsy, and
liable to cast when finished , and would entail a
lot of labour to make, whereas it would be consider
ably simpler to spin the pattern out of pewter or
some other soft metal, and the resulting model
would be free from the objections stated above.
Again , should a large thin , disc or plate be re
quired, millboard would make a better pattern
than wood . The millboard should be thoroughly
well boiled in paraffin wax to prevent moisture
affecting it ; millboard is also extremely useful
for bending round into curious shapes. Battens
can be nailed behind a pattern to hold it to shape,
but these should be made with a larger allowance
of taper than is usual in patterns, and left unpainted ,
and marked as shown in the sketch ( Fig . 3 ). A is
the millboard pattern , BB wooden flanges, and
C battens to be stopped off.
a rule round patterns should be made in halves,
and the cores carefully set out and coloured on the
inside of one half of the pattern. If for some reason
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the pattern cannot be made in halves, a line should
be scribed round the exact centre to show the
moulder where to divide his sand, and a small piece
of board with the position of the cores , etc. , sent
with the pattern .
Repetition work, such as a large number of bosses,
can be sometimes moulded out of papier -maché,
formed out of blotting paper pressed in a heated
and greased metal mould . The blotting paper pulp
should be mixed with very weak glue. In all cases
where porous materials are used the pattern should
receive several coats of shellac varnish (coloured or
otherwise ), and be rubbed down perfectly smooth .
Core prints should be painted blackorsome distinctive
colour. Stopping looks bad , and should not be
used more than possible. If it be absolutely neces
sary , putty made out of whitening mixed with
strong shellac will be found as good as anything.
Projecting parts of patterns, such as · flanges for
pipe connections, can be made in a mixture of bees
wax and resin , and melted into the sand , thus ob
viating the necessity of “ three-part boxes " Or
“ drawbacks." Celluloid is extremely useful in
conjunction with wood, as it can be easily cemented
with a solution of celluloid in acetone ; and the
wood can be covered with the same cement, which
makes an excellent varnish . Celluloid should not
A

Stop off

BO

Fig . 3. - METHOD OF MAKING A MILLBOARD
PATTERN .
be used alone, however , as when cemented to itself
it is nearly sure to warp and twist.
Again , should it be found necessary to alter the
diameter of a pattern or core print, a strip of an old
photographic film can be wrapped round and
cemented , making a very neat job. One great
advantage in both celluloid and ebonite is that
they have no grain , and are equally strong and
easily worked in all directions. Celluloid can be
moulded to various shapes when heated in boiling
water, but I cannot say that I have been very suc
cessful in moulding it to accurate dimensions.
All metal patterns should have one or more holes
tapped in them , and a piece or pieces of wire screwed
to the same thread provided to lift the pattern out
of the sand. In making core -boxes, by far the most
difficult branch of pattern -making, there are several
dodges that simplify matters. For instance , in a
round core , a wooden model of the core can be
made, and when the core -box has been roughened
out to dimensions , strips of glass paper can be glued
on to the wooden model, and the two halves of the
box lightly pressed together, whilst the wooden
model is revolved by hand or in the lathe . Care
must be taken , however , in making the wooden
model that the thickness of the glass -paper is
allowed for. The direction of revolution should be
varied continually , or the hole will not be round.
The model may be coated with glue, and dusted

123

with fine powdered glass, which should be as even
as possible—i.e. , selected by being sifted through
two grades of muslin.
Another way of making core -boxes is to make the
model core in metal, and bed it accurately in plaster
of Paris to half its depth ; then after the plaster is
thoroughly set cast type metal or fusible metal over
it, thus forming half the box . The other half of
the box is similarly treated, dowel-pins and corte
sponding holes being either cast in the boxes or
drilled and fitted afterwards. Core boxes may be
made in a similar manner with wooden core models,
if fusible metal be employed , and , perhaps, even
with type metal, but I have never tried casting
such heavy masses of this metal round wood.
For private work plaster core -boxes can be used , if
only a few cores are required . It is not advisable
to send plaster boxes to a moulder, however, as
they would be liable to be broken in transit,
or by
(6
the rough handling that the average core boy
process
There
many
are
es of
would put them to.
hardening plaster ; amongst others, dipping it and
leaving it for some hours in a solution of barium
hydrate or silicate of soda, which are said to give
good results .
Always core everything that it is possible to put
a core in , as the metal is much more compact when
cored in the centre than when cast solid , although
it may be considerably easier to bore out of the
solid than make core -boxes, especially with twist
drills. The only exception to this is with rolled
brass rods and tubes, which are sounder than any
castings, and are oftener more convenient to use
than going to the trouble of casting, with all the
bother of making patterns, etc. It is wonderful what
large bolts and sundry articles, which are required
in quantities, are turned from solid drawn metal
in every-day practice.
In pattern -making the first consideration should
be accuracy, and the second smoothness of finish .
All sharp corners should be avoided , particularly
re -entering angles, and even if these have to be
machined or filed out afterwards , good round fillets
should be placed in all such angles. In rounded
work , which cannot be turned , lead fillets will be
found very convenient, as they can be bentto any
shape and bradded in any position. The following
is a simple manner of casting them. Two pieces of
board are nailed together, or a rebate is cut on the
corner of a thicker piece of wood. The wood is then
given two or three coats of whitening mixed with
water in which a very little glue has been dissolved .
This part of the mould is then thoroughly dried, and
a piece of round steel or iron is clamped in the corner
and the metal poured between the wood and the
bar, a small spout being cut in the wood to facilitate
pouring, and the lower end plugged to prevent the
metal running out at the bottom . With care ,
several lengths of fillet can be cast in the same
mould without relining with whitening .
Large straight cores are formed on a tube with a
number of holes bored into it, round which straw
is wrapped , and the whole plastered with loam and
moulded to shape by revolving the tube on trestles,
a board of the required shape being held against it
to give it the necessary shape. In some cases
after drying the core a second layer of loam is
applied , forming the thickness of metal, and after
a second drying the whole is used as a pattern .
In a similar manner small patterns may be made
in plaster-of-Paris. First strike up the core and
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dry the same, and from this cast the core - box in
type metal, as already explained. Then give the
core a second coat of plaster (as in the case of loam
patterns) and either use this as a pattern or cast a
pattern from this in type metal, as already explained .
The resulting model and core-box will not be
extremely accurate on account of the shrinkage of
the plaster, but in the small masses required for
model purposes this may be neglected.
This manner of making core boxes and patterns
is extremely useful in some cases, as the thickness
of metal can be seen during the process of the work .
Small pins can be fixed in the core and left pro
jecting as a guide to the thickness of metal required.
Plaster will be found extremely useful in making
portions of broken castings, from which it is required
to make a mould . Take for instance, a spur-wheel
from which a number of teeth have been broken .
The wheel is first moulded from the main portion
of the broken casting, and subsequently the missing
teeth are made up from a plaster cast made from
the sound part of the wheel. Patterns should
never be thrown away, but carefully stored ; first,
as a record of work done, and secondly, they should
always be placed at the disposal of a friend , if he
should require them .
Again , let me impress upon my readers the
necessity of making thoroughly satisfactory patterns
before casting from them or sending them away
to the founder. Nothing is so unsatisfactory as
finding that your metal will not hold up ” when
you come to finish it. Another common failing
with castings from the professional founder is
that they have a habit of wrenching off the gates
without any respect for delicate fanges, etc. ; and
often break out a piece of the metal with the
gate."
Quite recently. I had to return two heavy brass
castings for this defect. Another failing that they
have is filing off the “ fins," and a considerable
amount of metal with them , leaving the castings all
shapes excepting that required .
In varnishing patterns it will be found a great
convenience if a little dry colour, such as Venetian
red for cast iron , or chrome yellow for brass, be
added to the shellac. I always give my patterns
a coat of thin shellac first, then a coat of shellac
with colour, mixed with a considerable amount of
spirit. After this I thoroughly rub down the ex
crescences, raised by the varnish with very fine or
old glass -paper, the colour in the varnish preventing
the glass -paper from clogging . Finally, I give the
patterns a coat of fairly thick shellac, which leaves
the patterns almost as smooth as if polished. For
very intricate patterns I again rub down and finish
off with a glaze made by dissolving gum bezoin in
spirits. Inaccessible corners can be finally smoothed
down by rubbing with the blunt point of a soft
blacklead pencil. This manner of finishing will be
found especially suitable for small-core boxes .
Brunswick black answers very well to distinguish
core prints, etc. , and if thinned down can be used
in a pen for writing instructions to the moulder on
the pattern .
If there be any doubt as to the amount of season
ing any piece of timber has undergone, boil it in
paraffin wax for an hour or so till no bubbles rise
from the wood , and allow it to cool in the wax
till the latter is on the point of solidifying. This I
have found an absolute safeguard against warping .
The wax does not seem to prevent the wood from
being satisfactorily glued. At this time a thorough
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examination of the patterns should be made to
detect any defects in finish , etc. , though, of course ,
the patterns have been thoroughly gone over before
varnishing, to see that they are correct to dimen
sions .
Before finally sending the patterns into the
foundry, see that all the necessary chucking pieces ,
lugs for bolting on to faceplates, etc. , are provided .
It is much easier to see how a piece will be held
whilst being machined in the pattern form than
from a drawing , and a little careful study before
finally casting may save hours of work at a later
period .
Seccotine " or " Mendine " are invaluable in
small pattern making , but should always be warmed
except in very hot weather by dipping in hot water,
or being held over the gas, etc. Another excellent
cement , which is always ready, can be made by
making a solution of shellac in spirit as thick as
treacle , and to each pt . adding 1 teaspoonful of
venice turpentine - the whole being thoroughly
mixed . This cement , however , takes a very long
time to get dry and hard , but is excellent where the
work has to stand any considerable amount of
moisture , as in patterns for loam moulding.
( To be continued. )

The Society of Model Engineers'
Conversazione,

(Continued from page 101. )
S briefly mentioned in our last issue, Messrs.
AS T. J. Marshall & Co. , Stoke Newington ,
London, N. ( the old - established firm of
dandy roll * makers), exhibited a very fine model
paper-making machine, which we believe is the
smallest working model of its kind in existence.
This miniature paper-making machine is designed
and constructed to a 1-12th scale of a modern
medium - sized paper-making machine, and has some
of the first ideas, as well as the most advanced im
provements, of the present enlightened age in
machine building for the economical manufacture
of any grade of paper.
As an assurance of the practical success of this
small machine, it was subjected to working
tests as each section was erected ; first, the wire
part running off wet paper at the couch rolls, then
as the first press, second press, drying cylinders and
calenders were added , many working trials were
made, all with the greatest success.
To give a more definite idea of the size of this
little machine, we may state that it is comprised
within a space of i ft. wide by 8 ft. long, these
being over all measurements. This being so, the
“ ,wire" is consequently narrow and short, only
inches as compared with feet in most machines.
The speed is necessarily slow for properly draining
the pulp on the wire, for although there are two very
powerful vacuum pumps for drawing out any amount
of water by the vacuum boxes under the wire in
the vicinity of the dandy roll, the process of making
must have a certain amount of time.
The model is provided
with a few correspondingly
4
small dandies , laid , "
wove, "
spiral," etc. ,
with water- marking on them in excellent style ,
Dandy rolls " are used to water-mark the paper
during the process of manufacture.
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FIG . 1.-VIEW OF WET END OF MACHINE.

1797
T.J. MARSHALL &

Fig . 2.-Messrs. T. J. MARSHALL & Co.'s MODEL PAPER- MAKING MACHINE .
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The coucher jackets, felts, etc. , were made for
this machine by Messrs. Thomas Hardman & Sons,
Fernhill, Bury, Lancashire. The wires. though
short, work equally as well as the dandies.
The calenders form a very nicely made and fitted
piece of work ,—in fact, so is the whole machine.
These calenders have a perfect joint, which is a
difficult matter to attain in
any calender for rolling paper
to an equal thickness through
out.
This little machine is so
designed that it can be driven
by any kind of power - steam ,
electricity , gas, water , or
manual labour. However , a
1-10th h.-p. electro - motor
was employed to run the
model at the Society's Con
versazione.
There is a small beater
also for beating or preparing
pulp for the machine. Messrs.
Marshall have also a beauti
ful and efficient pulp strainer
-a revolving one, which is
a very fine and well-thought
out invention .
Much credit is due to
FIG . 3. -FRONT VIEW OF THE WET END.
Messrs. T. J. Marshall and
Co. for producing so fine,
is supported by flexible metal standards, one on
small and practical a machine, and to Mr. T. H.
each side, bolted one end to sole plates, and the
Grozier, their draughtsman , whose ideas have been
other to end of frame bars ; this arrangement
carried out in some of the special parts of the
gives an easy, smooth, and regular vibration to the
model. The whole machine, of which we give several
photographs, is portable, being fixed to one sole
wire from the shake.
plate, but at the same time it is also perfectly rigid .
Another feature of the machine is in the drying
of the paper . This is effected
by heating the drying cylin
ders with gas, somewhat simi
lar to the Bunsen principle,
and is also very successful , as
the paper is neither cracked
nor cockled , burned nor
broken by this method . The
drying cylinders consist of a
group of eight rolls each, 4 ins.
in diameter by 44 ins. wide
on face.
SA
The whole of the machine,
including wire, first press,
second press, cylinders , calen
ders, etc. , is driven by Mr.
John White's high - speed
driving gears. These drivers
are arranged so as to be driven
FIG , 4. -BacK VIEW OF THE DRYING END.
by a single rope, as shown
in the photographs. In this
drive, as here applied, the relation of speed
Samples of the paper made by the model were
between the main driving shafts and the driven
distributed amongst the visitors.
shafts of the different sections driven is about four
As we mentioned in the first portion of the report,
Messrs. T. J. Marshall & Co.'s model was one of the
to one. Another advantage of this drive is that
most , if not the most, interesting and instructive
there are no clutches or loose couplings to cause
exhibits at the Conversazione, and on behalf of
jerkiness with its attendant troubles on paper ,
making machines ; and, further, each section of
those who were thus able to inspect it we must
the machine can be stopped instantaneously when
express our thanks to Mr. T. Allen Marshall, of the
required, which is not always the case when clutches
above firm , for the great amount of trouble he took
are employed for this purpose. The stopping and
in sending the machine, and causing it to be shown
starting each section is accomplished by an appa
working at the hall . The machine has not been
ratus which slackens and tightens the belt belong
built for any specific purpose, but simply to demon
strate that such a small model could be built and
ing to that section .

evidently making the most of things in obtaining
a clear and distinct water- mark. The finishing
touch is put to this by as perfect a vacuum as would
be possible in such a small machine, after the dandy
has given its impression . The pumps have been
specially designed, and do their work well.
At the breast roll end of the wire the wire frame

--
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made to work . It would appear to be the very
thing " for technical classes, and we hope that
further models will be built . The one we have
described has created a considerable interest , and
has been exhibited at several important functions
connected with the paper-making business.

illuminated by gas , which can be turned on from
the outside or from the subway .

Experiments on Fuels. - Some experiments
made by Mr. C. Roth go to show that the efficiency
of fuels for internal combustion engines can be in
creased by adding about 8 to 10 per cent. of ammo
nium nitrate to alcohol. This , and similar mix
tures of a varying nature , resulted in increased
explosion pressures without higher compression.

The Latest in Engineering .

Speeds of Different Telegraph Systems.-- In
a recent issue of Journal Telegraphique, M. Lugin
baehl gives the following interesting table of speeds
of various telegraphic systems :

ACCORDING to The Engineer, the models of the
old locomotives which were exhibited at the

Words
per Hour and
per Line.

duplex
quadruplex
3. Hughes

8.
9.

10.
II .

duplex
Beaudot triple
Baudot-Dubreuil double
Wheatstone automatic quadruplex
Murray, simple
duplex
Rowland , octuple
Mercadier, 2 by 12 posts
Mercadier, duplex ..
Pollak & Virag
Siemens

The data for the systems i to 6 are based on observa
tions of the author ; the data given for systems 7 to
II are taken from statements in engineering journals.
A New Lighthouse —On the north pier, Seaham
Harbour, a new lighthouse has just been completed
by Messrs . Chance Brothers, Ltd., Birmingham.
It is of cast iron throughout , and of great strength
and stability. The height of the structure from
the base to the focal plane is 27 } ft . , and above
this it is surmounted by a dome , ventilator , and
weather- vane. There is also a balcony on the out
side of the lantern-room . The lighthouse is entered
either from without or from the subway which runs
through the pier. The lantern -room , which is
reached by ladders, is, of course , the most in
teresting feature. The lens is controlled by clock
work , and revolves in a mercury float. The light ,
which is of 2,500 C.-P. , from a gas- flame, makes one
revolution in 40 seconds , and as there are four
faces, there is a flash every 10 seconds. When the
light is obscured by fog or bad weather , a huge
fog -bell is rung by the mechanism which works the
light. The lighthouse will be a signal by day as
well as by night , as it is painted alternately in black
and white bands, and has a striking appearance .
On the south pier there has also been erected by
Messrs . Chance a steel column , 21 ft. in height
from the base to the focal plane , with a red light

I
I
I
I
1

4.
5.
6.
7.

700
1,000
2,000
4,000
1,440
2,880
4,320
4,800
12,000
2,880
5,760
13,440
12,000
24,000
50,000
17,866

Wires .

I I

1. Morse
2. Sounder
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I
I
2
2
2
1

Words per
Wire .

700
1,000
2,000
4,00
1,4 o
2,880
4,320
4,800
I 2,000
2,880
5,760
13,440
6,000
12,000
25,000
17,866

Number of
Operators at
the Two Ends
of Wire.
2
2

8
2
4
6
4
18
4
12
24
48
13

Words per
Operator,

350
500
500
500
720
720
720
1,200
666
720
960
1 , 120
500
500
more than 1,000
1.374

World's Fair in St. Louis have not yet found a final
resting place. They are now in storage at Martins
burg, on the Baltimore and Ohio Railroad . It is
proposed that they shall form the nucleus of a rail
way institute , which may be under the direc
tion of the Baltimore and Ohio Railroad, but
nothing definite has yet matured .
Colour PHOTOGRAPHY ,-A small exhibition of
examples of colour photography is now open to the
public at the offices of the British Journal of
Photography, 24 , Wellington Street , Strand , W.C.
The collection , which includes some I 20 photo
graphs in colour on paper and glass , affords a
convenient means of judging to what degree of
perfection the various photographic processes for
reproducing objects and scenes in their natural
colours has been brought. Some very excellent
examples of the complex three-colour processes are
shown side by side with crude but interesting
specimens of colours obtained from one negative
at a single printing. The latter promise a reduction
of the difficulties of colour photography, but the
processes are evidently only in their infancy at
present. On the whole , the lantern -slide and
stereoscopic transparencies are the most satisfactory
portion of the collection, though the opportunity
of comparing the different processes will no doubt
be embraced by the photographers. The exhibi
tion is open daily until the end of this month from
10.30 to 4.30 without charge.
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How

It Works .

By A. W. M.
III . - AN ELECTRIC Motor.
(Continued from page 106. )
' HERE are other more complicated methods
TH of controlling the speed of an electric
motor, not used in particular to keep
the speed constant under different loads, but
especially for
the purpose of altering the
speed of the armature without respect to the
load at all, or in consideration of the load ,
Field coils
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Fig . 36.
as well at any particular speed. For instance ,
motors are made with double windings on the
armature, each winding being connected to a
separate commutator and set of brushes . If the
windings are connected in series with each other
(see Fig. 36) , their voltages will be added together,
and they will be nearly equal to the supply voltage ,
but if the windings are connected in parallel with
each other (see Fig . 37 ) , the back voltage will only
be equal to that of one armature winding at the
previous speed — that is, it will only be one -half of
the back voltage of the arrangement in Fig. 36.
The armature will now run at twice the speed ; it
is obliged to do this in order that the back voltage
may rise to the former amount . This rise of speed ,
of course , takes place automatically . AI and A2
are the armature windings and commutators ; in
actual practice the commutators would be situated
one at each end of the shaft .
Another method of speed regulation , for series
wound motors, is to arrange the field -magnet coils
in sections and connect them to a regulating switch
so contrived that the sections are joined all in series
with each other or in parallel or combination of
series and parallel. See Fig. 38 , which is a diagram
of a series-wound motor having the field coil F
wound in four sections , or four single coils , one on
each pole connected in A with all the coils in series ,
B with the coils in two sets of two coils in series ,
but the sets in parallel , and C with all the coils
in parallel . The first arrangement would give the
lowest speed, the second an intermediate speed ,
and the third would give the highest speed ; the
reason being that with any particular amount of
current flowing through the armature , A would
magnetise the field -magnet poles to a greater
extent than B and C , which would respectively
produce less magnetism at the poles , as the current
is then divided amongst the different coils , instead
of the whole passing through every coil. For

instance , if the armature was taking 20 amps .,
each coil in A would receive this amount of current ;
in B the current would split up into two portions,
each coil only receiving 10 amps. Therefore , its
magnetising power would be reduced to one- half
the previous strength. In C the current would
split up into four portions , each coil only receiving
5 amps., and, therefore, its magnetising power
reduced to one-quarter. A further effect would be
that there is less voltage absorbed by the coils
as they are placed in parallel, and, consequently,
there would be a higher voltage at the brushes, which
would assist in compelling the armature to rotate at
higher speed . This method is called series parallel
control . Its range can be extended by adding the
method of Figs. 36 and 37 , and using this in com
bination with the divided field -magnet coils , or two
distinct motors with these systems can be worked
in combination , giving a very wide range of speed .
External resistances can be used as well , inaking a
very complicated arrangement. The connecting and
disconnecting of the various circuits is effected
by means of an elaborate switch, called a series
parallel controller. A reversing switch is also used
in combination with the controller, when it is
required to change the direction of rotation of the
armatures , as in traction motors. There are other
methods for altering the speed according to require
ments. All are based on the general principle of
raising the voltage applied to the brushes to pro
duce higher speed, and reducing this voltage to
produce lower speed ; or increasing the magnetism
in the field -magnet poles to produce lower speed ,
and diminishing this magnetism to produce higher
speed ; the two systems are also used in com
bination .
A combination of shunt and series winding is
also used for the field -magnets of motors, which
are required to exert a powerful pull at starting , and
yet must be able to maintain a fairly constant speed
under a variable load . In this system of winding
the series coils do not oppose the shunt coils , as in
Field coils
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the differential system , but assist them to produce
an increase of magnetism in the magnet poles,
the result being that when the armature is taking
a heavy current at starting the whole of this current
flows through the series winding, adding its power
to that of the shunt coils producing an increase
of magnetic strength in the magnetic poles, thus
assisting the armature to exert a very strong pull
at the moment when required . As the armature
speed increases , the current falls ; and , therefore ,
the effect of the series coils diminishes. If the
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load becomes very light, the current will fall
accordingly, and the effect of the series coils will
further diminish, but the speed will not rise to an
abnormal extent, because the shunt coils continue
to exert their full power and maintain the magnet
poles at normal strength . The speed cannot,
therefore, ris much beyond the normal , even if
the load is entirely removed . This system of winding
does not give such good automatic speed regulation
with variable load as the pure shunt or differential
method of winding ; it, however, has to some

00000

A

Lexiece

moins

6000

000000

1

levedeneeeeeee

mornom

F
0000000

dovodi doo

σσσσσσσσσα »
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extent the advantage of the pure series winding for
starting under heavy load , with better automatic
speed regulation than the pure series winding .
According to the proportion given to the series
and shunt coils, so will the characteristics of either
be in evidence . This method is called cumulative
compound winding, because the effects of the two
coils assist each other.
The power given out by an electric motor is
reckoned and measured in brake horse- power in
the same way as the power given out by a steam
engine or other motor. It can be ascertained by
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applying an ordinary dynamometer to the spindle .
The term nominal horse -power is not usually applied
to an electric motor. When such a motor is rated at
so many horse -power, the meaning is that it will
give such power at the pulley if loaded to that
extent, and will continue to do so if required for
hours at a time without becoming overheated .
An electric motor is really a machine for converting
electric energy , as measured in volts and amperes ,
into mechanical energy, as measured in horse - power,
or foot-pounds per second — that is, you put power
in the intangible form of electricity into the motor,
and get out mechanical power in the form of a pull
at the pulley fixed to its spindle. As with all other
machines it is necessary to put more energy into the
motor than you can get out of it in the form of useful
work. There are internal losses incurred in the
process due to the resistance of the armature and
field -coils , friction of the bearings and brushes ,
air - friction at the surface of the armature and
pulley, and losses due to a peculiar kind of current
which is generated in the armature core itself, and
sometimes in the mass of the pole faces as well ,
called eddy or Foucault currents ; finally, there is
also a loss which is a magnetic one , called hysteresis
which occurs in the armature core . All these losses
manifest themselves in the form of heat which is
waste, and merely radiated from the motor without
doing anything towards overcoming the load at the
pulley. It is, therefore, necessary to supply volts
and amperes to the motor to an amount equal to
the work done at the pulley, plus an amount
equal to the heat produced by the various internal
losses. The proportion which the useful energy
bears to this total amount supplied to the motor
terminals is called the commercial efficiency of the
motor, and means how much electrical energy you
will have to pay for to obtain a given horse -power
out of the motor as useful work . There is another
kind of efficiency, which though of interest to the
designer , is not of concern to the user of the motor .
It is called the electrical efficiency, and deals with
the amount of electrical energy which is wasted in
overcoming the resistance of the armature and
field -magnet coils. Neglecting the various friction
and other losses, we find that of the total energy
supplied to the terminals of the motor a certain
proportion is lost in merely overcoming the resist
ance in ohms of the armature and field -magnet coils .
The electrical efficiency of the motor is the propor
tion which the amount thus lost bears to the total
electrical energy supplied to the motor terminals ;
but out of the remainder left after deducting the
strictly electrical losses , a further deduction must be
made, on account of the friction and other losses,
before the amount available for useful work is
ascertained . The proportion which this final result
bears to the total amount of electrical energy sup
plied to the motors is the commercial or useful
efficiency, and it is this which is really the test of
the quality of a motor.
Electrical energy is reckoned by a unit called the
watt (named after the great engineer, James Watt ) .
It represents the work done in one second when
one ampere of current flows through a circuit at a
pressure of i volt ; therefore, by multiplying the
number of amperes flowing in a circuit by the
number of volts at which the current is supplied,
the number of watts of electrical energy being
used , and consequently the rate at which work
is being done, is ascertained . For instance , if a
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current of 10 amps. is being taken by a motor and
the pressure at the motor terminals is 100 volts , as
would be the case if it was connected directly to an
electric light main at that pressure, the motor would
be absorbing 1,000 watts of electrical energy . This
would represent the total amount supplied to the
motor, and for which the user would have to pay .
Of this 1,000 watts a certain number would be lost
in the motor, as already explained , say 254 watts ,
leaving a balance of 746 watts useful, and which
would appear as mechanical work at the pulley .
This would be a commercial efficiency of, approxi
mately, 75 per cent., which is ordinary practice
for a motor of this size. Of the 254 lost watts ,
about 60 would be expended in the field -magnet
coils , about 60 in the armature , and about 134 would
be required to overcome the friction of the bearings
and brushes, and supply the eddy current losses
in the armature core , etc. The electrical efficiency
would be about 88 per cent. , as only 120 watts are
lost in the coils out of the 1,000 watts taken from
the mains , but 134 watts are also required to supply
the friction losses , etc. ; and , therefore, the useful
efficiency is only about 75 per cent. This does not
mean that the electric motor is an inefficient piece
of apparatus , but that in converting electrical
energy into mechanical work a certain amount is
unavoidably lost in the process of conversion .
Small electric motors have a much lower efficiency
than large ones , but are so convenient for many
purposes that the actual efficiency is quite a minor
consideration . A good } b.h. -p electric motor
would have a full load commercial efficiency of
about 55 per cent . , a 1 b.h.-p. motor about 65 per
cent . , a i b.h.-p. motor 75 per cent . , a 5 b.h.-p. motor
80 per cent . , a 50 b.h.-p. motor 90 per cent . Larger
sizes would have yet higher efficiencies. The
number of watts which is equal to i h.-p. rate of
working has been definitely ascertained ; it is
746, so that if the number of useful watts is known
the b.h.-p. of a motor can be ascertained by dividing
it by 746. In the example given above the motor
will develop i b.h.-p. at the pulley in return for
the 1,000 watts supplied to its terminals, because ,
as shown , there are 746 available for useful work
after deducting the amount necessary to supply
the losses in the motor. It should be observed that
the efficiency is not the same at all loads. At light
loids there will be less current flowing through the
coils , but there will be less useful work being done ,
and as some of the losses remain practically constant ,
the efficiency may be lower than at full load .
( To be continued .)
Welding with Acetylene Gas.
IN the Bulletin of Italian Engineers and Archi
tects the following remarks on the welding
of metals with acetylene gas are published . The
employment of acetylene for the generation of heat
is of very recent date, and shows great promise of
entering successfully into the field of practical work .
Acetylene can, in a small space, produce most power
ful effects by extremely simple means, and should
be used in the future in place of the hydrogen flame.
With the oxyhydrogen flame it is usual to cal
culate a weight of 89.6 grammes per cubic metre ,
and a resulting heat during combustion of about
3,090 calories . A cubic metre of acetylene gas
weighs about 1,165 grammes, developing in com
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bustion over 14,000 calories . The theoretical
proportions required to assure complete com
bustion are 24 volumes of oxygen per volume of
acetylene . The flame has a centre of azure blue
surrounded by an intensely heated , almost colour
less, zone . The temperature of combustion is very
difficult to determine on account of the extremely
rapid diffusion of the heat ; the most recent ex
periments place it at 3,800 ° to 4,000 ° C. , as against
2,500 ° to 3,500 ° for the hydrogen flame. The jet
becomes brilliantly luminous whenever the acetylene
gas is in excess of the proportion of oxygen , and
this gives sufficient indication to the operator to
enable him to determine practically the proportions
necessary to give the best effect, by slowly in
creasing the oxygen until the outer sheath of the
flame becomes practically colourless . The cost of
acetylene gas is given at 1 } lire per cubic metre ,
and 3 lire per cubic metre for oxygen ; this, in the
proportions used for welding, work out to 2.6 lire ,
On
or, approximately, 875. per 1,000 cubic ft .
this basis the cost for ordinary work would come .
out at about 6d . per hour .
The first mixing tubes employed consisted of the
usual simple arrangements, but the results were
imperfect . Experiments were then tried by passing
the two gases through a single tube , containing
diaphragms of porous material , before the nozzle
was reached . Again the result was unsatisfactory ,
on account of frequent stops necessary to change
these diaphragms, and the liability of the gas taking
small fragments of the porous material with it , and
thus blocking the nozzle . Recently the plan has
been adopted of passing the two gases through
several extremely fine tubes , contained in one large
tube , beyond the T - piece connected to the separate
holders, and this has afforded excellent results
when working with an initial pressure equivalent to
I or i metres of water . When intending to use
this apparatus , rubber tubes are connected between
the receptacles containing the oxygen and the
acetylene , both of which must be provided with
pressure regulators, and on the acetylene tube
there should also be provided a non-return valve,
so that under no circumstances can the greater
pressure of the oxygen gas cause it to invade and
become mixed with the acetylene in the generator
or holder of the latter ; such a mixture might be
extremely dangerous. The spear -like flame should
have a diameter of 3 to 4 millimetres, and a length
of 10 to 15 millimetres.
· If there is too much acetylene , there will be a
luminous white sheath due to the free carbon .
With an excess of oxygen, the flame becomes too
clear , and there is the probability of frequent ex
tinction of the flame. With care in the quantita
tive adjustment of the gases, an extremely neat weld
can be effected in about one - fourth of the usual
time . Experiments made on welded steel show
that the results are as strong as those obtained by
electrical welding . Examples are given of practical
work done in repairing boiler plates by welding in
new portions, and in repairing avulcanising machine
worked at a pressure of five atmospheres .
Other
important work , for which it is indicated that the
flame may be extremely useful, is the welding- up of
a system of tram rails . The high temperature effects
the fusion of platinum and all the other more refrac
tory metals . Whilst approaching the high tempera
ture of the electric arc, acetylene admits simple
means for the regulation of the working temperature.
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Locomotive Practice .
By CHAS . S. LAKE .

A LARGE GERMAN COMPOUND .
'HE remarkable-looking locomotive shown in the
TH accompanying illustration is one of the latest
productions of the firm ofJ. A. Maffei, of Mu
nich, Germany. It is a four-cylinder compound of the
4-4-2 type , and is fitted with the “ Pielock
superheating apparatus. The four cylinders are
arranged in line between the smokebox — two, the
high pressure, being below the frames, while the
low -pressure are outside — all driving the same
axle—viz . , that of the leading pair of coupled
wheels.
This practice results in an appreciable
lengthening of the wheelbase, and there seems to
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Coupled wheels, 6 ft. 7 ins. diameter.
Wheelbase of engine , 32 ft. 1o ins .
Boiler : No. of tubes , 285 .
Heating surface : Tubes, 2,248.8 sq . ft.
Firebox , 148 sq . ft.
Total, 2,396.12 sq. ft.
Grate area , 40.8 sq . ft.
Heating surface in superheater, 448.6 sq . ft .
Weight of engine ( loaded ) , 74.27 tons .
The tender runs upon two four-wheeled bogies, and
carries six tons of coal and 4,000 gallons of water .
It weighs 47 3 tons , so that engine and tenrler
together loaded weigh 1214 tons .
New LOCOMOTIVE DESIGNS .
A new departure is being made on the Great
Southern and Western Railway, Ireland , where
five heavy express locomotives with six coupled
wheels and a leading bogie are being introduced .

FRAUENDORFER

FIG . 1.-GERMAN FOUR- CYLINDER COMPOUND “ ATLANTIC " TYPE LOCOMOTIVE .

be no compensatory advantage . If the inside cyl
inders were slightly advanced, and those outside
made to drive the second coupled axle , both pairs
of drivers could be brought closer up to the bogie.
Those who have ridden upon the footplate of loco
motives with four cylinders driving the same axle
will have noticed the uncomfortable “ shoulder
action common in such cases, and no doubt a con
siderable strain is thrown upon that one axle.
- Bar framing is used , and brake -blocks are fitted
to the bogie wheels. The front end and cab are
pointed to lessen the effect of wind resistance . The
firebox is of the wide type with a deep but short
ashpan . Walschaerts gear is used for actuating
the valves, which are of the piston type working
above the cylinders. Altogether the design is as
remarkable as is the appearance of the completed
engine. The dimensionsare :
Cylinders : H.-P. ( 2), 143 ins. diameter by 254 ins.
L.-P. , 23f ins . diameter by 25k ins .

Three have already left the company's works
at Inchichore , and the remainder will shortly
follow. At Ashford Works, S.E. & C.R. , some new
4-4-o type express engines are being hurried
forward . These will be of the same general type
as those already in service from the designs of Mr.
H. S. Wainwright, locomotive engineer , but they
are having larger boilers with Belpaire fireboxes
fitted . The chief dimensions are :
Cylinders, 191 in. diameter by 26 ins .
stroke .
Coupled wheels , 6 ft. 6 ins . diameter.
Bogie wheels , 3 ft . 6 ins. diameter.
Boiler pressure , 180 lbs . per sq . in .
Heating surface , 1,532 sq. ft .
Grate area , 21:15 sq . ft .
Tractive force at 80 per cent boiler pressure,
17.786 lbs .
The tenders (six -wheeled ) will carry 3,450 gallons
of water and 4 tons of coal .
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The New GREAT CENTRAL COMPOUNDS. *
The two 3 -cylinder compound locomotives of the
4-4-2 type, already referred to in these notes as
being built at Gorton Works, have now been com
pleted, and are at present engaged on the prelimi
nary task of running themselves in before taking up
the more onerous duties of daily traffic routine on
the Great Central Railway.
Outwardly they bear the strictest resemblance
to the other locomotives of the 4-4-2 type on
this railway, the only difference to be observed
( unless one makes a closer examination) being the
presence of the reducing valve on the right-hand
side of the smokebox. As regards the principle
upon which they are worked this is the same as in
the case of the Smith system compounds on the
Midland Railway, but of course an important
difference exists in that the Great Central engines
have separate driving axles instead of all the cyl
inders driving the one axle as in the case of the
Midland locomotives , which , as readers will hardly
require to be reminded , are of the 4-4-o type.
Mr. Robinson provides one 19-in. by 26 - in . high
pressure cylinder between the frames for driving
the front coupled axle, and two 21- in . by 26 - in .
cylinders outside for driving the second pair
of coupled wheels . This ratio allows of the fullest
advantage being taken of multiple expansion.
The engine may be worked either as a semi
compound or as a compound entirely, at the will
of the driver, who is provided with mechanism for
operating a valve admitting boiler steam at reduced
pressure direct to the outside cylinders.
When working thus, the engine exerts enormous
power, and would never be at a difficulty in accelerat.
The arrangement is , of
ing the heaviest trains.
course , only intended to be brought into use for
temporary periods, such as at starting or in negotiat
ing heavy grades. The design has been so planned
that the engines can at small cost, and with a
minimum of trouble, be converted to 2 -cylinder
simple engines, should they prove not to be superior
in working to the simple locomotives of the same
type.
The principal dimensions are as follows :
Cylinders : H.-P. ( 1 ) inside, 19 ins . by 26 ins.
L.-P. (2 ) outside, 21 ins. by 26 ins.
Coupled wheels, diameter, 6 ft. 9 ins.
wheelbase , 7 ft. 3 ins.
Total wheelbase , 27 ft. 94 ins.
Boiler : Centre line from rail, 8 ft. 6 ins.
Length , 15 ft.
Diameter (at smokebox end ) , 4 ft. 94 ins.
Heating surface : Firebox, 153 sq. ft.
Tubes ( 221 , 2 in. diameter) ,
1,778 sq . ft.
Total, 1,931 sq . ft.
Grate area , 26 sq . ft .
Working steam pressure, 200 lbs. per sq . in .
Weight in working order on the bogie, 17 tons .
on coupled wheels, 37 tons.
on trailing wheels, 17 tons .
Total weight in working order, 71 tons.
The tender runs upon six 4 ft . 3 in. diameter wheels,
with a total wheelbase of 13 ft . It carries five tons
of coal and 4,000 gallons of water. In full working
condition it weighs 44 tons 3 cwts. , so that the total
* Detail drawings were issued as a supplement
with the Railway Engineer for January 1900.
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weight of engine and tender ready for the road is
115 tons 3 cwts. Water pick- up apparatus , worked
by a screw and steam cylinder arrangement, patented
by Mr. Robinson , is fitted, the scoop being provided
with a hood to prevent waste of water.

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. ]

MECHANICS FOR ENGINEERS . By Arthur Morley .
London : Longmans, Green & Co. 4s. net.;
postage 4d .
This book is a good example of the specialising
tendency of the age. The ordinary “ South Ken
sington type of book on mechanics, while useful
to public schoolmasters, contains little or nothing
of use to engineering students. In the book under
notice, the elements of kinematics, the mechanics
of rotation , moments of inertia , and graphic statics
are well treated . The author dispenses with the
calculus, and , as a result, some of the proofs are
rather lengthy ; but , on the other hand , the reader
who masters the section on simple harmonic
motion will have laid a very good foundation to a
future study of differentiation . The book is one
to be recommended on account of its thoroughness
and reliability, and , having regard to the excellence
of the diagrams and extent of the matter , together
with the type and paper used , is remarkably cheap .
GRAPHIC METHODS OF ENGINE DESIGN. By Arthur
edition .
H. Barker , B.A. , B.Sc.
Second
Manchester : The Technical Publishing Co. ,
Ltd. Price 3s . 60 .; postage 4d .
This is an admirable treatise on the use of graphic
methods for the design of steam engine parts, and
it has now reached a second edition. It is written
on the assumption that the reader has a quite
elementary knowledge of the steam engine and of
mathematics, and it describes a series of easy con
structions for use in the drawing office. It is,
therefore, peculiarly suited to those junior draughts
men and others who are making a first acquaintance
A
with the principles of steam engine design.
noteworthy section of the book is that devoted to
the balancing of engines.
WIRELESS TELEGRAPHY AND TELEPHONY. By D.
Mazzotto. Translated from the Italian by S.
R. Bottone. London : Whittaker & Co. Price
6s, net ; postage 4d .
This book gives a very complete and painstaking
history of the development of wireless telegraphy
from the early days of Lindsay , Preece , and others,
down to the latest practice of Marconi, Lodge ,
De Forrest , and other present -day experimentalists.
The principles of the various systems are clearly
stated, and good descriptions and illustrations of
the apparatus employed are given. The subject of
wireless telephony occupies but a very small portion
of the book, some eleven pages in all ; but, of
course , in this subject nothing like the progress has
been made as has been the case with telegraphy.
The book runs to over 400 pages, with over 250
illustrations . Mr. Bottone has carried out the
work of translation in his usual admirable style.
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A Model Steamboat .

The

Beam

Engine .

By H. MUNCASTER .
By CHAS . W. SAMWAYS .
THE beam engine is , of all types, the most inter
AVING just completed a model steamboat, the
THE
esting, both from the standpoint of the
Hollowingbrier particulars heastexotinterese
engineer and from that of the historian . It
to my fellow readers : — The length of boat
is 5 ft . 3 ins . over all ;
beam , 6 ins .; depth , 6 ins.
The bow and stern are
covered with varnished
oiled silk.
The engine is a single
cylinder, slide-valve, bore
1 ins . , developing & h.-p.,
and is shown in the ac
companying photograph .
It is geared for driving
twin propellers ; the pro
pellers have a pitch of
about 4 ins . The boiler
is 12 ins . long by 4 ins .
wide , with an internal
fue. Inside the flue are
twelve tubes crossing from
one side to the other .
The boiler is heated by
a flame from a Bunsen
burner, being passed
through the whole length
of the flue . The Bunsen
is fed by the gas given
Fig . 1.-MR. CHAS . W. SAMWAY'S MODEL STEAMBOAT.
off from petrol , being

FIG . 2. - ENGINE FOR MODEL STEAMER .
heated in a small tank in the bow. The highest
speed of the boat yet attained is six miles per
hour.

is also , of all types , the most picturesque
and graceful , and lends itself to em
bellishment as no other type can ;
has had , perhaps, a wider application,
being suited to a great range of duties
on sea and on land, stationary and
locomotive ; while for durability it
has no compeer.
Many examples
made in the early years of the last
century are in existence to -day. The
beam engine was not an invention , not
the result of a bright idea , but the
product of a gradual development ;
not the result of one brain , but of
many . Its prototype was a machine
for the raising of water by detached
strokes ; the perfect engine is a ma
chine for developing power by turning
a shaft at a given unvarying rate. It
was at first a rude combination of rough
ironwork and timber ; it became a beau
tifully finished structure of symmetrical
proportions — powerful, effective, re
liable. Strange to say, it is sometimes
No greater
spoken of as obsolete.
mistake could be made : it is, in some
districts , very much in evidence ; and
who can say ? —when its many merits
come to be fairly recognised , and
where a low first cost is not the great
consideration , it may receive the at
tention it deserves.
What has sometimes puzzled the
writer is the lack of general interest amongst model
engine makers in the various types of the beam engine.
Some of the finest examples of model work he has
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seen have been of beam engines, and nothing seems
to have aroused in the writer the same interest and
determination to attempt some work of a similar
nature . The present article is due to a lingering
desire to carefully review the various forms of the
beam engine , to the end that we may consider
their fitness for model-making. Without any inten
tion to enter into historical questions — alluring as
they may be when such questions are coupled
with those relating to the infancy of the steam
engine-our intention is to give examples of small
engines which shall follow as closely as practicable
the lines of actual engines , with descriptions and
details of the various parts of beam engines, but not
merely reduced copies thereof.
The types we shall consider are ( 1 ) the engine
having a beam overhead oscillating on a gudgeon
through the middle ; one end connected to the
piston group, both as a simple and a compound
engine , the other end to the crank by means of the
connecting-rod . ( 2) The engine having the over
head beam oscillating from the one end , the other
end connected to the piston group, and the con
necting -rod swinging from an intermediate point.
( 3 ) The engine known as the " Grasshopper ," hav
ing the connecting-rods, the beam , and the piston
rod , all connected to the same crosshead , the beam
being merely part of the parallel motion . (4 ) The
side-lever type, having the beam below the crank
shaft. The latter, ( 3 ) and (4), we shall only very
briefly consider .
Fig. I is a general elevation to scale of a 1l -in .
diameter by 3 -in . stroke beam engine of the first
mentioned type, and may be taken as fairly
representative of the general run of engines
fitted for driving textile and other factories .
We have , however , omitted the condenser and
air-pump, which is replaced by a suitable force
pump for feeding the boiler. There will be
no difficulty in modifying this , if it be de
sired to fit an air-pump and a condenser in
place of the feed pump .
Fig. 2 is a section on a line passing through
the middle of the beam and through the en
tablature and the bedplate some distance
from the centre line of the columns.
The first point of interest in the beam
engine is the means of guiding the end of
the piston -rod . No slide bars are used ; the
crosshead is held in line by a system of
link work called a “ parallel motion," of
The
which the beam itself forms a part.
piston -rod is connected to the gudgeon at the
end of the beam by means of a pair of links ,
fitted with adjustable brasses and cotters for
taking up the wear both at the gudgeon
end and at the crosshead end . At each side
of the crosshead two pins , called the motion
pins , are fixed to the framework round the
beam. When the beam is level these pins are
exactly in the same centre line as the crosshead ; a
pair of links , called the “ radius rods,” couple
these to a second crosshead hung from a gudgeon
midway between the piston - rod crosshead and the
centre line of the beam . Another pair of links,
called " parallel rods ” ( because always parallel
to the centre line of the beam ) , connect the two
crossheads. As the beam oscillates , the radius
rods swinging on the fixed pins confine the motion
of the crosshead to a vertical plane passing through
the centre of the pins. The piston -rod is thus
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guided with much less friction than would be
possible by a pair of guide- bars and slippers extend
ing the full length of stroke. In a large engine of,
say, 6-ft. stroke, the pressure would be taken up by
a link swinging on a pin of 3 ins. or 4 ins. diameter ,
through an angle of, say, 25 degs., instead of by
a block sliding a distance of 6 ft . To ensure the
correct working of the parallel motion , it is neces
sary to make the radius rods and the parallel rods
exactly equal in the distance between the centres of
pins to the distance, centre to centre of the beam
gudgeons, the second gudgeon to be equal to half
the radius described by the end gudgeon, the
vertical links to be equal to each other in length
between centres . There are several varieties of
this gear, giving different proportions of links to
those given above that are sufficiently accurate ;
but none so simple or so exact, geometrically, as
those we have set out in this example.
( To be continued .)

A Model Railway Crossing Gate.
By T. HUDDLESTON .
HE photograph (Fig . 1 ) herewith reproduced,
THE
represents a model railway level crossing
gate, the prototype of which is in working
on the London , Chatham and Dover Railway at
Petswood, which lies between Swanley and St.
Mary's Cray , Kent . The principal points which
led me to model this gate were the simplicity,

Fig . 1. - MODEL RAILWAY CROSSING GATE .
effectiveness, and reliability of the locking mechan
ism , which is shown in detail in the illustrations ,
Figs . 2 and 3 .
A represents the case ; B the
rod attached to the plunger C ; and Da stud
at the end of the slot E ; the pawl F has a
spring G attached (this spring is unnecessary in
the real lock, as its own weight is sufficient
to make it fall over) ; as this model is con
structed to the scale of one-eighth full size , it
was necessary to attach a spring to ensure
An ordinary latch is fitted as
its working
shown in the photograph . By this arrangement,
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when the gate is open the signalman cannot
get the signal off, which would permit a train to
pass, the signals being interlocked with the gate , so
that the signalman must lock the gate before he
can get his signal ; he must also put the signal to
danger before he can get the gate_free.
The
working of the lock is as follows :-Fig . 3 shows
the lock in position as when the gate is open , so
that when the gate is closed , the latch is forced in
slot S and pushes back the pawl F and frees plunger
C by coming clear of stud D. The operator knows
the gate is closed, and he can then lock it by pushing
the rod, which is attached to a crank to which
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Practical Letters from our
Readers .
( The Editor inulles 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 M
Invariably be attached
Though not necessarily intended for publication .)
Model Steamer Design .
TO THE EDITOR OF The Model Engineer.
DEAR SIR , —May I be allowed to say a little about
this very interesting hobby ? I notice most of the
last model steamers in your journal, notably those
entered for the Model Steamer Speed
Competitions, have single propellers
Now,
inclined at a great angle.
there is one thing very much against
this - viz. great risk of damage to
propeller.
Mr. Weaver's Era has
E
her propeller so placed.
Look how
much less risk there is to the propeller
of Mr. David Scott's model T.B.D.
LD
Besides, I think it is more realistic and
F
ECС
efficient - decidedly so — when building
model T.B.D.'s.
S
With regard to boilers, we have
had so many excellent and quick
steaming designs in back issues, that
I do not think there is any want of
-CI
more ; but the question of firing has
been very little dealt with .
For the
ordinary marine return tube type, I
think nothing can beat a petrol blow
lamp, on the lines of that on page 29 of
F
Machinery for Model Steamers,” but,
B
as I have said , fired with petrol instead
B
I have had no experi
of benzoline.
А
ence on the firing of water -tube boilers,
but I think there should be no diffi
culty encountered ; for model T.B.D.'s,
I think on the whole, the water-tube
type is the best to use. It has very
large heating surface combined with
lightness. There is only one disadvan
Fig . 2.
Fig . 3.—THE PARTS
-DETAIL PARTS OF LOCKING
tage, viz. , rather high centre of
MECHANISM .
ASSEMBLED .
gravity ; but even this would probably
be counterbalanced by the weight of
the engines . Again, hulls should always be made
is also attached rod B.
The gate must be
closed before the rod can be pushed up, the
of metal, such as tin - plate, but never wood . You
pawl F falls over, and stud D prevents further
would not believe how much more room there is
movement until the gate is closed , and latch L
inside.
moves away the pawl F so as to clear stud D , and
No difficulty should be experienced over the
by the slot E being pushed up between the latch
engines. Those who have carefully followed the
the gate is locked.
contents of " Model Steam Turbines " should have
no difficulty in designing and building one—and
then high spee will become more general.
I should very much like to know the views of
The Society of Model Engineers .
other readers on these points.— Yours faithfully,
(
“ TORPEDO BOAT DESTROYER .”
Reports of meetings should be sent to the offices of THE MODEL
ENGINEER without delay, and will be inserted in any par.
licular issue it received a clear nine days before its usual
date of publication .)
Seagoing Model Yachts.
London,
TO
THE
EDITOR OF The Model Engineer.
FUTURE MEETINGS . - The next ordinary meeting
will be held on Thursday, February 8th , at the
DEAR SIR , —In reply to “ Ben Hur's " letter in
Holborn Town Hall, when practical demonstrations
your issue of this week , I must plead guilty to his
in marking - off work, silver soldering and brazing,
indictments, as I made out the table of " offsets "
valve setting, and brass finishing and polishing,
of the Muriel. The first two mistakes are, I think ,
will be given by various members . - HERBERT G.
pardonable, and in the third the measurement
RIDDLE, Hon . Sec ., 37 , Minard Road, Hither Green ,
should be : " End of W.L. is 4:39 ins. from Section
S.E.
0." The 11.64 ins. is measured from Section 1 .
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I am glad that our article has attracted someone.
Perhaps “ Ben Hur " might make a similar model
to ours ; it is a grand sport and deserves encourage
ment. Thanking “ Ben Hur " for his kindly re
JOHN Case .
marks.— Yours truly,
Brighton .
Steering Gear for Model Steamboats.
TO THE EDITOR OF The Model Engineer.
DEAR SIR , -I send the drawing of a steering
gear which I have made for a small model steam
boat , which may , perhaps, interest some of the
readers of The MODEL ENGINEER.
The object I had in view was to make a steering
gear that would look something like the real thing
and do away with all pegs and notches , etc. , for
fixing the tiller in position, which, by the gear here
hown, is done by simply turning the wheel, which
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support. Holes are also drilled to take small brass
screws, say, fin . long , to screw it on to the hard
wood block. The other support is made in a similar
manner , but has in addition a slot cut to admit of
connecting bar C to pass through with sufficient
lateral play, a small block of brass soldered on to
take the pivot for the angle D.
The slide B is a flat strip of brass with an addi
tional piece in the centre either soldered or riveted
on with small projection above and below for con
necting bar C to be pivoted on to, having holes near
the ends for guide- bars to pass through , and a hole
through centre with thread for working up and
down long screw.
The right - angle lever D is a piece of sheet brass
cut to the required shape, and should have a small
block of brass soldered on at the angle to make
the pivot more rigid ; a hole is drilled through which
should fit the pivot well , a pin of brass wire fixed
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SIDE ELEVATION .
remains firm without any fixing. The rudder can
be adjusted most minutely to any angle up to
45 degs. on either side, which is the utmost required
for practical purposes.
The drawings are full size , and were made for a
boat 36 ins . L.W.L.
The construction is exceedingly simple. The
supports H H are made from strips of sheet brass
bent to a right angle as shown in elevation . The
one nearest the wheel having three holes drilled in
the upright portion to take the two guiding rods
A A and the long screw E. The holes should be
somewhat smaller than the diameter of the bars
and the screw , so that when the ends of the bars
and screw are filed down a small shoulder will be
formed which will hold the bars in position . The
end of the screw must be long enough to take the
wheel to which it is to be soldered or otherwise
suitably fixed , and a sufficient distance from the
upright to allow a washer between wheel and

STEERING WHEEL .
in the longest end for tiller to work on , and a hole
The
in the shortest end for connecting -rod.
connecting-rod C is a piece of brass wire hooked
at one end, which goes into the hole at the end of
short arm of lever.
The tiller is a piece of brass wire bent round
and pressed parallel , so that the pin on the lever
can just work up and down easily but without
lateral play . The tiller is soldered or otherwise
fastened to the rudder. The wheel was made from
a piece of sheet copper.
An alternative position for the tiller is shown by
the dotted lines in the elevation ; this would bring
it nearer the deck and look neater.
The dotted lines in the plan show the relative
position of tiller and lever D when put over.
A piece of sheet brass was let in and screwed to
the bottom of the block with ends projecting for
screwing on to deck , as shown in plan . - Yours
" OAKES. "
faithfully,
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manæuvring to make the necessary changes,
besides being a complicated arrangement . Although
the problem was continually coming up in my
mind , and repeated attempts were made to solve
it , yet it was some ten or twelve months before I
succeeded to any extent , and another three or four
months before time permitted me to prove the idea
PLAN .
Screw holes
by laying it out on paper .
The enclosed drawing shows a sectional elegation
and plan (in parts ) of the results - viz . , an enclosed
series - parallel switch. This switch is designed to
25
control twenty-three cells singly, but a greater!
21
39
71
number may be controlled by connecting in “ twos
4
or “ threes,” etc. , and a lesser number by cross
connecting the terminals ; or the switch may be
made for any number of cells , or in any size ; the
series-parallel change being effected by merely
turning the handle through the angle between the
stop-pins shown in plan. The lower left -hand
quarter and the two upper quarters of plan show
the switch with switch block C removed , and the
70 FD
two rows of contact plates D and d on the base ,
E7
which are continued all round the circle in a similar
manner, while the lower right- hand quarter shows
a plan of switch block C only, with the contact
3
plates E and e on it shown in dotted lines, the
0
2010 !
contact plates D and d on switch base being omittea
20
( 240 01231
for clearness. This view also shows the spring F
and driving mechanism , together with the stop
02 B
pins G (which require care in locating ) , and it will
d
be noticed that the contact plate e 23 is of special
shape, while the inner plate to match it (or E 23 )
is left off entirely ; this is to prevent short-circuiting
and must
2-6 stop pin's hapin driven thecka the,base
being uniform allround. switch
The
áxit" studs
in Switch
small circles on contact plates represent the screws
block
which hold the plates in their places ; these screws
should all have countersunk heads ( as shown in
elevation ) , and the outer rows in each circle of plates
on switch base only must be continued right through
the base and provided with lock-nuts, as they serve
Note ! Mains as terminals, the ones A and B being the main
terminals. The switch handle is screwed on the
to be
connected to spindle and a small pin driven through to prevent
binding
it from backing off, while the nut shown beneath it
posts A & B. is used to adjust the spring, and has two flat sides
to take a wrench ; the switch block and frame are
intended to be made of red fibre or ebonite , and the
wires from battery and mains pass under the base
driving pins
4through the openings shown on the sides and are
connected to the terminals shown in the elevation .
The installing of the switch is done in the follow
ing manner : -Connect the positive ( or negative) of
all the cells to the inner circle of contact plates
(one to each ), and the negative (or positive ) to the
OSLO
outer circle of contact plates , only one terminal
further round the switch ; that is , I cell positive
to i inner contact plate and i cell negative to 24
outer contact plate , and so on all round the switch ;
1 screws
3 "
the mains take the place of the 24th cell and are
32 screws
connected to A and B. It does not matter whether
bolts to be used
CROSS SECTION . I
the inner or outer contact plates are positive or
os binding posts
negative , but the one row must be entirely positive
SERIES - PARALLEL Switch,
or negative , and the other the opposite. The
operation of the switch is as follows ( given the
( Scale : grds full size . )
inner terminals positive and the outerones negative),
by “ R. B." At the time of reading the above
and is simplicity in itself : -Turn the switch block
articles, it appeared to me that there must surely
to the position shown by stop- pins ; the cells are
be a far simpler means of effecting such an appar
then all in series and the path of the current is
ently simple object, than those described in the
positive cell 1, contact plate D i , contact plate e i
above articles , as it necessitates considerable
(on switch block ) , contact plate d 1 , negative cell 2,
Design for a Series - Parallel Switch.
TO THE EDITOR OF The Model Engineer .
DEAR SIR, -Referring to the series -parallel
switch design in the M.E. of June 4th, 1903 , by
Mr. Arturo Gandolfi, and that of July 2nd , 1903 ,
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D 22 "
D 2 , e 2 , d 2 , cell 3 .
€ 22 , d22 , cell 23 , 123 , 123 , d23 , B , A , D24 , 124 ,
d24 and negative cell 1 ; turn the switch block in
the other position and the cells are all in parallel ;
that is, the positive contact plates D are all con
nected by the switch block contact plates E , and
the negative contact plates d are all connected by
the switch block contact plates e ; A is then the
positive main terminal , and B the negative main
terminal , the cross-connections from D to d being
broken ; the vacant space opposite e 23 on switch
block prevents short -circuiting the positive ter
minals , while the shape of e 23 prevents short
circuiting the negative terminals . To simplify the
construction , the cover and sides may be dispensed
with and the base and switch block made of wood
soaked in paraffin ; such a method , however , will
not only affect the appearance considerably , but
will leave the switch open to be tampered with.
For want of time , I am unable to make diagrams
of connections , but will do so at the earliest con
venience should you or any correspondent of the
M.E. care to have same. Not being an electrician , I
do not guarantee the above switch , but offer it as
a suggestion , trusting that it may be of sufficient
interest to be published in the M.E. - Yours truly,
JOHN W. REID.
Montreal, Canada .

The Fifth “ Gauge " Competition .

Tº further encourage model-making in all its
branches, we offer to send an improved slid
ing caliper gauge, with screw adjustment, 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, book, or other article
to the value of 6s. 6d . will be sent in place of the
caliper 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
caliper 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 address of the sender on the back .
The photographs and 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. The competition will
close on March 31st .

We are informed that the partnership which has
for some years past been carried on by Messrs.
Boult , Wade & Kilburn , as chartered patent agents,
at ill and 112 , Hatton Garden , London , E.C. ,
has been dissolved by mutual consent , as from
December 31st, 1905. Messrs. Alfred J. Boult,
Harold Wade , and Wm. Jno. Tennant will continue
to practise in partnership at the same address,
under the style of Boult, Wade & Tennant. Mr.
B. E.
inbar Kill
will carry on practice in his
own name at Chancery Lane Station Chambers ,
High Holborn , London , W.C.
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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 Querles
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 shoulă be written on different slips, on
one side of the paper only, and the sender's name must be in
scribed in 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, and also a " Queries and Replies
Coupon " cut out from the advertisement pages of the current
issue. ( 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, 26–29, Poppin's Court, Fleet Street, London, E.C.)
The following are selected from the Queries which have been redded .
10 recently :
(15,258] Wireless Telegraphic Apparatus . A. E. C
(Lincoln) writes : I am thinking of making a wireless telegraph
apparatus, the distance between the two stations being about a
mile. I have “ Wireless Telegraphy and Hertzian Waves," but the
author does not seem to give very good dimensions for different
distances. Would a t-in . spark coil (as described in your hand
book- " Induction Coils for Amateurs " ) be suitable. What
coherer would you advise , and what size should the " wings " be,
and of what material ? I shall not be able to have the de
coherer on the bell hammer, as it is, for signalling, attracted by
the magnet and not released until the current is cut off.
The connections will be seen by the rather crude drawing enclosed ,
the switch enabling the bell to be used onthe alarm to attract
attention and single stroke for signalling. Will you please give me
details and dimensions of the transmitter and receiver ? Will a
brick and plaster wall impede the waves ? Is it possible to do
without an aerial wire, as it will be extremely inconvenient for me
to rig up. One station is on the hill and the other in the valley,
but the difference in elevation is not great. I don't know if this
makes any difference. I might manage to get a skyward rod up
to a tree in the valley. Cheapness is the chief consideration .
You would probably fail to transmit signals over a distance of
one mile with a f- in . spark coil, using any apparatus which you
can construct yourself. With aerials of considerable height and
capacity, and a coil giving a good 3 or 4-in. spark, you could
probably construct apparatus which would do what you want.
The best and most sensitive coherer is the Lodge -Muirhead v heel.
This consists of a thin steel wheel, about 1 cm. in diameter, mounted
on a spindle and kept revolving at about half a revolution per
second . The edge of the wheel grazes the surface of a globule of
mercury moistened with heavy mineral oil, and a potentiometer,
arranged to give a varying voltage up to i volt is connected to the
wheel and the mercury. The connection is made to the wheel
by means of a small copper brush pressing on the spindle, and the
circumference of the disc, which must have a sharpand absolutely
true edge, is kept clean by a small leather pad lightly pressing on
it. Sensitiveness is regulated by the potentiometer and by ad
justing the amount of oil on the wheel. Connection is made with
the mercury by means of an amalgamated platinum spiral. It is
impossible to say what height of aerial will berequired, as it depends
entirely upon conditions which vary within extremely wide limits.
The best we can do is to give you the following example to guide
you :-17 ft. above the top of a roof,about 40 ft. above the ground,
a network of copper, carefully insulated , was suspended between
two bamboo poles. The network was 19 ft. by 7 ft., and a pair of
No. 12 bare copper wires were taken down the front of the house
from the centre of the network. This aerial wire was arranged
so that there could be no earth leakage at any point, and was taken
in through a ground floor window to a coil giving a good bushy
heavy 5 -in . discharge. The spark took place between the discharge
knobs of the coil, the second ball being connected to railings. A
similar aerial was erected at a distance of if miles, and a rather
roughly made Lodge -Muirhead coherer was there used for re
ceiving. To work over such a distance with such apparatus and
a filings tube coherer, you would have to construct the latter with
extreme care A brick and plaster
wall will not seriously impede
the waves if damp, and will allow them to pass with perfect free
dom if dry . For the distance you mention you cannot do without
an aerial wire. Thedifference of level will not affect the signalling,
unless high ground lies between transmitter and receiver . Brass
bedstead knobs would do perfectly , though smaller balls would do
equally well. Polishing is not the least necessary where an aerial

The Model Engineer and Electrician

February 8, 1906 .

or other transmitter of considerable capacity is used . A hand
book on this subject is in progress and will beready veryshortly.
For further details we must ask you to wait until it appears.
( 15,349) Dividing Appliance for Lathe. D. M. H
(Evesham ) writes : Some time ago I asked your advice as to pur.
chasing a lathe for model work, which you kindly gave, and also
told me of a few accessories which it would be well to purchase at
the same time. I strictly followed your advice , and it is a matter
of great satisfaction to me that I did so , as the tool which I
purchased on your recommendation is certainly an excellent little
machine. One of the accessories I procured was a dividing lever,
and what Iwant to ask younowis for what purpose is it used ?
I am quite unable to determine, so also is a professional metal
turner who occasionally gives me a little assistance. I should ,
therefore, be obliged if you would enlighten me.
The lever is intended to be used in conjunction with the change
wheels, instead of the more usual, but more expensive, dividing
plate and pointer . Fix the lever on one of the studs in the change
wheel quadrant, as shown in the sketch herewith, and tighten up
the nut, so that the lever works stiffly. Place on the mandrel the
argest wheel, which is a multiple of the number of divisions

Chonge_whe

els

Mandrel

„ Nib to
por teeth
of wheel

Dividing
lever
-Stud

Quodront

-Lead screw
countershaft
Query 15349
DIVIDING APPLIANCE FOR THE LATHE .
required , tightening up the milled nut on the mandrel so that the
change wheel ( the studs of which may allow some play) does not
shake in such a way as to alter the accuracy of the dividing. Sup
posing that the work in the lathe chuck or on the faceplate is to be
divided into 10 or 15 ; then the 60 wheel may be used . The
mandrel should be moved so that nib on the lever enters every
sixth or fourth tooth at each turn . For dividing to seven , use the
35 wheel ; for into 19 , the 38 wheel. Always take care that the
lever is so placed that the nib, which is of the same shape as the
tooth, enters truly radial to the wheel on the mandrel.
(15,290 ) Radiography. B. H. B. ( Tettenhall) writes : I am
thinking of buying a Wimshurst machine with either four or six
plates (14 ins. diameter ). Will you please tell me what horse
power will be required to drive these two machines respectively ?
We have 100-volt circuit here, and I propose to use an electric
motor driven through lamps. Would a dynamo giving 30 volts
and to amps ., driven as a motor, be powerful enough ? Will you
please tell me the time that would be required to take a radiograph
ofthe handwith these machines respectively, using a tubewith
a water-cooled anode?
A great part of the power required to drive such a machine is
usually used in overcoming mechanical friction and the design is
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too often such as to make this loss very considerable. It is,
therefore, difficult to say what power would be required in any
particular case, but the dynamo which you mention ought certainly
to do the work . Presumably it is a shunt machine, and will, there
fore, require proper starting arrangements when used as a motor ,
The time required to take the radiograph which you mention
depends upon the machine , the tube, and the plate used, See our
sixpenny handbook- " X -Rays Simply Explained ."
(15,329) f- in. Spark Coll Working. W. H. S. (Leyton
stone) writes : ( I ) I have a t- in . spark induction coil from which
at intervals I need a spark for chemical purposes. I find the two
1-pint bichromates are run down in a few weeks, which means
recharging at awkward times. I have tried four Leclanchés, but
even with these the working of the coil is uncertain . What do you
advise ? ( 2) Why do bichromates freshly charged with same
proportions of materials sometimes work the coil and sometimes
fail ?
( 1) Leclanché cells are not at all suitable for working an induc
tion coil. Why not try a largersize of bichromate cell, say, quart
size, or even larger ; one pint size is very small after all for real
work . Or, make up a constant pattern bichromate battery, as
explained in Chapter IV of our handbook No. 5, on " Electric
Batteries." (2) We can only surmise that the contact-breaker of
the coil is sometimes out of adjustment. The platinum points
require cleaning occasionally. If you require thespark for a few
moments at a time only, perhaps a small hand -driven dynamo
would serve the purpose, instead of a battery ; it would be always
ready and save trouble of charging a battery. A machine of about
25 watts size ( compound wound preferably) with a drum or ring
armature, but a shuttle armature would do. If you have a lathe,
the dynamo could be very well driven from the treadle gear. The
Crypto Electrical Co. make a good hand driving gear with double
handle.
( 15,382) Windings, etc., for Rectifier. H. A. W. (Wake
field) writes : ( 1 ) Please give number of turns and gauge of wire
for the rectifier for single -phase alternating currents described in
September and October M.E., 1900 - voltage 200, cycles 60 per
second. ( 2) Would the machine be economical to use for charging,
say, a 4. or 8-volt accumulator ? (3) Am I right in presuming
last query could be met by connecting rectifier direct to town's
alternating supply ( 200 volts ), and using the direct current to light
my office lamps and charge accumulators through lamps when in
use. (4) As the amount of current I shall require will be at most
10 amps. ( say for arc light) would it be advisable to construct a
machine half size of that described ? If so , kindly give size of
armature and windings of same and fields for 200 volts 60 ampsa
(5) It is stated in the articles that current up to 50 amps. can be
taken from the machine, and seeing this current has a clear path
through armature when choking coils are switched out, will the
No. 26 wire on armature bear this current. Is this a misprint for
5'0 amps. ? (6) Is the 1-16th -in, air -gap in commutator intended
to extend from end to end of commutator, or only at ends. Will
not the brushes jump if the former is intended ? ' ( 7) Would not
carbon brushes be better than gauze ?
( 1) Try No. 30 gauge s.c.c. copper wire for the armature, and
No. 34 gauge s.c.c. copper wire for the field coils ; get on as much
as you can in the space, as stated by the author of the article on
page 227-- " The builder must be prepared to do some experi
menting ." (2) It can scarcely be said that it is economical to
charge a 4. or 8-volt accumulator by means of such a machine ;
it isa matter of being able to charge itor not. (3) This could
be done, but as any machine in motion requires attention, we should
not prefer interposing it in an office circuit of lamps. If you
decide to try it, the method would be to start up the rectifier first
through a choking coil and then to cut out the latter before switch
ing on the lamps ; or, short-circuit it when the lamps were on so
that they would attain full brilliancy. This will mean, in all
probability, some adjustment of the rectifier field -magnet circuit
resistance . It will be necessary to determine the polarity every
time the machine is started, so that you may have your accumu
lator positive connected to the positive pole of the rectifier. You
cannot be sure beforehand which brush of the rectifier is going
to be positive. (4) No, we do not advise you to construct a
smaller machine ; it is chiefly mechanical strength which is desir.
able . ( 5 ) You are under a misapprehension. The only current
which flows through the armature coils is the small quantity neces
sary, to keep the armature rotating against the friction of the
brushes, bearings, etc. The rectifier current ( except that used in
the field circuit) does not pass through the windings at all ; it goes
direct to the brushes from the commutator segments. It is, there
fore, only limited by the carrying capacity of the choking coil,
segments, and brushes. ( 6) The commutator is composed of four
solid quadrants of metal separated by the insulation , as indicated
by the thick black lines. The gap between them extends across
the whole width of the segment. We have seen one of these
machines in operation ; there was no jumping of the brushes.
(7) We believe the author uses gauze brushes ; you could try
carbon, but we should expect the carbon dust to clog up the air
gaps between the segments.
( 15,397] Leaky Piston of Small Gas Engine. F. J. Me
(Bradford) writes : I should be very much obliged if you can tell
me the cause of a gas engine smoking and smelling at the piston ?
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current, and you must put another set, or perhaps even a third
set, in parallel with the first set. We expect the trouble is due to
insufficient current. The push should be in the battery circuit.
(15,399 ] increasing Shack from Small Shocking Coil.
C. W.C. (Chiswick ) writes : I have made the shocking coil described
in your handbook on " Induction Coils, " but the result has been un
satisfactory. These are the details of coil : Primary coil - length
4 ins., wound with No. 20 D.C.C. wire, soaked in paraffin wax,
four layers of paper covering over the coil. Secondary coil --length
3 ins., wound with 34 D.c.c. wire, soaked in wax, and a layer of
paraffined paper between each layer (number of layers 22 ). Coil is,
worked with three- cell bichromate battery. The faults are these :
(1 ) Excessive sparking at platinum contacts, though condenser is
in use. (2) Very little difference between primary andsecondary
shocks. (3) Does not take effect until draw tube'is three-quarters
the way out. (4) A person can stand the current with the tube
right out.
A heavier shock would be obtained if 36 S.W.G. were used .
Wind bobbin full. Twenty -two layers of 34 S.W.G. does not

seem a great deal. The excessive sparking at contact- breaker can
only be diminished by careful adjustment.
(15,278) Model Locomotive Axle - Boxes.
C. R. Si
(London ) writes : Would you kindly, answer the following :
am making a 2- in . gauge, four -coupled bogie locomotive, and am
fitting springs, as Fig. 64 in your book, " The Model Locomotive."
I have cut the slots in the frame 7 in ., and my axles are 3-16ths in .
Will the coupling rods jamb ?

Fig . 1 .
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FIG . 2 .
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It seems to come out nearly every time the engine explodes. !
have taken the piston out and the rings seem to be in very good
condition, also the cylinder is in very fair condition. It is a h.-p.
engine, but has no name on it. It is tube ignition , and when the
tube is lit it is a nice blue light, as it ought to be, but when it has
been lit a few minutes it goes nearly all white, but still keeps the
tube hot enough. Can you tell me the cause of that ?
This may
be dueIs tothebad
oil, orwater
to the
cylinder, properly
piston, etc.,
be
coming
too hot.
cooling
circulating
? The
bottom of the cylinder should always be fairly cool - nearlyThe
as
cool as the water at the bottom of circulating water tank.
cylinder may be badly worn ; and, again , the explosive mixture
may be far too rich. This would make a leaky piston very notice
able. The asbestos lining of the chimney often imparts a yellowish
tinge to the Bunsen flame, and so does the hot iron tube, but you,
no doubt,can distinguish this from a yellow flame due to insufficient
supply of air . What kind of oil are you using for lubricating
piston ?
[ 15,398] Early Firing Trouble with Small Gas Engine.
A. Ě . (Hove) writes: I should be obliged if you would kindly
advise me respecting a small gas engine which I have some diffi
culty with . The trouble is that the explosions occasionally occur
before the end of the compression stroke, causing the engine to
bump considerably, and eventually bringing it to a standstill with
an explosion that drives the piston out in the reverse direction .
It has tube ignition , and I have raised and lowered the Bunsen
flame so as to alter the position where the ignition tubes becomes
red hot, but with no improvement, and I find that I raise it much
I get no ignition at all. I enclose a rough sketchof the cylinder
end and parts attached (not reproduced ) hoping I have made it
understandable.
Going upon the data you give, we should say the trouble is due
to the tube having become solid a certain part of its length. Thus,
when it is heated below a certain point it fires too soon, and yet
when heated above this point it refuses to fire at all - because the
tube is solid , or, practically solid, there. You do not say since
when this defect in the firing arose. Have you tried a new tube
and cleaned out the passage from tube to cylinder ? The mixture,
too, has an important effect upon successful firing. You will find
much information on all these points in our handbook- " Gas and
Oil Engines," by Runciman , 7d . post free, which we advise you
to read . Any other difficulty you have, let us know .
(14,667) Bell Wiring . J. M. (Forest Hill) writes : Having
tried to ring eight electric bells at one time off one battery con
sisting of four Leclanché cells, I find they will not even tremble.
I wish them to ring all at the same time. Could you give me par
ticulars how to make them do so ?
Herewith is sketch showing how the bells should be connected ,
preferably with battery in the centre. This seems to agree with
your sketch, except that you have the battery at the ends, which
would not matter if wires were of ample size . Provided the bells
are in order, if they do not ring the fault must be with the battery.
Either you require more cells in series, or they do not give enough
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MODEL LOCOMOTIVE AXLE -BOXES .
If you leave it as it is (Fig. 1 ), there will be much too great an
amount ofplay, and the whole success of the engine would be
detrimentally affected. Not only will the coupling rods jamb and
jar, but th : valv . gear and steam distribution will be upset to the
extent of the play in the horns. We would advise you to in
crease the slots to fin . wide (Fig. 2 ), and to make
the axle- boxes likethe sketch (Fig. 3 ).
(15,374) Parts of Induction Coil. J.W.S. D
( Farnbc bugh ) writes : I should bevery much obliged
ii you could inform me on the following points re
parts of a small induction coil. I have seventeen
sections of No. 36 s.s.c. wire (internal diameter
1 in ., and external diameter 2 3-16ths) and also
a condenser formed of sixty sheets of tinfoil, 6 ins.
by 5 ins., made in the usual way. Each of the
sections of the secondary weighs about it ozs.
There is about it to if ibs, of No. 36 s.s.c. wire
in all the sections; each section is in . thick.
( 1 ) What would be the correct size and gauge of
the wire for the primary core, and the amount and
gauge of wire for primary winding ? (2) Whatlength
spark could I expect to get from this secondary
winding, using eight ordinary bichromate cells, each
cell having a zinc plate it ins. by z ins. in the
liquid ? ( 3) Would there be enough room to use an ebonite
tube between primary and secondary, and what size should
t be ?
( 1) Core about 6 ins. long by 4 in . diameter ; primary about
7 ozs. No. 16 S.W.G. (2) Approximately in . Couple your cells
up in pairs in parallel to give about 6 volts. (3) A good fit over
primary ; 3-32nds or thick . If there is not quite enough room ,
make core a shade less in diameter than in . Your condenser
seemed fully large. Experiment to get best results.
(15,436) Resistance of Copper Wires . C. W. (Ladywoo)
writes : I should be much obliged if you would give me the follow
ing particulars :-(1) Length of copper wire (marked A) required
to give a resistance of 1 ohm . (2) Length of copper wire (marked
B) required to give a resistance of 1 ohm . Also the gauge of these
wires.
Thin wire is No. 36 S.W.G. Resistance is '34 ohm per yard
b.l., 1.85 yds. per ohm . Thick wire is 22 S.W.G. Resistance
.04 ohm per yard - 1.6., 25 yds. per ohm.
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The Editor's Page .
MONG the hundred or so queries which our
readers send us every week, there are always
some which we cannot answer from our own
knowledge or from information conveniently at
hand, and we then usually refer the querist to
some outside source where he can get the par
ticulars he requires-either for nothing or at a small
cost. In one such recent case, we were asked for
the dimensions of some model rolling-stock to be
built from a set of second- hand castings purchased
by the querist. Not having particulars of this par
ticular design by us, we suggested that our corre
spondent should write to the makers of the castings
from whom he would probably be able to get a
complete working. drawing for a small sum . This
suggestion , harmless enough as we thought , and at
least useful in putting the querist on the right
track , has roused the recipient of our advice to
indignation pitch , and we are thanked for our reply
in the following terms : - “ Thanks for your letter.
I was surprised to note contents, or rather lack of
them. I have always been under the impression
that your publication was issued primarily for the
benefit of amateurs and to give expert assistance
in simple matters, when asked , to bona fide readers
of this technical journal for which we have the
privilege of paying 2d . weekly because of its highly
trained and expert staff . You can publish designs
of elaborate locomotives and permanent way, with
pools of water , piers, etc. , and more elaborate still
of Gothic arches, and yet when a very ordinary
question is asked just for a measurement of common
rolling-stock to fit these exquisite designs ( which
most likely nobody wants) , your confiding amateur
is politely referred to a private firm , whose business
it is to cater for the amateur at a price. You want
..

A

your readers to make model models and not toy
shop rubbish , and according to your Editorial
Notes you are always willing to help amateurs to
that end , only intricate questions must be paid for .
I am still under the impression mine was simple .
I might say here I asked a G.E.R. under shunter
to -day and got what I wanted at once, and yet I
have been subscribing to the M.E. for over five
years at the rate of 2d . a time, because it is the
amateur engineer's paper and knows all that is
worth knowing (or thinks it does) about model
engineering . I shall be very much surprised if
Messrs.
reply to me , except that they may do
$ 0 with an eye to future business, and your letter
to me savours too much of ' touting ' to that end .
I did intend to get further castings from them and
other things, too , but now I am afraid that business
will go elsewhere."
Another reader , “ J. Bee,” also takes us to task ,
but in far more kindly fashion , We give his letter
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in full because it contains some hints for other
readers as well as for our ourselves. He writes : “ I
gather from your remarks of the past week or two
that you welcome criticism of the matter in The
MODEL Engineer and suggestions for its improve
ment . The present Election Competition ' will ,
no doubt , indicate the most popular features of the
paper. Personally , I invariably turn to Work
shop Notes and Notions ' first, which, of course ,
means that this is the most interesting part to me
individually, and were the rest of the paper written
in Hebrew I should purchase it for this feature
alone. Next I turn to the News of the Trade,'
and have promptly procured a tool, of the exist
ence of which I should have been ignorant but for
your notice and illustration —the latter being a
great point. I then turn to the trade advertise
ments, where I generally light on something of
interest . With regard to advertisements, may I
give a hint to your private advertisers . I generally
glance down the headings of these advertisements ,
and find that instead of readily indicating the
article to be sold , they commence with ‘ Bargain ,'
• For Sale or Exchange ,' ' For Sale ,' or some other
useless phrase. Of course , the lathe or engine is
for sale ; we don't look at these advertisements to
get a list of the tools John Jones has in his work
shop. ' Look at any of your back numbers and see
how many announcements begin in the way I point
out . I am a busy man , and have not time, when
I want a chuck , to wade through a lot of small
print only to find the advertiser has a gas engine for
sale. Let the heavy type show the article to be
disposed of : your more sensible advertisers already
adopt this course . Further, with all due deference
to your advertisement manager, might I suggest
to him that if the ' Wanted ' advertisements were
all grouped together, a further improvement would
result . No, I couldn't run the paper better myself,
but tell him to think the idea over. As to the
literary part of the paper , it seems to me that a
good idea would be to take some article to be made,
and describe fully how to make it . I don't mean
tell us to get a piece of brass rod and turn it up
true, face one end, cut off an inch and a half, and
bore a hole diametrically through it. Tell us how
to meet the difficulties that will arise : why the
brass chatters, why in cutting off it mounts the
parting tool, gets bent itself and breaks the tool ;
why the drill will not enter the punched mark , and
will run out of truth ; and why,
why, if it does,
when a hole is bored too small, you cannot enlarge
it with a larger twist drill without the latter jam
ming half way . A formidable list, you will say ;
but I have been working in metal for ten years,
and yet I don't fully understand causes and remedies
of these and other ills. Yes, I have all THE MODEL
ENGINEER books and everybody else's ; but they
don't meet my point . Can you tell me any book
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that will indicate why I cannot cut off small discs
I can
satisfactorily with an ordinary parting tool.
give you forty other mechanical riddles which, no
doubt , you can answer satisfactorily ; but , unfortu
nately , I have not a telephone in my workshop or
I would ring you up every time I wanted an answer
to my conundrums. Being unable to do that , I
get my numbers of THE MODEL ENGINEER bound,
and I want the resulting volumes to contain such
a store of information that the magic letters M.E.
will lose their original signification , and stand for
* Mechanical Encyclopædia . I hope you will be
able to find room for this . Your waste paper
basket cannot be quite full .”
*
We are rather glad that J. Bee has not got a
telephone in his workshop . If he had , we are
afraid that we should soon have to disconnect our
own, in view of his apparently extensive assortment
of conundrums. However , we iather like this letter ;
it has the ring of the enthusiast about it , and we
feel moved to help “ J. Bee ” out of some, at least ,
of his mechanical troubles . Probably some of our
readers would like to help him too, so we will give
prize of
them the opportunity. We will give
Ios . 6d . for the best letter in reply to " J Bee,”
telling him how to get over the particular work .
shop difficulties he mentions . Such replies should
be illustrated by sketches where necessary , and
should be addressed— “ J. Bee," c/o Editor , THE
MODEL ENGINEER , 26-29, Poppin's Court , Fleet
Street , London , E.C. They should reach us not
later than February 22nd .
We are wanting for publication in another
journal some short practical articles on small
repairs to engineering plant . These should be quite
short, and should deal with some actual repair,
either temporary or permanent , which the sender
has personally carried out in connection with
engines , boilers, power transmission , gearing ,
motors, dynamos, pumps, etc. While we cannot
promise to use everything sent in , all such contri
butions shall have our careful consideration , and
those accepted will be paid for according to merit .
Repairs," c/o The
They should be addressed
Editor of THE MODEL ENGINEER , 26-29, Poppin's
Court , Fleet Street , London , E.C.
Answers to Correspondents .
W. A, W. ( Burnley ).— You could use your magnet
for a little motor, as described in our handbook
Simple Electrical Working Models,” 7d. post
free. Look through back numbers of this
Journal and you will find plenty of uses to which
such a magnet may be put.
W. E. P. (Maidstone).- We should say it is con
siderably without his scope. No ; we shall be
publishing one on this subject very shortly.

C. T. (Catford ). —Please comply with our rules.
E. A. R. (Winchcombe).- Depends upon the speed
of armature and the strength of the field -magnets
entirely . Best found by trial.
Model Boiler
G. H.-See the new edition of
Making .” page 70. The diameter of the safety
valve should be fin. for a 21 -in. by 36-in . boiler.
The sketch is about one-fourth full size for a
safety valve to suit your boiler.
COUPLING.” –Write to the Secretary, Board of
Trade, Engineers' Department , Whitehall, S.W. ,
for particulars and information.
A. P. H. ( Heaton ) .—Your letter duly received . We
will deal with this subject shortly .
W. H. ( Winson Green ).— Messrs. Schaffer and
Budenberg, Manchester. Several of our adver
tisers supply these goods .
J. F. P. (Golcar ).— Thanks for your interesting
post-card . Glad to hear the M.Ě. pleases you .
A. P. H. (Heaton ).— An announcement will be
made shortly on this matter.
Notices .
The Editor invites correspondence and original contributions on
all amateur mechanical and electrical subjects. Matter intended
for publication should becleariy 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
so by making an appointment in advance.
Thisjournal 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 app'ication to the Advertise
ment Manager
HOW TO ADDRESS LETTERS.
All correspondence relating to the literary portion of the paper,
and all newapparatus 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 whoin
all subscriptions from these countries .hould be addressed.
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A Model Turbine Steamer .

By J. BRAMLEY.

MR . J. BRAMLEY's MODEL TURBINE DRIVEN STEAMER .
THE model steamer, of which a photograph is
THE
here reproduced, I have constructed in my
spare time. She is 3 ft. 4 ins. long, 54 ins.
beam , 27 ins. draught, 5 ins. deep from keel todeck
amidships; the hull is carved from a block of yellow
pine, the decks are cut from 3-16ths-in. white holly
and lined to represent planks. The deck-house is

dovetailed together from 3-16ths-in . walnut , and
lifts off for inspection of machinery ; the railings
are built up from wire. The top rail is half-round
copper wire ( 14 gauge ) ; the posts are brass pins
that are used for curtain stretchers. The middle
and bottom rails are No. 18 gauge wire.
The fittings are as follows :-Two skylights, one
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hatchway, six ventilators, eleven ladders, six
bollards, steering wheel , anchor, masts, and rigging.
The ventilators are carved from mahogany , and
painted red inside and white out. The ladders are
built from 1-16th-in. white holly ; the steps are
trenched into the side and glued together with fish
glue, which makes a very strong job . The funnel
is a piece of 1f -ins. cycle tubing, enamelled black,
and beaded with copper wire. The masts and spars
are walnut varnished ; the port holes are brass
boot eyes. The boiler is a Smithies type, 6 ins.
long , 21 ins. diameter, with four water tubes.
The turbine is of the De Laval type, and a few
particulars are here given . It is built up from
brass tubing and plate. The casing is a piece of
tubing, 14 ins. long by i ins. inside diameter.
The ends are 1-16th - in . brass, one of which was
soldered in. A flange was then soldered on the
other end to screw the other plate to. The bearings
are pieces of in. tubing, 5-16ths-in. long , and
plugged up at one end. These were then soldered
on the centre of the end plates , then bored through
for the shaft ; this way makes a hollow bearing.
The
The shaft is a piece of 3-32nds-in. steel.
impulse wheel is a disc of 1-16th-in. brass , if ins.
diameter. The blades are formed on the German
toy principle. It is best to anneal the disc before
twisting the blades. To connect the case to the bed
plate a piece of 1 -in. tubing is used, } in. long, and
filed to bed on the case. The exhaust comes into
this, and then by 3-16ths-in . tubing up the funnel.
The nozzle was filed out of a piece of 1 -in. brass
rod, bored out 1-64th-in. to 1-16th-in. , as Mr.
Bredin Naylor states. Turbines are very wasteful
of steam if you cannot keep up 30 lbs. of steam ;
but as my boiler is too small to keep up this amount,
I should advise anyone else making this turbine to
have a larger boiler. I might mention, in conclu
sion , that the whole of the model, fittings, and
machinery have been built without the use of a lathe.

The Fifth “ Gauge " Competition.

Tº further encourage model-making in all its
branches , we offer to send an improved slid
ing caliper gauge, with screw adjustment , 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, book, or other article
to the value of 6s. 6d . will be sent in place of the
caliper 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
caliper 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 address of the sender on the back .
The photographs and 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. The competition will
close on March 31st .

February 15 , 1906 .

Workshop Notes and Notions .
[Readers are invited to contribute short practical ttems for this
column, based on thetr own workshop experience . Accepted
contributions will be paid for on publication, desired , accord
ing to merlt. All matter intended for this column should be
marked " WORKSHOP on the envelope.)
Screwdriver Made from a File.
By “ Ex-APPRENTICE ."
All workers know what a tantalising habit
screwdrivers have of slipping off the work at incon
venient moments, especially when the screw goes
rather stiff. The following will show how a screw
driver can be made which will never slip off any
screw. An old flat file of any length and width
must be found, and forged and ground down to the
shape shown in Fig. 1. A hole of about in , or fin. is
drilled through the file about half way up ( Fig. 2 ) .
FIG. I.

A
RELIARLE

FIG, 2.

SCREW.

DRIVER.
after having previously annealed it, and a piece
of iron or steel, about 6 ins . long, fitted in the hole
loosely . The two ends of this “ tommy ” are then
riveted over, and the screwdriver is then complete.
To use it, proceed as with the ordinary American
brace , using the tommy ” for turning the screw
driver round . In this way we can use a great
amount of force on the work, and it will be found
that this instrument will successfully overcome the
resistance of the most stubborn wood or metal
screw.
Galvanising Iron .
By “ Ex - APPRENTICE.”
Iron can be conveniently galvanised in the
following manner :-The article to be galvanised
must first be " pickled " for a few hours in a solu
tion of i part of sulphuric acid (concentrated ) in
100 of water. This should be done in wooden or
porcelain vessels. The articles must then be well
scoured with a brush, well washed , and then placed
in a solution of lime and water until ready for the
process . Just before being galvanised, the articles
must be immersed in zinc chloride until bubbles
appear on the surface of the metal. This zinc
chloride can be made by placing zinc in hydro
chloric acid until no further action takes place,
then decanting, and adding sal-ammoniac. After
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having got this film of bubbles on the metal, dry
on a heated iron plate, and then place in a bath of
heated zinc. Care must be taken not to overheat
or “ burn " the zinc, whilst to prevent the oxidisa
tion of the metal, either some sal-ammoniac or
charcoal is placed on the surface . When the article
is withdrawn from the molten metal, it should be
beaten to remove the excess of zinc. Iron castings,
etc. , treated in this way will resist the action of
water for a considerable time , and on this account
this process is especially applicable for fittings used
for yachts, water motors , etc.

A Simple Drilling Device.
By HUMPHREY BOLAM.
The following short description is of a small
bench hand - drill which I have made and used for
some time with great satisfaction
In the sketch, A is the drilling board,which is simply
a piece of wood about 6 ins. long and 34 ins. wide,
covered with a piece of copper sheet to keep it
from being split by the drill. To the piece of wood
A is fixed vertically the arm B, which is also of
wood, for supporting the drill. To the top of the
support B is fixed a copper strip C, 24 ins. long ,
which supports the drill ; and D is a similar strip ,
which acts as a bottom bearing. The drill is only
a simple Archimedean, which is usually employed
in fretwork . E is the drill chuck. A hole is drilled

Hí
Arm for
supporting
drill

F

B

K
D

Bench cul
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A SIMPLE DRILLING MACHINE.
vertically into the handle of the drill ( F ). Into this
hole is forcibly driven a steel rod 4 ins. long,
with a brass bush soldered on i in . above the handle
of drill. G is a small spring fixed between H and
C, fixed so as to press the drill down on to the work .

L is a small wooden handle fixed on top of the steel
rod, on which the hand is placed while drilling to
keep the drill steady. K is a small piece of wood
by which the drill is rvolved.
This small drill
has been used for wood and metal with equal
success .
Accurate Gauges.
By “ SREGOR.”
how to
Herewith is described
produce
some accurate distance gauges that are appar
ently outside the measuring ranges of accurate
measuring instruments generally found in engineer
Total length 36 005
Horor
7.000 ? 11 :500
71500
30

FIG . I.

Hordered a ground faces

e

)

Soft port
Pins mode to fit lightly
FIG . 3.
FIG. 2 .
ACCURATE DISTANCE GAUGES.

ing workshops. As example, at first sight and
thought it appears impossible to produce a length
gauge of 36.005 ins. to within the accuracy of one
thousandth part of an inch with a 12-in . or 6 -in .
vernier, and a 12 -in . vernier is usually the maximum
length of accurate measuring tool to be found in
a shop. Certainly the large majority of parts re
quiring so fine an accuracy are under 12 ins. long.
However, occasionally a longer accurate gauge is
required. This is obtained with the use of a 12 - in .
vernier, as shown in sketch, Fig . 1 , which shows a
length gauge of 36.005 ins . This can be, say, a .
1 -in. diameter mild steel spindle turned in the lathe,
with grooves turned in , and the lengths between the
grooves a decimal measurement to the 12- in .
vernier. The total result of these sizes will be as
shown . The quickest way to arrive at the total
length will be to turn the first and second groove
indiscriminately, say, between 114 ins . and 12 ins.,
and then finish the end off to the correct length
to make the overall length correct.
In Fig . 2 is shown two hardered plugs pressed in
the end of a long length gauge , to prevent wear
when using the gauge . Care must be taken to
ascertain that the plugs are pressed right home. A
small flat must be filed on plug to allow the air to
escape when the plugs are pressed in .
In Fig. 3 is shown a gauge suitable for gauging
the diameter of a bore. The special feature of this
is the ordinary steel balls let in the end . These
balls, being very hard and sound, ensure taking a
true measurement of a bore, and retaining its
original length. The length of gauge is made
similar to Fig . 1 , with the ends recessed to receive
the balls, as shown at the end in section . This
recess should be a little deeper than the half diameter
of ball, and the ball then pressed on to the face of
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this recess, and the metal then caulked around it
to hold it secure, as shown in sketch . The recess
for receiving the balls must be made the correct
depth , so that when the ball is pressed in the overall
length (which is the important point ) will be the
required length . A great amount of fitting can be
saved when assembling large work if the parts are
machined to correct gauges that will ensure the
work fitting together with the required amount of
clearance necessary .
A Pipe - Wrench of Rope.
A correspondent of the American Machinist re
cently showed in the following manner how a length
of rope and a short tube might be used as a pipe
wrench. Fig . I represents a one-man rope
pipe-wrench . The ends of the rope are held in one
hand while the toggle is pulled with the other. The
arrangement at Fig. 2 is for heavier work, and
requires two men , one to hold the rope ends and one
to handle the toggle. Fig . 3 shows a method of

aupun
FIG.2

7

FIG.T

FIG3

A PIPE-WRENCH OF Rope .

grinding a pulley on a shaft, or grinding a shaft in
the bosses. The ends of the rope are pulled alter
nately, or a toggle-as it Figs. I and 2-may be
used . Figs. 1 and 2 are called a “ Spanish windlass,"
and are used by seafaring folk . The handrails of
marine engines are often polished with a device
similar to Fig. 3 . A piece of emery cloth is wound
around the rail, and then a piece of spun yarn is
wound around the emery cloth , and the fireman,
pulling the ends of the spun yarn alternately ,
polishes the rail .
A Useful Kind of Solder .
By “ Ex -APPRENTICE."
To make an alloy which will solder metal, glass ,
or porcelain articles which will not stand a high
temperature, proceed as follows : Take by weight
one part of copper dust and two parts of mercury .
Place the copper dust in a porcelain mortar, and
mix with sufficient concentrated sulphuric acid to
form a paste. To this paste add, under constant
stirring, the mercury , a little at a time. The mixture
must be then well pounded until a grey amalgam
is seen to form , when it should be well washed with
warm water, being well ground with each fresh
supply of water to completely remove all trace of
the acid . Having well washed it, the amalgam
can be put aside to set. In about twelve hours it
will be quite hard, and is then ready for use . It is
gently heated in a crucible until , when worked over,
it becomes as soft as wax , when it can be spread on
any surface, to which when cold and hard it adheres
with great tenacity.
The copper dust spoken of may be made by
placing some granulated zinc in a strong solution
of copper sulphate. In a short time the zinc is
coated with the dark brown copper precipitate,
which is then scraped off and dried by heating

cian

and Electri

y

.

Februar

15 , 1906 .

gently. The hardness of the solder may be varied by
the quantity of copper dust used ; the greater the pro
portion of copper used the harder will be the solder.
Care should be taken in heating the solder, as
the mercury evaporates at a comparatively low
temperature, thus rendering the solder useless.
(We have tried a sample of this solder, and whilst
it does not appear to be of any use for such work as
model boilers, readers may find the recipe valuable
when they wish to form a metallic attachment
requiring no great strength between two parts of an
instrument or model , which must not be subjected
to even the necessary heat to melt soft solder.
ED. M.E. & E. ]
Our

“ Workshop

Problem

”

Competition .
E offer a prize of ios . 6d . for the best reply
WE to the workshop problem given below .
Replies to the problem should be illus
trated by sketches or drawings showing how the
suggested solution is to be carried out . Each reply
will be awarded marks in proportion to its merit ,
100 marks being the standard for a reply which is
considered as perfectly fulfilling the conditions of
the problem. Where two or more replies are con
sidered of equal merit as regards solution of the
difficulty , the prize will go to the one which gives
the clearest description and drawings, but it should
be remembered by competitors that a proper appre
ciation of , and remedy for, the difficulty propounded
in the problem will count for more than mere neat
ness in the preparation of the reply , or ingenuity
of suggestion. A record will be kept of the marks
gained by each competitor, and a special prize, of
lathe accessories or tools, value £ 5 , offered by
Messrs . Drummond Bros. , Ltd. , will be awarded to
the competitor who scores most marks in connec
tion with the first six problems . The following are the
general conditions applying to the competition :
( 1 ) All descriptions to be written in ink on one
side of the paper only.
( 2 ) All drawings to be in black ink only, and to
be on good white paper or cardboard. They should
be clear and distinct, and well-proportioned , but
need not necessarily be made to scale .
(3 ) All descriptions and drawings should have the
full name and address of the sender, and the num
ber of the problem they refer to clearly written
upon them .
( 4) We reserve the right to publish the whole or
any portion of any solution we may think of
sufficient interest to insert .
( 5 ) The competition will be judged by the Editor
of THE MODEL ENGINEER , whose decision shall be
accepted as final.
60 Workshop
(6) All replies to be addressed
Problem Competition ,"
THE MODEL ENGINEER,
26–29, Poppin's Court , Fleet Street , London , E.C.
The following is the second problem for solution :
Workshop Problem 2.
Having a lathe which faces, etc. accurately, make ,
by turning only , a true angle-plate from a rough
casting. No other angle-plate is supposed to be at
hand , neither is a set- square to be used , but the
angle - plate casting is to be faced correctly at right
angles by turning only .
The last date for sending in replies to this pro
blem is March ist .
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the pin moves . As it is most important that no
appreciable wear shall occur here , the bearing
surface of the pin should be case -hardened , and the
Gas Engine .
top of slot filed or drilled out to a slightly larger
radius than that of the pin , so that the latter will
By Walter C. Runciman .
bear firmly , but without any tendency to stick or
bind .
is also desirable that provision be nade
( Continued from page 103. )
complete the governor we have to provide
for turning the pin , should wear take place , and to
be able to present a fresh and true surface - of
T ° that its rotary motion is confined within
definite limits , otherwise it would be im.
original radius —to the top of slot at any future time.
possible to obtain any tension in the controlling spring ,
A less elaborate method would simply entail the
and the pecker would never be in a vertical position .
weight being drilled and tapped, and the pin
screwed on to its shoulder.
But if this plan is adopted ,
the pin must be a tight fit
throughout the whole length
of its thread . If, therefore,
it is chased, special care
x
should be taken to avoid the
least taper .
Fig. 14 also gives detail
of governor regulating screw
0
0
0
0
10
by means of which the ten
sion of the spring is ad
0
0
0
0
This method en
justed .
0000
ables us to discard the usual
0000
0
0
0
00
milled lock -nut, and con
erm0
duces to greater ease in
y
regulating the speed of engine
when running .
Fig . 14. -EXHAUST LEVER AND GOVERNOR .
Design for a Small Otto

Cycle

0

chine g Marimum Opening
By
X

W

-
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Fig . 15.— DIAGRAM SHOWING CONSTRUCTION OF SHAPE OF CAM .
Fig . 14 is an end and side elevat
of xhaust lever
and governor showing the stop-pin S screwed into
the weight, and the slot in the ex. lever in which

We now come to the most interesting operation
viz . , the determining the size and shape of the cam ,
which has to both open and close the exhaust valve
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at the correct time, and govern the speed of engine.
Fig . 15 shows diagrammatically the position of the
various centres and paths of motion of the exhaust
D

F

J.

с closes
K

K

Mм

N

Fig . 17
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and the circle B indicates the path of the highest
point on the cam - i.e., when valve is fully open
as it rotates . The centre lines Y Y and Z Z are
those of lever in its respective posi•
tions --viz ., position at completion
of governing portion of stroke, and
E
Open
at maximum opening of exhaust
valve.
In Fig . 16 we show the position
of crank at the opening and closing
of the exhaust valve. The obtuse
angle C K E is the angle through
which the crank moves from the
moment of opening to the instant
of closing exhaust valve. Therefore,
L FIG. 16.
the side shaft , which revolves at
exactly half the rate of crankshaft

-

I

FIG . 20. - DETAILS OF AIR AND GAS VALVE Box .
lever, pecker block and pecker , cam and exhaust
valve . The liſt of the latter is to be 11-32nds in . The
construction of the diagram is as follows : The
centre lines X X give position of lever when pecker
is in lowest position, allowing & in . movement
during which the governing action takes place .
Beyond this 4 in . , 1-16th in . clearance is allowed
between the back of cam ( C , Fig . 15 ) and the roller
R. Of this clearance more will be said later on .
The path of the pivot which carries the pecker will
be along a portion of the arc U V W , on which line
the distances moved through are set off. But as
the lower arm of lever is shorter than the upper
it follows that to obtain a given lift with lesser radius
a proportionately greater distance will have to be
moved through by the roller at the extremity of the
longer arm . Hence the f - in . lift of pecker during
the governing action corresponds to the distance
a through which roller moves , and the 11-32nds-in .
lift of exhaust value corresponds to a movement b
of roller. Therefore the circle A gives us the path,
and the distance from centre of side shaft of that
point on the cam at which the governing action
ceases , and the opening of the exhaust valve begins ,

Fig. 18. -ELEVATION OF CHIMNEY AND Burner .
(Scale : Half full size .)
will only move through one-half that angle - viz .,
CKL. On this point one cannot be too careful.
It is a pardonable, but not the less aggravating,
mistake to make, to take the acute angle CK E ,
divide it , and use the smaller angle C K D instead
of C K L , for setting out the shape of the cam .
Transferring the required angle to Fig . 17, we
arrive at the position of the two principal points
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which determine the shape of the cam . These are
F and G. A line drawn from F making a tangent
with the circle C ( the back of the cam ) gives us a
gradual rise, the shape of which is responsible for
the governing action. In the same way G denotes
the point of closing, and a line from G making a
tangent with circle C makes an easy fall for the
valve lever on closings . If we produce these two
lines so that they cut the circle B, the points of
intersection enable us to draw in completely the
shape of exhaust cam , and we get the figure
MN FCG, and not OPGCF . This shape would
do well enough if the speed of working was not an
important factor ; but as great regard has to be paid
to this, the crude diagram thus arrived at has to
be considerably modified before we can obtain
sweet running , and in the next article we will give
a developed diagram showing the shape of the
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Fig 19. gives two views of flywheel, and Fig . 20
gives details of air and gas valve box, of which more
will be said in the following article .
( To be continued .)
For the

Bookshelf .

GAS AND OIL ENGINE MANAGEMENT. By M. Powis
Bale, M.I.C.E. , M.I.Mech.E. Second Edition .
London : Crosby Lockwood & Son.
Price
35. 6d. net ; postage 4d .
This book has now reached a second edition ,
and advantage of this opportunity has been taken
by the author to introduce a chapter on gas pro
ducers, This deals with producer gas and the fuel
for its production, the working of a suction gas
producer, and charging the generator. One or two

-34 :

fred

-3 % nt

-0
%

d

-3 me

34
Fig . 19. -PART SIDE AND END
ELEVATION OF FLYWHEEL.
(Scale : frd full size.)
finished cam , with its half-compression lump to ease
representative types of producers are illustrated .
the compression pressure when starting up by hand.
The remaining portion of the book gives a con
siderable amount of useful information on the
Some reference to the remaining drawings will
general management of gas and oil engines.
enable the other portions of the work to be
proceeded with .
PRACTICAL PATTERN MAKING .
Edited by Paul
Fig . 18 gives end elevation of chimney and
N. Hasluck .
London : Cassell & Co., Ltd.
burner. The casting fits on to the square firing
Price 25. ; postage 3d .
block F, the opening at back being filed parallel,
This is one of the latest volumes in Cassell's
and to a good fit, so that chimney stands vertical .
Technical Instruction series, and is quite in keeping
The smaller opening or slot in front slides over the
with the practical character of the preceding
t -in . screwed part of block F and lies against the
volumes. It covers the general ground of pattern
shoulder . Adjustment in height is made as required ,
making in a very thorough fashion, and describes,
and the chimney clamped in position by means of the
among other things, the jointing -up of patterns,
nut , as shown on coloured plate ( January 4th issue),
finishing patterns, circular patterns, core -boxes,
from which the other dimensions may be obtained .
and core- holes, patterns and moulds for iron
It is essential that some clearance be left between
columns, steam engine cylinders, lathe parts,
the back of chimney and the cylinder casting,
and valves . It covers 160 pages, and has 300
otherwise there is a probability that the chimney
illustrations.
casting will be cracked in the process of tightening up.
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A Twin Elliptic Harmonograph .
By J. A. Dow.
'HE enclosed photographs and drawings are of
THEa harmonograph which I saw while staying
at a friend's farm , out from Kirkcaldy. The
maker of the machine is the farmer's son who , during
the winter evenings, and in his spare time, does a
little bit of amateur engineering. I understand it
was in THE MODEL ENGINEER that he got the idea
of how to make the machine . It is, I think,
similar to one described in a June number ( 1904 ),
only he has made a few alt rations on the design
to suit his own ideas, and possibly to suit the
materials he had at hand. However , it is a very
good bit of work , and fully a month of his spare

Fig . 1. —THE HARMONOGRAPH .
time was occupied in its construction . He first of
all started by going through his wood store and
general odd corner, noting the materials which
might be useful and suitable. He then made
working drawings. The machine had to be fitted
up in the granary, that being the only place where
sufficient height could be got.
The pendulum weight (see Fig. 3 ) is suspended by a
-in . steel tube from a 21 -in. forged iron nail, ham
mered hard into one of the roof ties. The nail is
similar to those generally used in fixing wood runners
to a wall , but in this case it is reversed , and a small
hole drilled on top to receive a 3-16ths-in. cycle ball.
As will be seen from the drawings ( Fig . 3 ) , a kind of
a shoulder is formed on the nail near the bearing
end ; this prevents it from bending under the
weight of the pendulum. A turned piece of hard
boxwood has a small hole drilled on under side and
is driven hard down into the top of the tube ; this
The
forms the upper bearing for the machine.
bottom end of pendulum rod is screwed to fit a
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hole tapped in the top bar of stirrup, and two
lock -nuts are put on, one on either side , to prevent
the weight from turning while it swings.
The
stirrup is made from a piece of 17 -in . by - in . bar
iron , and is fixed to the box containing the weight
by ten f-in, round -headed screws.
The box, which is of f-in. Cyprus, or butternut
as it is commonly called , was made to fit the weight ,
but sufficient clearance is allowed so that it can
be taken out if required. The weight, which was
originally used for pulling up a sliding door, is of
cast- iron , and , as it is of a cube-like shape, it suits
the job nicely (shown in Figs. 1 and 3 ).
The lid of the box is also of Cyprus, and is kept
in position by six f-in . brass screws let into brass
sockets ; this prevents any undue splitting of the
wood while screwing down. A small brass hook
is screwed into the centre of the bottom of the box ,
and on it is hung the deflecting pendulum ; this is
a 4-1b. weight and it swings at a distance of about
27 ins.
The wood used in the construction of the stand
at one time formed part of a box bed ; however,
it is none the worse for that , but shows one what
can be done with old material . The base ( 2 ft .
3 ins. by 6 ins . by 24 ins. ) is oak, and has a square
hole sunk in the centre to allow of the upright
being tenoned in and securely fixed thereto . The
upright is a piece of yellow pine, 3 ft . 3 ins. by
3 } ins. by 24 ins., beaded at corners, and grooved
on one face for the sliding arm ; this arm (of if ins .
by
in. oak ), has a 6 - in . iron bracket screwed on
underneath , and has a piece projecting at the
back which forms a holder for ink, pens, etc. A
round - headed bolt, fixed into upright and passed
through a slit in the sliding-arm , has a thumb-nut
on end which allows the arm to be slipped either up
or down to suit the length of the pendulum , should
it require , at any time, to be shortened or
lengthened .
The penholder is made of aluminium (see
Fig . 4 ), and was cast at a local foundry from
patterns made also by the maker of the machine.
I think the full-size drawings show fairly well its
construction , but there are one or two points which
would be the better for a little explanation .
Owing to the nature of the metal used and the
difficulty in getting good rests for the pivot
points, two small pieces of brass , having indentions
drilled in either end, had to be let into holes
on each side of the penholder ; into these are
screwed the pivot points, which are of steel .
An enlarged detail is shown of the part where
the pen passes through the penholder. As the
glass pen is very brittle, and seeing that an extra
turn of the screw might break it, a method to
prevent this has been adopted . It is done in this
way ; to the inside of the hole for the pen is
glued a small piece of thin india -rubber, such as
used for repairing tyres ; on it a piece of thin sheet
brass, curved to shape, is also glued , so that the
screw should tighten up against the brass and
spread the pressure over the pen. The pen can be
pushed through the required length, and the screw
tightened hard up without fear of doing any
damage.
The penholder is fixed to a piece of mahogany
by a screw nail, which is then kept in position on
the arm by a thumb-screw. This piece of maho
gany, ha ving a slit cut partly down the centre,
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Fig . 4.- DETAILS AND GENERAT. ARRANGEMENT OF
HARMONOGRAPH PEN - HOLDER .
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admits of its being slipped either back or forward
and turned either to the right or left. The advan
tage of this swivelling arrangement is seen when a
number of figures are wanted on one sheet of paper.
The pen is made from a piece of 1 -in . glass tube ,
drawn out to a point , ground down , and gently fused
at the end , care being taken not to close up the very
minute hole through which the ink has to pass .
My friend remarked to me that he had made up
wards of a dozen pens before he could get one to
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Traction Notes on Road

and Rail .
By Chas. S. LAKE .

SLIDING DOORS ON THE DISTRICT RAILWAY .
So far as the writer is a ware no accident of a
serious nature has yet been recorded as a result of
the use of central sliding doors on
the District Railway Company's elec
tric trains. That such an accident will
sooner or later occur seems to be a
matter of certainty , more or less, and
when it does it is difficult to see how
the company will defend themselves
on its being sought to bring home to
them liability for the occurrence .
No doubt the District authorities
would endeavour to shield themselves
behind the statement that they cannot
protect the public against the results
of committing foolish acts, and will
further seek to repudiate any idea of
responsibility by pointing out that
passengers are warned not to enter the
cars by the centre doorway - an in
junction to that effect appearing in
small letters over the doors themselves.
This is all very well so far as it goes,
but it is not to be expected that
people— many of them totally strange
to the customs of the line - will stop
to read instructions none too legibly
exhibited , as in this case .
A man
desirous of obtaining a seat in the
cars, and seeing an open door before
Fig . 5. —View of PENHOLDER AND PENDULUM .
him , naturally endeavours to enter
thereby.
give a sufficiently fine line : The ink used is a
He does not observe the warning over
make- up of his own , and is a kind of powder dye
the top of the doors, and is very likely totally
ignorant of the rules which apply. It may be
dissolved in water and the liquid afterwards filtered.
Two -in . wrought- iron stays are used to keep
that others are also bent upon obtaining access
the upright in position on the base ,
and another one is fixed at the back
to prevent the stand being knocked
over .
This arrangement is shown
These stays
in Fig . 2 on page 153 .
are enamelled green , and the stand
is stained brown and varnished . The
sliding arm and weight - box are
stained a bright green , and after
wards given two coats of clear copal
The pendulum
rod and
varnish .
stirrup are painted aluminium , and
also varnished .
I think the rest can be easily under
stood by the drawings and photo
graphs, but should there be any
point which is not quite clear, I
am sure my friend will be very
pleased to explain .

FIG . 6.- THE HARMONOʻRAPH PARTS BEFORE ASSEMBLING .
A South POLE EXPEDITION . - Arrangements are
being made for an expedition to the South Pole ,
in which motor boats and sledges and an airship
will be employed . Count
la Va
the well low
aeronaut, is co -operating with Dr. Chariot, who ex
pects to start in about eighteen months' time.

to the car by the same means and at the same
time, and the risk that one or other of them
may get caught between the rapidly closing doors
is a very real one. Those who travel daily upon
the line have no excuse, and in seeking to put the
central doors to a use for which they are not intended
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-a use, in fact, which is prohibited — they are
decidedly wrong, where such a thing occurs ; but
hundreds of people totally unaware of the regulations
respecting the method of conducting the passenger
traffic must travel by these trains on each day
during the week , and it is these which are most
likely to suffer. The writer has personally wit
nessed several very narrow escapes on the part of
passengers from injury due to the closing of the doors.
În some instances the passengers were entering and
in others leaving the car when the incident occurred.
One gentleman just succeeded in the nick of time
to jump clear on to the platform , but his umbrella
( apparently a most expensive one) was caught in
the vice and ruined . Had it been his arm or leg
the result must have been disastrous.
It is by no means certain that the worst thing
about many of these cars is the fact that they are
foreign -built.
PENNSYLVANIA R.R. ELECTRIFICATION .
The Camden to Atlantic City section of the Penn
sylvania R.R. , already noted on account of the fast
times made by steam locomotives over it, is about to
be electrified — to use a popular term for adapting a
line for electric traction . At first, a fifteen minute
service will be carried on by three-car trains covering
the distance of 64 miles in 80 minutes. This will
mean smart work, and speedsof from 55 to 60 miles
per hour will have to be attained for stretches at a
time in order to do it.
Fifty - eight cars, each equipped with two 200 h.-p.
continuous current G.E. 69 motors, and the Sprague
General Electric control are being prepared for
service .
The third -rail system will be used on the
main line, and the overhead trolley system on the
branches, where the services will be worked by two
car trains and single cars. The power station will
be erected at Camden, and the generating plant will
consist of three 2,000 k.-w. Curtis turbo -generators,
producing three- phase 25 -cycle alternating current
at a pressure of no less than 33,000 volts.
Seven sub - stations will be installed for the trans
mission lines, and rotary connectors will deliver
continuous current to the working conductors, at a
pressure of 650 volts.
It is expected that the work will be finished by
July ist of the current year.

BRIGHTON RAILWAY ELECTRIFICATION .
The decision of the London , Brighton and South
Coast Railway directors to equip the London Bridge
to Victoria ( South London line )section of the railway
on the Winter -Eichberg single-phase system is hardly
likely to be affected by the adverse criticism which
the publication of their intentions in regard to the
scheme has aroused . The contracts have already
been placed for the equipment, both stationary and
otherwise. The chief contractors are the Allge
meine Elecktricitats Gesellschaft-better known
as the " A.E.G .” - of Berlin, but matters have been
so arranged that the bulk of the work will be carried
out by British firms. Thus, the British Thomson
Houston Co. , Ltd. , will supply the electric motors,
switch -gear, etc. , R. & W. Blackwell & Co. , Ltd. ,
the overhead equipment, and the Brush Electrical
Engineering Co., Ltd. , twenty-one all-steel cars.
The line to be electrified is approximately eight
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miles in length, and, in addition , the whole of the
tracks in London Bridge and Victoria stations will
be similarly equipped. The trains will each be
made up of three carriages, two of which will have
four motors apiece, or eight motors per train , with a
total of 1,200 h.-p. The directors of the railway
intend to purchase current for the working of the
electrified lines. A voltage of 6,000 to 6,500 on the
overhead conductors will be required , and the
frequency of the alternating current will be 25
complete periods per second .
TRAMS OR MOTOR OMNIBUSES FOR OXFORD .
There has been a considerable outcry among the
ratepayers of Oxford, on account of the Corporation
having avowed its intention of taking over the tram
ways and converting them for electric traction.
The scheme is bitterly opposed by the community,
or that part of it which has to provide the money
for municipal enterprises, and feeling has been
running very high indeed upon the subject.
Important public gatherings of ratepayers have
been held to protest against the scheme being
carried into effect. It would appear that the
alternative of a service of motor omnibuses is
largely favoured by the majority of the citizens, and
doubtless they are right, in view of the experiences
met with in other parts of the country. At any
rate , a veto has been put upon the tramway pro
posal, the City Council Bill having been rejected by
1,700 votes to 90—a result flavouring somewhat of
those we became accustomed to in the recent Par
liamentary election.

The New TRAMWAY SUBWAY IN LONDON .
There is just about to be opened what is the first
undertaking of its kind in this country. This is
the L.C.C. tramway subway, which extends from
the Strand to Islington. It starts in a subway in
Aldwych, and the cars, after passing under Kings
way, will emerge at the junction of Southampton
Row and Theobald's Road. They next proceed
along the latter thoroughfare and then continue to
Islington via Rosebery Avenue. A very dense
traffic will be dealt with on the new route between
the Thames and the north of London.
A subway of this description is in use at Boston ,
U.S.A. , having been completed in 1900 ; and others
are to be found in New York . These have proved
to be of enormous advantage in handling tramway
cars in crowded districts. The same result may be
looked for in London, provided the line can be kept
clear of the usual mismanagement .
THE rudder of the giant turbine Cunard liner
now being built by Messrs. Swan & Hunter on the
Tyne weighs 65 tons.
UNDER the auspices of the City of London
College Science Society, at the College, White
Street, Moorfields, E.C. , a lecture will be given by
Mr. Arthur W. Brackett , F.S.I. , entitled “ A Simple
Calculating Machine," on Friday , February 16th ,
at 8 p.m. In the course of the lecture , the Bur
roughs Patent Adding Machine and models of
Napier's Bones " and the Slide Rule will be ex
hibited and explained . - H . NORMAN GRAY, Hon.
Sec ., 131 , Earlham Grove, Forest Gate. E.
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How

It Works .

By A. W. M.

If such a current be supplied to the terminals of
a motor having electro -magnets for both fixed and
permanent magnets, its movable part will rotate ,
provided that the alternating current flows through
the coils of both the fixed and moving magnets.
From the rule already given for reversing electric
motors, it will be remembered that to reverse the
direction of rotation of the moving part, the direc
tion of current must be reversed in either the fixed
or moving magnet, but not in both ; it follows that

N

III .-AN ELECTRIC MOTOR .
( Concluded from page 130. )
O far, only motors working with continuous cur
S ° rent have been considered ; if alternating cur
rent be used , a different series of effects comes
into being. Perhaps the easiest way of thinking
about an alternating current is to imagine it as a
current which is being rapidly and continuously
reversed in direction , so that it flows in at one
terminal of the motor and out at the other one , and
is then reversed , flowing in at the opposite terminal
to that at which it had previously entered. If
such a current be supplied to the armature of a
magneto motor, it will not rotate , because, as pre
viously explained, if the polarity of either the fixed
or moving magnet is reversed , the direction of
rotation will be reversed . Rapid reversal of the
current would , therefore, rapidly reverse the
polarity of the magneto armature, so that it would ,
each instant, be trying to run in the opposite
direction , and , therefore, would remain still . With
very slow reversals of current, say , every three
seconds, the armature may perhaps move a few
revolutions — first one way, and then in the reverse
direction ; but alternating currents, such as are used
on ordinary electric circuits for lighting and
motive power, flow through the circuit and back
again at least twenty -five times in each second of
time -- usually fifty times in each second, and even
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double this rate on some circuits. This rate of
reversal is called the frequency , or periodicity, of
the current, one period being considered as a double
flow - that is, the current passing through the
circuit one way and then back again—a complete
period, as it is termed .

if the direction of the current is changed in both
fixed and moving magnets, the direction of rotation
will not be altered . If an alternating current be
supplied to the coils of both fixed and moving
magnets, it will reverse the polarity of each at every
reversal of the current, and the moving part will
continue to rotate in the same direction as that in
which it commenced to rotate . See Fig . 39, which
is a diagram of a simple series-wound electric
motor with single-coil armature. The current
flowing in the direction of the arrows will produce
NS poles , as marked , in both field -magnets and
armature, the direction of rotation will be as
indicated by the curved arrow ; the S pole of the
armature will be repelled by the S pole of the field
magnet, and attracted to the N pole ; the N pole
of the armature will be repelled by the N pole of
the field -magnet, and attracted to the S pole.
Fig . 40 shows a similar diagram , but with arrows
indicating that the current is flowing through the
coils of both armature and field -magnet in the
reverse direction to Fig. 39. A comparison of the
two diagrams will show that the reversal of the
current has reversed the poles of both field -magnet
and armature , but though the poles are reversed ,
the direction of armature rotation will not be
changed . In Fig . 40 the new N pole of the arma
ture will be repelled from the new N pole of the
field-magnet, and attracted to the new S pole of the
field-magnet ; the new S pole of the armature will,
in like manner , be respectively repelled and attracted
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to the new S and N poles of the field -magnet, with
the result that the armature still rotates in the
direction indicated by the curved arrows. The
fact that the reversals of current take place with
great rapidity does not affect the result .
Many ordinary series or shunt-wound motors
will work with alternating current, but this type
of motor requires the core of the armature, and the
entire field -magnet as well to be made of laminated
soft iron , if it is to work satisfactorily , because
the rapid reversal of the magnetism produces eddy
currents in a solid mass of iron, generating heat,
and impairing the efficiency of the motor (very
small motors can be used with solid field -magnets ).
The winding would be proportioned differently to
that which would be used for continuous current .
One distinct class of alternating current motors
are made on these lines ; they are of similar con
struction to continuous current machines, but
designed to suit the conditions of alternating
current phenomena.
The peculiar effect prominent when alternating
current is used is called self- induction . The con
tinual reversal of the current has the effect of pro
ducing an additional back voltage, which opposes
the flow of the current through the coils of the
motor. If you take an ordinary continuous current
machine, wound for, say, 100 volts continuous cur
rent pressure, and connect it to an alternating current
of 100 volts pressure, the armature would probably
not move at all - scarcely any current would flow
through the coils. The back voltage due to this
effect of self - induction would oppose the flow of
current, and prevent the armature from rotating.
Though self- induction is produced in the coils of
wire alone, its effect is enormously increased by

FIG. 41 .
the presence of the iron in the field -magnet and
armature core ; it is necessary to properly propor
tion the various parts of the machine in order to
overcome this self-induction, so that the required
amount of current may flow through the coils, and
cause the armature to rotate and perform useful
work . Self-induction produces another effect : it
exercises a retarding influence upon the current in
respect to the relation between the current and
voltage, the result being that the current is not in
step, or in phase, as it is termed, with the voltage,
but lags behind it ; that is , the current is not at full
strength at the same moment that the voltage is
at its highest value . It should be noted that the
voltage is also alternating as well as the current ;
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that is, it rises and falls regularly from zero to full
value with each reversal of the current; but when
self-induction exists in the circuit, the voltage has
already risen to some value before the current can
get on the way ; therefore, by the time the current
has attained its full strength the voltage has not
only reached its maximum value , but has com
menced to drop. This has an important bearing
upon the value of the electrical energy supplied to
the motor, as reckoned in watts by multiplying the
amperes by the volts . With continuous current
the watts are correctly reckoned in this manner ,
because as both volts and amperes have a steady
value , their product represents the energy which
is being used, but with alternating current the
values of both amperes and volts are varying in
value at every moment . Unless their respective
values are the same at each instant, the product
of amperes and volts will not be the true watts .
When there is no self -induction in the circuit, the
product of alternating amperes and volts will be
the true watts of energy ; but when there is self
induction in the circuit, the product of amperes
and volts will not be true watts, but apparent watts.
The true watts will be less according to the degree
by which the current is out of step with the voltage.
When estimating the watts, taken by an alter
nating current motor, it is necessary to make
allowance for the difference between the true and
apparent watts. It is not sufficient to merely
take the product of amperes and volts — you must
also multiply by some number which represents
the difference between true and apparent watts .
This number is ascertained by test ; it may be
75 per cent . or 80 per cent., and so on , according
to the particular motor ; so that, taking the former
figure, a motor taking apparently 1,000 watts
would only be taking 750 true watts. The true
watts can be ascertained by passing the energy
through a wattmeter of suitable construction. This
number representing the difference between the
true and apparent watts is called the power factor .
There is another class of alternating current
motor of similar construction to a continuous
current motor, but the field -magnet coils only are
connected to the source of current. The brushes
are connected together by a metal wire, so that the
armature circuit is quite independent. Such
machines are called repulsion motors, because the
repelling effect predominates in producing the
rotation of the armature. Fig. 41 is a diagram
showing the armature and field -magnet circuits.
This motor may still be considered to work
on the principle of magnet poles ; the mag
netising current required for the armature is pro
duced in its coils by an inductive effect due to the
repeated change of polarity in the field -magnet,
which acts upon the armature coils , and causes
alternating current to flow in them . The poles of
the armature are determined by the position of
the brushes, which require to be set at a particular
position. The armature current flows backwards
and forwards through the wire, which connects
the brushes together.
Drum pattern armatures
are also used in these motors.
A third class of alternating current motor may
be considered as similar to the repulsion motor ,
but the armature winding is quite different, and no
commutator is used . These machines are called
induction motors. The field -magnet is usually
made circular in the form of a ring ; the armature is
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usually of drum pattern , with a winding which is
sometimes composed of coils of insulated wire , and
sometimes consists of a number of straight bars
of copper connected to a disc or ring of metal at
each end . This type of winding is often called a
squirrel cage or basket winding, from its resem
blance to these articles . These motors may also
be considered to act on the principle of magnetic
poles , the armature current being produced by the
action of the repeatedly changing magnetism of the
field -magnet.
A fourth class of alternating current motors are
called synchronous motors , because the armature
will only rotate and give useful work at one par
ticular speed , this speed being that at which the
machine produces a back alternating voltage and
current alternating with exactly the same number
of reversals per second as the voltage and current
of the generator which is supplying current to the
motor armature. The field -magnet poles of such
a motor may not change their polarity, so that it
is necessary to separately excite the field coils by
means of continuous current ; the armature only is
connected to the alternating current supply. The
principle of attraction and repulsion of magnetic
poles applies also to these motors. When the
armature poles reach the centre of the field -magnet
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at the moment to the one at full strength . The
voltage which is driving each particular current
through the circuit is also rising and falling. The
system is simply so many single alternating cur
rents and voltages connected together through the
motor coils , each one rising and falling somewhat
earlier or later than the others. Each one reverses
the same number of times in a second as the others ,
but does it at an earlier or later moment , accord
ing to its position at any moment in the cycle of
operation.
When only one alternating current is used the
system is called a single-phase system , and the
motor a single- phase motor. Two alternating cur
rents would becalled two-phase ; three alternating
currents, three-phase ; more than three, multi
phase . The general term polyphase is also used to
indicate all systems using two or more single alter
nating currents connected and working together
in the manner described above. Three such cur
rents is the greatest number at present in general
use.
The diagrams in Fig. 42 show a single -phase,
two-phase , and three -phase arrangement of field
magnet coils ; the effect of the single -phasearrange
ment is to produce a pair of fixed N and S magnet
poles which are continually reversing their polarity,
Current No1

Single
phose

Current N° 2

h
At
Current
No /

g

o

q

Two
phase
Current No 2

Three phase
Current No 3

FIG. 42.
poles the current reverses in the armature coils,
and thus poles which have been attracting one
another then repel one another. These motors are
not self- starting. The armature must be rotated by
auxiliary means until its speed has reached the
correct number of revolutions per minute before
current is switched on to its coils. If the load is
too great, and the speed is reduced beyond a cer
tain amount, the armature will stop rotating, and
must be re - started and brought up to speed again .
The reason for this is that it is only at the one par
ticular speed that the reversals of the current will
reverse the armature poles at the correct moment,
when they should be attracted to or repelled from
the field -magnet poles .
Alternating current is not only used as a single
current, but two or more alternating currents may
be used to supply electrical energy to a motor .
The windings of the motor are then arranged to
suit the number of alternating currents supplied
to it . These currents reverse , or alternate , at
different moments in relation to one another, so
that when one current is at full strength the others
are at less than full strength , and may be on the
increase or decrease, according to their relation

with the result that the armature will not start ,
but must be rotated until it reaches a speed at
which its magnetic poles keep step with the change
of polarity of the field- magnet poles ; in fact, it
is really a synchronous motor. If the effect of the
load applied to the pulley is to reduce the speed
of rotation below the correct amount the armature
will stop. To overcome this difficulty the poly
phase system has been devised . If two or three
alternating currents which attain their maximum
strength at different moments are applied to a set
of equally distributed coils , as in the two- and three
phase diagrams , the magnetic poles produced in
the field -magnet will be created and reversed in a
successive manner at intervals round the field
magnet , and will have an effect as if they were
continually rotating around the armature. The mag
netic poles produced in the armature will follow
those in the field -magnet and try to overtake them ,
but the speed of rotation of the field -magnet poles
will always be slightly greater than that of the
armature , which thus receives a continual pull in
the direction of rotation . In practice , the actual
arrangement of the coils and circuits would not be
quite the same as in Fig. 42 , which is only intended
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The speed of alternating current motors having
commutators is varied in a similar manner to that
adopted for continuous current motors. Polyphase
induction motors may be controlled by altering the
value of the voltage applied to the machine in any
convenient way: There is also a method of control
by inserting resistance in the armature windings ; it
is then necessary to connect the armature windings
to insulated rings fixed on the spindle . Brushes
pressing on these rings enable a connection to be

Moins

A

as explanatory . The two- phase motor may have
only three wires connected to the coils ; the three- :
phase would certainly have only three wires con
nected to the coils , as one wire will serve as a
return wire to the other two at any particular
moment.
Polyphase motors run nearly in step with the rate
of reversal of the supply current at normal speed,
but their armatures are self-starting, and if over
loaded and the speed is reduced below that at which
they are nearly in step with the supply,
they do not stop, but merely cause a
heavier current to flow into the field
magnet coils.
The direction of rotation
is reversed in polyphase motors by chang
ing over the connections to the motor of
one of the currents.
Single-phase induction motors are made
self-starting by the addition of some
special coils, which are wound on the
field -magnet in such a position that they
Motor
N° 1
produce magnetic poles at approximately
right angles to those produced by the
main winding, the effect being similar to
that produced in a two- phase motor ; but
owing to the necessity of exciting these
auxiliary coils from the same alternating
current supply as used to excite the main
coils , difficulties occur which prevent the
effect from being as good as that produced
in a two-phase motor, where two distinct
currents are used . The auxiliary, or start
ing, winding is therefore only used to
bring the armature speed up to that at
which it is in step with the reversals of the supply
current ; it is then disconnected by means of a
switch .
Such a motor is reversed by changing
over the connections of one of the winding3.
It will be noticed that the armature of these
motors has no connection with the supply circuit .
The current produced in the armature coils is due
to what is called the inductive action of the field
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FIG . 43
magnetism upon the armature core ; from this
they are called induction motors, to distinguish
them from motors in which current is supplied
from the mains to both field -magnet and arma
ture.

Resistonce

Motor
No 2 .

Resistonce

FIG . 44 .
made to the resistance switch , so that the regulation
can be made whilst the armature is rotating.
The method of placing the windings of two motors
in parallel or series with each other , however,
becomes modified for polyphase motors. This
equivalent method is called control by concatena
tion ; it means linking together , and is carried out
as follows: — The field -magnet coils of motor No.
are connected to the mains ; the arma
ture winding of this motor is connected
to the field -magnet winding of motor
No. 2 , which thus obtains its cur
rent from motor No. 1 . The arma
con
ture winding of motor No. 2
nected to an adjustable resistance ( see
Fig. 43 ) .
When joined together in
this way the motors run from zero to
half speed . To raise the speed the
resistance is gradually cut out from
the armature circuit ofmotor No. 2. To
bring the armatures from half speed up
to full speed the field -magnet coils of
motor No. 2 are removed from the cir .
cuit of the armature of machine No. 1 ,
and connected to themains ; the resist
ance may be then re -inserted in the
armature circuit of machine No. 2 , and
a similar resistance connected in circuit
with the armature winding of machine
No. 1 (see Fig .43 ) . When the field -mag
net winding of each machine is con
nected to the mains, and the resist
ances entirely cut out of circuit with each
armature , the machines will run at full speed . The
various connections are made by means of a special
switch . This method is also called connecting the
motors in cascade .

160

The Model Engineer and electrician .

Another method is to alter the number of mag
netic poles produced in the field -magnet. The
greater the number of poles, the lessthe speed at
which the armature will rotate . The speed of
single-phase induction motors is changed by alter
ing the number of poles produced in the field
magnet. Synchronous motors proper — that is, those
in which current is supplied to both armature and
field -magnet - can only change their speed by
alteration of the number of poles in the field
magnet ; this is an impracticable condition , and
such motors usually have only one speed of rota
tion at which they will do useful work .
The terms field -magnet and armature have
originated from the idea of the horseshoe steel
magnet and the bar of soft iron placed across its
poles to preserve the magnetic condition, this soft
iron bar being called an armature. In continuous
current motors and alternating current motors
having commutators, also synchronous motors
proper, these names are generally used to indicate
as field-magnet that part which may be considered
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A Miniature " Great Western "
Railway .
Y the courtesy of the editor of the Great
BY Western Railway Magazine, we are able to
illustrate here the miniature railway which
has been constructed to the order of a client by
Messrs . Armstrong, Whitworth & Co., at their
Westminster factory , for the purpose of conveying
wines and cigars round a dining table. The train
is composed of a locomotive with tender and four
trucks , the first three of which carry cut- glass
decanters of special design , and the last forms the
cigar - box, the whole measuring 5 ft . 6 ins. in length .
The locomotive and the fittings and mountings are
silver-plated ; all the lamps are correct models and
burn oil . The track is of silver- plated rails, with
mahogany sleepers, chairs, fishplates, and trenails .
It is arranged with circular curves at each end and
convenient lengths so that any number of leaves

A MINIATURE “ GREAT WESTERN " RAILWAY .
as representing the horseshoe magnet, and , as
armature, that part which may be taken as repre
senting the bar of soft iron which moves and is
pulled towards the magnet poles, the field -magnet
being fixed , and the armature the part which
moves . It is, however, by no means essential
that the field -magnet should be fixed . Many
machines are made with field -magnets which rotate
and armatures which are fixed ; it is then usual to
state that the machine has a stationary armature
and moving field -magnet.
With induction motors more definite names have
come into use, the fixed portion being called the
stator, and corresponding to a fixed field -magnet,
the moving portion being called the rotor, and
corresponding to a moving armature.

It is reported that a new floating fortress ,
globuloid in shape, practically impenetrable , and
four times as powerful as the best battleship , is
being built in America for harbour and coast
defence.

can be used in the table. A centre rack -rail con
veys electric current and forms the driving medium .
A silver-plated signal- post, complete with self
acting mechanism , lamp, ladder, and platform is
mounted on the track. The locomotive is a correct
model of a Great Western type, on which line the
owner lives, and in which he is interested ; every
detail of the controlling levers, gauges, etc., has
been fitted , and the miniature driver and stoker
The
are clothed in the familiar blue “ duck ."
electric motor which actuates the train, is con
trolled by the host , who can start, stop, or accelerate
it at will. A guest can also stop the train by lifting
a decanter, the re-placing of which causes the train
to proceed .

HIGH-PRESSURE LOCOMOTIVE EXPERIMENTS.
Recent high - pressure tests made by Professor
W. F. M. Goss on the experimental locomotive at
Purdue University , states The Mechanical World ,
seem to show the inadvisability of working pres
sures above 200 lbs. At 240 lbs. difficulties were
encountered with the operation of the injectors,
check valves, etc., whilst many parts which were
tight at 200 lbs. commenced to leak steam ,
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Some Notes on Electric Railway
Engineering .

By A. W. M.
N a paper read before the Institution of Elec
IN trical Engineers, London , on January 25th,
1906 , by F. W. Carter, M.A. , Associate Mem
ber, the author gives some interesting opinions on
the subject of Electric Railways. He states that
" The engineering problem can be , and should be,
attacked in a strictly logical manner . Beginning
with the requirements of the system in respect to
the moving of passengers or goods, a suitable train
driving equipment is first determined. The power
and energy consumption of the train is then com
puted, and the daily traffic estimated . Afterwards
the generating plant and distributing systems are
laid out to suit the traffic requirements. The
effect of the motors on the train depends upon
( 1 ) weight of train , ( 2 ) inertia of rotating parts ,
( 3 ) train resistance. "
The author states that in calculating the accelera
tion , the weight of the train should be reckoned as
the true weight, plus an increment due to the rota
tion of the wheels and armatures . In the case of
suburban trains operated by continuous current
motors the amount of this increment will usually be
some 8 or 10 per cent. of the weight of the train ,
" whilst with single- phase alternating , current
motors the increment may amount to double as
much , on account of the greater number and weight
of armatures and their generally higher peripheral
speed . In suburban work a considerable frac
tion of the energy is dissipated during braking .
In order to reduce this, suburban trains should be
built as light as practicable, and run at as low a
maximum speed as is consistent with the required
schedule speed .”
The opinion is expressed that there is much of a
general nature to be said in favour of the single
phase alternating current system ; but careful in
vestigation reveals difficulties and disadvantages
which compel the conclusion that the single -phase
system , as at present developed, is not suited for a
great part of the ui ban and suburban railway work
likely to be required in this country.
The speed
torque characteristic of the single- phase motor is
more suitable for high -speed service with few
stops than for suburban service.
The poly
phase system , employing induction motors , has the
disadvantage of requiring two or more overhead
conductors, which complicates matters considerably
at junctions, although it is not so serious an objec
tion on continuous track . It is not well suited for
suburban or other service in which stops are fre
quent and a high rate of acceleration necessary .
“ The chief immediate developments in the
direction of railway electrification are to be looked
for in urban and suburban districts where the in
creased schedule speed and the greater carrying
capacity, with frequent and regular trains, would
do much to prevent the loss of traffic to tramways. "
It is these considerations, rather than the possible
saving in operating expenses, which constitute the
case for the electrification of suburban lines.
“ Taking all things into consideration , the con
tinuous current system appears by far the most
suitable for suburban service in this country .
" When we depart from suburban conditions , and

16 .

begin to consider classes of service in which the
traffic is less dense and stations less fiequent,
we cannot formulate general rules as to the best
system of operation , or even assert that electrical
operation is good engineering . Each case, as it
arises, must be considered on its merits. "
The author gives a number of diagrams giving
curves of traffic, energy consumption of trains, etc.

An

Automatic Cut - in
Cut- out .

and

By A. H. AVERY, A.I.E.E.
HOSE of our readers who have small accumu
lators to charge have doubtless at some time
THI
or another experienced the annoyance of
finding their cells emptier at the end of the charge '
than they were at the commencement .
One cannot always be in close attendance on a
charging plant, and any slight variation of speed
in the engine may cause the dynamo voltage to
drop below that of the cells, allowing them to dis
charge more or less slowly through the dynamo
and tending to run it as a motor . Or it may be
that the belt will break occasionally, with the result
that the dynamo stops and practically short-circuits
the cells from brush to brush through the low
resistance of the armature, allowing them to discharge
almost instantaneously .
To prevent this annoying contretemps, a large

Fig . 1. -THE

FULMEN AUTOMATIC
CUP - IN AND Cur- our

CELLS

accumulator charging switchboard would be pro
vided with an apparatus known as an automatic
cut-in and cut-out. This instrument generally
consists of a polarised armature free to oscillate
within certain limits between the poles of a horse.
shoe -shaped electro -magnet which is energised by
two coils, one shunt and the other a series coil ,
forming part of the charging circuit. The other
essential parts of the apparatus are a copper fork
attached to the end of the armature, which is
delicately balanced on a pivot with an adjustable
counterweight , and two mercury cups under the
ends of the fork, which , by dipping into them when
the armature is tilted , closes the circuit to the cells.
This arrangement is shown diagrammatically in
Fig . 4. Matters are so adjusted that when the
instrument is out of action , the armature A falls
to the lowest position between the magnet poles by
gravity aided by the action of the counterweight B,
thus drawing the fork C out of the mercury cups D
and opening the charging circuit. On running the
dynamo up the voltage rises as the speed increases,
and at the correct value when sufficiently in excess
of the back E.M.F. of the cells being charged the
shunt coil on the cut-out ( indicated by the thin
helix on the diagram ) feebly energises the electro
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strument will be readily gathered. It consists of
a small cast-iron base (shown in plan at Fig . 3 )
provided with four insulated terminals, two
for connection to dynamo and two for attaching
to the cells requiring to be charged .
Fixed
centrally on the top of this base is an electro
magnet built up of a bobbin of vulcanised fibre or
other insulating material, and suitably wound , the
centre containing a hollow soft iron core . The
lower half of this core is fixed to the bobbin and
held down firmly on the base by a stud and nut

$ 7730
VOLTS

magnet E , whereupon A is attracted by the top
pole and repelled by the lower pole,bringing C down
into the mercury cups and completing circuit to
the cells. Current now flows in the series coil ( the
thick helix in the diagram ), and this serves to further
strengthen the power of E, making it difficult to
accidentally displace C and so break circuit when a
heavy current is flowing. Should the dynamo
voltage fall until it nearly approaches that due to
the back E.M.F. of the cells being charged, for
any reason , the series coil becomes at once energised
with current flowing in the reverse direction , and
the electro -magnet E acquires strong polarity of
the opposite kind , forcing A to its lowest position
between the poles and breaking the charging
circuit . When the circuit is once broken A remains
at its lowest position still by force of gravity until
such time as the dynamo voltage shall have risen
sufficiently to bring the shunt coil into operation
again .
Sometimes, instead of a polarised armature , a
movable solenoid carrying the shunt current is
substituted , and this has a slight advantage on the
score of there being no permanent magnet to lose
its strength (as all permanent steel magnets will in
time) or to reverse its polarity as sometimes happens
with these types.
It will be seen from the above that the design
is somewhat complicated and calls for delicate
workmanship , making these instruments too ex
pensive for general use with very small installa
tions, and to fill this need the device here illustrated
was designed by the writer - originally for use
when charging 4 -volt ignition cells as used on motor .
cars, but equally suitable for all small work — and
has been found to answer its purpose extremely
well while presenting none of the complications
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Fig . 3.-PLAN .

FOO000000"

passing through an insulated hole as shown . The
bore of the bobbin at the top end is screwed to re
ceive a brass plug through which passes a long
adjusting screw with milled head held in place by
a lock-nut . From the lower end of this screw
depends the upper half of the hollow iron core
madefree enough to slide easily in the bore
and suspended by a brass spring and copper
ADJUSTING SCREW
washer .
The spring is of such stiffness
1BA .THREAD
as to support the weight of the top half
LOCKNUT
BOBBIN OF
core, holding it clear of the bottom core by
INSULATING MATERIAL
a t -in , air - gap.
BRASS 5 SCREW
PLUG
/
On passing current through the bobbin ,
X THREADS
BRASS SUSPENSION SPRING
the core becomes magnetised and draws
22 S.W.G 24 TURNS
the plunger down towards the fixed core
SLIDING IRON PLUNGCR
against the tension of the spring until con
X AIRGAP
tact is established between the two, and
916*Diam x % s"LONG
FIXED IRON CORE
the circuit to the cells thus closed . Refer
COPPER WASHER
SaDiam x 54 LONG
ence to the diagram of connections shown in
Fig. 5 will make this clear . Connection is
MERCURY
Hulu
made with the top plunger through the
INSULATION
CELLS
suspension spring and adjusting screw by
a flexible wire passing from oneof the cell
terminals on the cut-out base to the under .
side of the lock-nut , which both holds the
OYNAMO
adjusting screw and clamps the connec
INSULATION
18.A.IRON
tion firmly at the top of the bobbin .
The copper washer at the bottom of the
Fig . 2. - SECTIONAL ELEVATION.
FIG . 5.— DIAGRAM
is for the purpose of preventing
plunger
OF CONNECTIONS.
( Scale : Half full size .)
the two magnetised cores sticking together
when they touch, as they would be apt
to do otherwise, and if the hollow space in the lower
mentioned above. It can be built for about one
core be also filled with mercury, as shown, a better
eighth of the cost of the more elaborate cut-outs ,
contact will be established .
with little difficulty, by anyone with very slight
This instrument is very sensitive if carefully
mechanical ability , and possesses one great ad
made , and will cut in or cut out with variations
vantage in having the whole of the moving parts
of so little as volt in the charging pressure, and
completely enclosed and protected from dust, damp
as the breaking of the circuit to the cells occurs
and other deteriorating influences.
On reference to the accompanying working
when the back E.M.F. and charging voltage just
about balances there is practically no current
drawings, the simplicity of the action of this in
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flowing in either direction at this instant, and,
consequently , no sparking at the contacts to oxidise
them .
The whole action of the instrument depends on
the difference between the magnetising power of
the coil when excited by the charging dynamo,
and the magnetising effect due to the back E.M.F.
of the cells alone. To ensure matters being ad
justed correctly. disconnect the cut-out entirely
from the circuit, and apply the cell terminals to
the end of the bobbin terminals, then adjust the
tension of the spring, holding up the top plunger
until it just fails to draw down and make contact
with the fixed core ; lock the screw by means of
the lock - nut, and the instrument is ready for
use .
When connected up for cell charging, the cut - out
keeps the circuit to the cells open until the charging
voltage is slightly in excess of the cell volts, and so
ensures that current can only pass from the dynamo
to the cells .

Practical Letters

from our

Readers .

[ The Editor Inoldes readers to make use of this column for the full
discussion of matters of practical and mutual Interest. Letters
may be stgned with a nom -de-plume, 1 desired, but the full
name and address of the sender MUST Invariably be attached
though not necessarlly intended for publication .)
The New Trade Marks Act.
TO THE EDITOR OF The Model Engineer .
DEAR SIR , -We think it may be of considerable
interest to your readers to know that the new
Trade Mark Act has been passed in Australia , and ,
according to cable messages received , that it will
come into force on May ist of this year . Under
the new Act one trade mark may be obtained which
applies to the whole of Australia including Tas
mania. Though State trade marks are still in
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FIG . 4.— DIAGRAM OF AUTOMATIC CUT- IN AND CUT-OUT.

In the example here illustrated , where intended
for use in charging 4-volt ignition cells, the bobbin
is wound with 12 ozs. of No. 24 s.c.c. copper wire .
This forms a high resistance shunt in the dynamo
circuit and consumes but very little of the charging
current and none at all from the cells, as imme
diately they tend to send current back again to
the dynamo, the magnetising effect of the coil is
weakened and the tension spring automatically
breaks contact, so that discharged cells become an
impossibility from this cause.
The cut-out can be wound for higher voltages, of
course , if desired (up to about 100 volts), but should
not be used for currents greater than two or three
amps. continuously .
The illustration in Fig . I shows the appear
ance of the completed instrument, which will be
found a valuable addition to the workshop of
every electrician, whether he be amateur or pro
fessional ,

existence for a time, it is advisable for early, appli
cation to be made under the Commonwealth Act
for the following reasons :
( 1 ) The State registration expires at the time
when ordinarily renewal fees would be due .

( 2 ) If applications are notmade, registration may
be obtained under the Commonwealth Act by un
authorised persons and great expense incurred by
the rightful owners in obtaining their rights under
the Act .
( 3 ) In the absence of proof of fraud, registration
is conclusive evidence of ownership after five
years .
(4 ) A claim for damages on account of infringe
ment cannot be made against an offending party
unless the first mark , if registrable, is entered on
the register. –We are, yours faithfully ,
PAGE & ROWLINGSON.
London , E.C.
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An Ejector Condenser for Model Steam
Engine.
TO THE EDITOR OF The Model Engineer.
DEAR SIR - I venture to send you a short account
of an experiment I have been making, and I should
like to hear the opinions of others. A few months
ago I bought a small model engine to amuse my little
boy. It is an inverted S.V. , about 4 in. by i in ., with
a patent ball -bearing valve, etc. I found it good
in principle, but very badly fitted together, and, as
a natural consequence, very soon had to begin
adjustments and repairs. I succeeded at last in
getting it in good running order, after practically
re-building, and by this time I was getting quite
fascinated with my new hobby. By enlarging the
ports and fitting an adjustable eccentric and rod ,
I got the valve set to my liking, and on getting up
steam ( approximately 15 lbs.) and applying the
revolution counter, was delighted to find it making
over 1,000 r.p.m.
I happened to have in my possession a glass filter
pump, which, perhaps, you may know is used to
create a gentle suction when filtering gelatinous
substances. The idea struck me that I could use
this in the same manner as the ejector condenser
is used on the De Laval steam turbines. I con
nected up to cold water tap and exhaust pipe by
rubber tubing, keeping the latter as short as pos
sible, to prevent it collapsing under the vacuum .
First starting the cold water running, and gradually
opening the steam valve , I soon found I was getting
the same speed with the valve less than half open.
On giving more steam the speed rose still higher,
and at full steam was so great that I was afraid to
continue. With half steam , I found I could vary
the speed from 50 r.p.m. to over 1,000 r.p.m. by
simply regulating the cold water.
I append a sketch ( Fig. 1 ) of the glass pump, about
half full size, and should be glad to hear from any
one as to the probable suction. I rather fancy that
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A Watchmaker's Ingenuity .
To the EDITOR OF The Model Engineer.
DEAR SIR, —I was very interested in reading the
description of a watchmaker's models in the issue
of November 16th, 1905 . The writer makes the
statement that the model maker in question “ never
Surely
had any mechanical training whatever."
he will not question that a watch and clock -maker
and repairer having a thorough grasp of his trade
is essentially a mechanic, and that of the finest and
most intricate order. Would the dismantling, re
pairing, and adjusting of a gent's repeater be
termed anything but mechanical work ? -Yours
truly,
A. J. HANDS.
Brecon .

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 pas,
ricular issue ' t received a clear nine days before its usual
date of publication .)
Provincial Societies.
Glasgow , This Society meets on the first
and third Wednesdays of every month at 46A,
Abbotsford Place, where they have a fully equipped
workshop, containing a screw - cutting lathe, planer,
vertical drilling machine, wood -turning lathe,
brass furnace , and smith's fire, most of which are
worked by power from a gas engine. Particulars
as to membership may be obtained by applying to
J. INGRAM Watson, Hon. Sec ., 5 , Dunolly Gardens,
Ibrox , Glasgow .
GAS- ENGINE INDUSTRY . - Mr. A. B. Roxburgh ,
of the National Gas Engine Co., Ltd., in a lecture
recently , stated that about one-fourth of all the
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GLASS FILTER PUMPS USED AS EJECTOR CONDENSERS FOR MODEL STEAM ENGINE .
a pump like Fig. 2 would be more efficient, as
bringing the water more into contact with the
steam ; but I am not sure whether there would not
be some risk of a back-rush of water, which is prac
tically impossible with the first type.
I am thinking now of trying a small superheating
oil between the boiler and cylinder, to be heated
with an extra lamp .-Yours truly,
Leicester.
F. R. CAMPBELL.

gas made in Great Britain is employed in driving
gas engines . The lecturer estimated that in the
United Kingdom alone there are manufactured at
least two hundred gas engines per week . Averaging
them at the very low size of 10 brake horse - power
each would give a weekly production of 2,000
brake horse -power.
It was deemed likely , how
ever , that the actual amount is double that
figure.
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Queries and Replies .

( 15,371) Excessive Wear of Gas Engine Bearings. W. S.
(E. Dulwich , S.E.) writes : I should feelvery much obliged if you
would kindly help me concerning a small matter which is causing
me considerable trouble . I have a small gas engine and I find that
the connecting-rod brasses, after the engine has run for about two
days (about six hours per day ), are terribly worn , and have to be
filed down to fit. Would gun-metal be better than brass ? The
connecting-rod is perfectly in line with cylinder. Could this arise
from insufficient lubrication ? If you can help me I should be very
pleased.
Before we could give definite advice on this matter we should
require to know in the first place - has engine given trouble in this
way since first started up i.e., ever since it was made ? And ,
secondly, if not, how long have you had this trouble ? You give
no data on either of these points. Excessive wear may be due to
bad material in brasses, badly fitted brasses, or bad lubrication .
The latter may be either toolittle oil, or plenty of oil but of a
quality unsuitable for gas engine work. It now remains for you
to experiment and find which of these likely causes is the one really
answerable for the trouble. If it has always existed , you should
look to the makers to put matters right. Write us again if you
have more trouble .
( 15,433] Wasteful Small Lighting Plant. W. S. (North
ampton ) writes: I am thinking of making a small Manchester type
dynamo for lighting. Would you kindly tell me if it is possible
to drive one from cells ? If so, please say how many quart size
cells will be required to drive a dynamo to run at 2,500 r.p.m.
to give a light of 30 c.-P. , 3 amps. 40 volts ?
This is a roundabout way to light your lamps. Better to do it
direct from batteries ; but even then very large cells and many
of them would be needed - at least, 20. Forty volts would need
twenty 2-volt cells in series and would have to be larger than
quart size to get a discharge rate of 3 amps.
(15,413] Shocking Coil . G. S. (Clevedon ) writes : I have
made a shocking coil from instructions in handbook , and con
nected to two dry cells in series, which is more powerful than
parallel. The dimensions are : Core (of soft iron wire), 37 ins. by
in. bare ; primary and secondary are wound on wood bobbin ,
34 ins. between flanges, with four layers of primary (as enclosed ),
which is ordinary bell wire stripped of the cotton , and six layers
of secondary ( also enclosed ). I have used an ordinary electric belt
instead of proper contact-breaker . When handles are connected
to bell frame and contact screw , it is as much as a strong person
can stand ; but when connected to secondary wire, the shock is
barely perceptible. Insulation between layers of both primary
and secondary is waxed paper , and between primary and
seconda y paper and tape soaked in wax , and I am almost sure
it is perfect, for it is not my first attempt. Shall be glad if
you will tell me wherein the fault may lie ; and does the
secondary help to intensify shock from primary ?
Six layers of secondary is not nearly enough ; 36 S.W.G. is better
of secon
for this than 32 , which you have used. Wind bobbin fullsecondary
dary and you will find you will get a better result. The
does not affect the strength of the shock received from primary
winding.
( 15,414) 40 - watt Manchester Dynamo. G, S. (Bright
lingsea) writes: I am making a small electric motor, of which I
enclose drawings (not reproduced ). It is 9 ins. long by 2 ins. wide,
4 ins. high ; field -magnet cores are t in. by it ins., wound with
1 lbs . each, No. 22 D.C.C. The pole-pieces are cut out of the solid,
2 ins. by i in. by 2 3-16ths ins. ; armature tunnel, 24-in . bore. The
armature is 2 ins. by 2 ins ., wound with + lb. No.20 D.C.C. ( 1 ) Have
I got the right dimensions for the field -magnet ? (2) Have I got
enough wire on F.M. and armature ? ( 3) What voltage will it
take to run as a motor ? Am thinking of using bichromate batteries.
How many will it take ? (4) What will be the horse-power of
motor ? (5 ) Will it run as a dynamo ? If so, what voltage will
it give ? (6) What power will it take to drive it ?
The F.M. cores might have been a little greater in diameter
with advantage. If you compare your design with the scale
drawings given in “ Small Dynamos and Motors," 7d. post free ,
you will see where yours is somewhat out ; ¢ lb. seems a lot to get
on a 2 -in. by 2-in. armature. Are you certain you have this quan.
tity on ? It will probably run as a motor with 10 volts, and will
take about 4 amps.-:.e., 40 watts. Yes, it should run as a dynamo,
and will take about th.-p. to drive it. The air -gap willbe rather
large if tunnel is 24 ins, and armature 2 ins. diameter. Let arma
ture be 2 1-16th ins. if possible.
(15,421) Power for Circular Saw . W. O. B. (Cambridge)
writes: I have a 4 h.-p. petrol motor, slow running (that is, about
600 ). I want to drive a circular saw . Can you tell me- ( 1) What
sized saw such a power would drive ? ( 2) Whether the saw should
revolve at a greater speed , or what ? ( 3) Will you tell me what
wattage, in a shunt wound dynamo, to charge a 4 -volt cell ?
(4) The flywheel of engine is 2 ft. in diameter. Could I run it by
a rubber wheel pressing on it, at 600 revs. of big wheel ? (5) Is
it good practice to charge a cell and run off it at the same time ?
( 1 ) Would drive an 18 -in, saw under normal conditions. (2) Yes,
greater speed. (3) Depends upon its capacity. Probably a 20
watt machine would answer your purpose. (4) This is not
:

( 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
6.
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
sith distind 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 correo
spondents are recommended to keep a copy of their Queries for
retarence. ( 3) A stamped addressed envelope (not post-card)
should invariably be enclosed, and also a “ Queries and Replies
Coupon " cut out from the advertisement pages of the current
issue. (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 chapse before the Reply can be published. The
Insertion of replies in this column cannot be guaranteed. (6 )
Au 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 :
(14,330 ] Windings, &c. , for 12 -in Spark Coil. E. P.
S. (Bristol) writes : Can you give me data forbuilding a 12-in. coil
and materials required ?
Core : No. 22 S.W.G. , if ins. diameter ; weight, about 7 lbs.
Primary · No. 14 S.W.G. s.c.c. , 5+ lbs.; length about 280 or 200 ft.
Insulated Ebonite tube, 22 ins. long, 1 in . thick, 3 ins. diameter
outside. Secondary : No. 36, 17 lbs.; length about 17 miles.
( 15.3941 Toy Gas Engines. J. H, R. ( Stockport) writes :
Wil you please give me some advice on the following
?
I have a small gas engine, i-in . bore, 2 -in , stroke, which queries
I cannot
get to work . The engine has a burner light in centre of
cylinder for ignition , gas valve at side (end of cylinder ), air valve
on top, exhaust in centre of cylinder end, no spring to air and
exhaust valves. The engine is from the British Engineering and
Electrical Company, Leek, and their instructions say the engine
should give an explosion every revolution , so that the side shaft
goes equal to crankshaft. Will you please explain the jet light
ignition : also advise if I could put a tube ignition to same ? Please
give me number of 8 c.-p. lamps a dynamo of 500 watts would
light. Do copper brushes and commutator give better results than
brass ones ?
These small engines work at a high speed , but beyond this you
cannot expect to get any appreciable power. The piston on its
out-stroke draws in a charge of air and gas during the first half
of that stroke. At this point a small hole in the cylinder side is
uncovered by the moving piston, and as the pressure in the cylinder
is below that of the atmosphere, the little gas jet burning outside
is sucked in and ignites the mixture. A feeble explosion follows,
and the piston is driven the rest of the stroke by the force of this
explosion. The momentum of the flywheel carries the piston
over the next stroke, during which the burnt gases are expelled ,
and then the cylinder is empty and ready to receive the next
charge. It is a good plan to use a small gas -bag on the supply to
prevent the small gas jet being put out by sudden fluctuations of
pressure.
adjustment
is also
required
to prevent
blown out Careful
by the escape
of gases
as each
explosion
occurs.it being
It is
not possible without completely re -designing the engine to fit
tube ignition . You would need to convert to the Otto cycle
principle of working, which is certainly not worth while. Re
lamps, sixteen to twenty 8 C.-P., according to efficiency of lamps.
Yes, copper is to be recommended .
( 14,896 ) Lathe Driving Wheel. A. W. R. (Newport)
writes : I have just finished making a wood driving wheel for my
lathe, 2 ft. diameter by 2 ins, on face,for belt and three speeds.
I bad three iron hoops put on . The distance between the wheel
centres of lathe is 2 ft. 2 ins.; the headstock pulley is three-speed ,
the largest size being 74. ins. diameter, diminishing f in . The
diameter of the driving wheel is 23+ ins., diminishing the same as
pulley, but I find when fitting belton to the fastest speed first that
it is about i in . too slack on each speed . Would you please tell
me what the proper sizes are for wheel and what remedy I could
apply ?
The diameters of the driving wheel should be 23'5, 23'15 , and
22*75 ins. in order that the belt should run equally tight at the
three speeds. The rule that the sum of the diameters at any
speed is constant, only applies with complete accuracy to the case
of crossed belts . The working out of the problem involves a
rather lengthy trigonometrical calculation , and it would be im
possible to give in these columns the necessary detailed explana.
tion to enable a reader to solve a similar difficulty.
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recommended ; a belt drive is better. (5) There is no advantage in
doing this, and no harm either.
(15,422] Shocking Colls. H. S. (E. Southsea) writes : I want
tomake a shocking coil as explained in your " Induction Coils for
Amateurs." ( 1 ) I am writing to ask if the brass core tube is in .
inside or outside diameter. ( 2 ) Also what gauge wire is to be used to
wind the secondary coil, and about how much is required ? (3) I
also have some sheet ebonite, out of which I want to make some
accumulators . Do you think the celluloid cement as advertised
by some firms would do to makethe joints stick ? If you could
give me any information I should be glad.
( 1 ) It makes little difference which ; | in.outside is the usual size.
(2 ) Wind bobbin full with 36 S.W.G.for secondary. About | lb.
will be needed. (3) It is a difficult job to join ebonite, especially
thin pieces; the celluloid cement will probably be amyl-acetate,
and not suitable for ebonite. Marine glue would, perhaps, answer ,
You will find it cheaper to buy your cases ready made.
( 15,287) Valve Gearing . E. L. (Great Yarmouth ) writes :
Will you give me themethod by which the position of the sheaves
ona marine engine can be found when the valve rod does not work
in line with eccentric rods on the link ? When working direct in
line with each other it is centre of sheave at right angles, plus lap
and lead .
It would necessitate a rather lengthy article to give you the in
formation
andGearing
, therefore,
you Locomotive,"
to the chapters
Therefer
Model
on
Valves required,
and Valve
in "we
by
H. Greenly. This book, which can be obtained from this office,
price 65. 4d. post free , fully explains, with diagrams, all the pro
blems you have set before us.
(15,401)
Ignition Burner for Small Gas Engine.
A. E. J. (Market Harboro") writes : I recently bought a Madison
I h.-p. gas engine set of castings partly machined. I think I
understand all the fitting together with the exception of the
Bunsen burner for heating the ignition tube. I give drawing ( not
reproduced) of the combustion end of cylinder. Kindly give me a
drawing describing how to make a suitable burner (Bunsen ), and
method of fixing same to my engine. Also the gas and air valves
are automatic, and the exhaustvalve is worked by the side rod,
two to one cog -wheels. Could you tellmehowtofix a governorto
this engine, as I shortly intend to make a dynamo and run from
it ? You will please note that the side rod does not go round,
but is pushed on every time by the cam on the lower cog.wheel.
A detailed description of Bunsen burners used for ignition pur.
poses will be found in our handbook on “ Gas and Oil Engines,"
by Runciman , from which youwill get all the information you
require. Regarding governor : We do not think it will be worth
your while attempting to fit one if it is not originally provided for
in the design. It would probably necessitate considerable altera
tions, and in any case we could not advise you unless we had
complete drawings of the engine.. Various forms of governor
gears are described and illustrated in the above-mentioned book,
which will enable you to understand whether or not one could be
fitted to your engine. Its price is 7d. post free .
(15,407) Small Gas Engine Ignition Fallure. B. G.
(Limerick) writes : I would feel greatly obliged if you would give
me some information on the working of a / h.-p: gas engine I have
just completed, as I cannot get hertofire regularly, although the
compression is quite strong enough. The cylinder is 2 by 3, but
theinlet gas and air are sucked in together, the gas inlet being
, and the air the same. Is the air -hole largeenough ? The valve
does not seem to open more than 1-32nd ; would she work better
if it was opened about | mechanically ? The tube was quite hot
enough. She fires an odd time, but does not keep it up, and I
think it is the fault of the inlet valve, or else I could not give her
enough gas for the quantity of air coming into the hole. Prob
ably she wants a larger supply of the mixture. I shall feel greatly
obliged for any information you can give me on the matter . She
exhausts all right.
The gas has much too large an inlet for the air. If you experi
ment until you get a proper proportion of gas and air in the cylin
der, you will getmuch better results. It will probably be a difficult
matter to convert to a mechanically operated air valve. We
should say the fault lies in_having too rich a mixture. See our
handbook on “Gas and Oil Engines," by Runciman , price 7d. post
free . If you read it carefully , you will get a lot of useful infor
mation on this subject.
( 15,411 ) * Magneto Machine.
H. A. (St. Paul's Cray)
writes: Thank you for the answers to my last queries on magneto
machine. I have sent magnets to be re-magnetised. Will you
oblige me with answers to the following ? In my last you advised
me to keep a keeper on magnets when possible. " I am sending you
rough drawing of keeper, which I could keep on magnets when in
work. Would you tell me the best material to make the keeper
of - hard steel, such as old files, or mild steel ? Keeper would
be as drawing (not reproduced ), and act as regulator to magnets.
Would it be best to have pieces same width as limbs - 14 ins., or
just under, say, it ins., to give proper clearance to bobbins ?
Would thesame require magnetising before put on magnets ?
The keeper need only be placed across the end of permanent
magnet when machine is not being used . Keeper should be of soft
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or mild steel. Size is immaterial ; make it same size (section ) as
magnet. No ; need not be magnetised. The effect of the keeper
is merely to prevent the permanent magnet from losing its strength .
It makes a closed magnetic circuit when it is on. When it is not
on, the magnetic lines of force spread out in all directions. Keeper
must not be on when machine is required to work ,
( 15,356 ] Model Boiler. W. B. (Bath ) writes : I have a
boiler and engine both under construction which I should like your
advice about. Boiler is a vertical tubular, constructed of copper,
14 by 7, water round firebox , and has twenty -three tubes ; it is
fired with coal and coke. It has about 350 sq. ins. of heating sur.
face. Would boiler drive engine it bore, 24 stroke ? Would
engine drive a dynamo 8 volts 2 amps ., as that would do for what
I want ? Engine ought to drive dynamo of 60 watts, but I do not
think boiler is powerful enough for that. What would best
working pressure be ? Copper of boiler is 1-16th in. thick .
We think that the boiler would prove too small for a it by
2 } engine. We would prefer to couple it to a 1 by i high -speed
engine, which engine should prove sufficient for a 16 -watt machine.
The boiler should prove capable, if properly made, of standing
40 to 50 lbs. working pressure. Everything depends on the rivet
ing. See first chapter of Model Boiler Making." For the
it by 2} engine a boiler not smaller than that shown on page 34
( Fig . 10) of this book should be employed .
( 15,430) Kapp Dynamo Failure. V. E. (London ) writes :
I should be very much obliged if you would give me your advice
on the following : I have a Kapp type dynamo which refuses to
generate. It is at the present moment wound with 5 ozs. No. 20
D.c.c. wire on armature, and about 13 ozs. No. 22 on the field .
The chief measurements for the field and armature were taken
from your handbook, Small Dynamos and Motors," using the
30-watt scale. I have tested armature and field in the various
ways given in the book, and find them correct for insulation and
connections, but when I run the machine I cannot get the smallest
amount of current from it. I think that the residual magnetism
in the field is not strong enough , for if I pass the current from a
dry cell round the field it givesoff a slight current from the brushes.
Can I increase the magnetism in field ? I have tried connecting
a battery on to field , and giving it a few taps with a hammer, but
I get no result as soon as cells are disconnected. Should the wire
on field be of greater resistance ? If so, what size should I use ?
I wish the machine to give off about 8 volts. Can I obtain this
from the present armature winding ? The chief measurernents are
as follows : - Tin formers with brass edges ; field made from three
pieces of wrought iron , 27 ins. by 37 ins. ; armature, If ins.
diameter, 25 ins. long ; eight-section drum wound in eight
sections.
Make sure that you are driving armature up to speed - about
3,000 revs . See that the metal of field -magnets bears accurately
at the joints. You might add a few more ounces of wire to fields
with advantage.
Iron Cores due to
(15,404) Heat Generated
Alternating Currents. H. J. (Bootle) writes : After reading
in THE MODEL ENGINEER of January 4th , 1906, on “ How It
Works," I determined to try and make a converter to cause the
current to be alternate --positive, then negative. I have suc
ceeded in this . Now, with this alternating current of 80 volts
31 amps, and twenty complete cycles per second passing through
a coil of 100 yards i 18 c.c. wire, with a solid piece ofsoft iron
for a core. Now this core becomes very hot - so hot that it cannot be
held in the hands when taken out of the coil. The coil does not
get hot first, but the core does, and consequently heats up the
coil till it gets very hot. The insulation is good - can you account
for this, and how can I prevent this heat from rising ?' I may say
that the reading of volts and amps. were taken between con
verter and coil and on alternating meters. Is there any means
by which you could suggest that I could harden copper or
temper it ?
The heating of such a solid iron core, when magnetised by an
alternating current, is a well-known effect. The rapid and con
tinued reversal of the magnetism in the iron is accompanied by a
certain loss of energy , which appears as heat ; the effect is called
hysteresis ; it is an important factor in all alternating current
apparatus which contains iron under magnetic conditions. There
is a further loss of energy, which also appears as heat, due to eddy
currents, or Foucault currents as they are also called . These
currents are set up by reason of the action of the lines of magnetic
force passing backwards and forwards through the mass of metal.
Hysteresis loss can be minimised by using iron which is very soft ;
eddy current loss can be minimised by dividing the iron into small
strips or laminating it. If you make the core of thin sheet iron
strip, or as a bundle of smallsoft iron wires, the heating will be very
small. As a further preventive of eddy currents, it is not unusual
to varnish the strip or wires, so that each individual wire or strip is
coated . This is not absolutely necessary, as the natural coating
of black oxide, which is generally present upon wire and sheet iron ,
is sufficient to prevent the eddy currents from circulating. Var
nishing is an additional precaution . Annealing the strip or wires
assists in minimising hysteresis. To harden copper, melt it in a
crucible, and add from 1 per cent. to 6 per cent. of black oxide of
manganese. Copper can also be hardened by bammering.
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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 under stood 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.)
• Raleos distinguished by the asterisk have been based on actual
Editorial inspection ofthe goods noticed.
For Accurate Work.
Mr. Chas, W. Cook has recently established himself
as a mechanical engineer and scientific apparatus
maker at University Engineering Works, 18 , Coup
land Street, Manchester. Mr. Cook's name is
already well known to many of our readers as the
author of some excellent articles on workshop
practice, and we are able, from personal know
ledge to speak in the highest terms of his ability
as an expert mechanic. He has been specially
appointed scientific instrument and apparatus
maker tothe Manchester University, and has had
an exceptional experience in light high -class
mechanical work of all kinds. He will be pleased
at any time to hear from readers of THE MODEL
ENGINEER who require any special model making
or experimental work carried out.

A Non -Magnetic Watch .
We illustrate herewith a cheap line in non
magnetic watches for those having to do with
electrical machinery . The watches, which it is
said are good timekeepers, are being supplied by
the Electrical Sundries Manufacturing Com
pany.

of castings of similar quality and design to the steam engines he
manufactures. The engine is rated as a ?-b.p. machine, but it
will develop up to 1 brake horse- power. The cylinder is water
jacketed, and has only one water and gas joint, a separate liner
not being employed . The bore of the cylinder is 21 ins., and the
stroke 3f ins., and the whole of the work in building up, except
for the turning of the flywheels and the machining ofthe bed,
can be accomplished on a 35 -in. centre lathe. The valve-box is at
one side, and the valve spindles vertical, and the gear -wheels are
plain spur wheels. The governors are of the centrifugal type,
and cut down the volumes of gas and air together. Two fy
wheels, 9 ins. diameter, are supplied, but, if required, a 12-in.
wheel may be obtained instead. For further information as to
this excellent engine, readers are referred to the interesting pamph
let which Mr. Stuart Turner is now issuing, and which will be sent

RT
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MR. STUART TURNER's New SMALL POWER GAS ENGINE .
on receipt of a stamp. This four- page leaflet gives full particu
lars as to the sets of castings and materials, price : for machining
separate parts, and the prices of the complete engines, both with
and without the usual accessories.

New Catalogues and Lists .

ILIXUM
SVISS MADE

60

THE ELECTRICAL SUNDRIES MANUFACTURING
Co.'s Non -MAGNETIC WATCH .

We are asked to state that the above firm have changed their
address, which in future will be 84, Ashton Old Road , Openshaw,
Manchester,where they have openednew showrooms. The cata
logueof electrical apparatus, etc., supplied by them will be sent to
readers of this Journal post free for two penny stamps.
• The Stuart Gas Engine.
We illustrate herewith a new small power gas engine which has
just been brought out by Mr. Stuart Turner, of Shiplake, Henley
On - Thames, and from the particulars he has provided us with we
understand that this new design is the outcomeof demand forsets

Arthur Firth, Cleckheaton, Yorks. We have received from
this firm the new 48-page illustrated price list of lathes, planing
and shaping machines, drilling machines, American chucks, face,
angle and surface plates, lathe beds, emery wheels, twist drills,
slide -rest and hand turning tools, bright steel shafting, cycle
motor castings, gas engines, etc. The list will be forwardedto any
reader of The MODEL ENGINEER on receipt of 4d. in stamps,
which amount will be deducted with the first order.
Parmley Bros., Keppel Street, South Shields, have sent us
their illustrated catalogue of model engine and boiler fittings,
comprising donkey pumps for model boilers, steam and water
gauges, gun-metal cocks,funions,valves, lubricators, whistles, pumps,
etc.; special engine fittings, such as cylinders for marine or loco
work , eccentrics, crank bearings, flywheels, columns, etc. The
list also includes sundries for model engineers, such as brass and
copper tubing, brass and steel rods, copper, brass and aluminium
sheets, rivets, screws, bolts, and nuts. A section is also devoted
to small finished dynamos andmotors, and complete sets of cast
ings for the same. The list will be sent to readers post free for
three penny stamps.
From the same firm we have received a list of electrical novel
ties and sundries, such as batteries, bells, pocket accumulators ,
flash lamps, shocking coils, terminals, wire, etc. This list will be
sent for one penny stamp post free upon application.
John Davis & Son, Ltd., All Saints Works, Derby . - We have
received a leaflet descriptive of a speedometer for showing at a
glance revolutions per minute of stati pary engines or revolving
machinery. A leaflet also is to hand of the Smith -Davis piece
work balance and premium calculator.
The Crypto Electrical Co., 3 , Tyer's Gateway, Bermondsey
Street, London, S.E. , have sent us their list of electrical speci
alities, such as dynamos, motors, static and rotary transformers
alternators, petrol dynamo sets, boosters, brushes, etc. The Crypto
dynamo bicycle driving gear is also described. Lists sent to
readers upon application.
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The Editor's Page .
UR “ Election Competition " has been a great
success . From all parts of the United
Kingdom , from various countries in Europe ,
and even from Canada and the United States, we
have had a steady stream of votes recorded , until
the total number of cards to be checked at the close
of the competition assumed quite formidable pro
portions . These have been subjected to a very
careful scrutiny , and , curiously enough , the cards
qualifying for prizes exactly correspond in number
with the prizes we offered , so that no division in
the amounts is necessary . Thus only one reader
succeeded in placing the items to be voted upon
exactly in the correct order, while six others had
only one item slightly misplaced . The winner of
the prize of 62 25. is—
Mr. S. G. WILLIS ,
Leinster House,
Overcliffe ,
Gravesend .
The senders of the six cards next nearest in accu
racy are : -Mr . P. Clark ( Brighton ) , Mr. Herbert E.
Rowland ( Seaforth ) , Mr. Lance C. de Hamel (South
Hampstead ), Mr. Daniel Howard (Stalybridge ), Mr.
P. G. Atkins ( Northampton ) , and Mr. P. S. Taylor
( Sheffield ). Each of these competitors receives a
prize of ios . 6d . The following competitors sent
lists which , while not so near as the prize -winners,
agreed very closely with the final result : -B .
Hoyle ( Oldham ) , K. Knights (Cambridge), J. E.
Evans ( N. Woolwich ), H. Hotine (Liverpool), H. A.
Coombs (Cheltenham ), Arthur Metcalf ( Brighouse ),
J. D. Elam ( King's Lynn ) , F. C. R. Donton (Don
caster ), H. Barker ( Todmorden ), W. G. Bourke
( Leeds ) , T. G. Banks (Lymington ), W. E. Pointer
(Maidstone ), T. Henderson ( Newcastle ) , Alfred
Bourne ( Hammersmith ) , H. Jones ( Penn Fields),
E. Wilson ( West Hartlepool), A. Barker ( Hythe ) ,
C. H. Grantham ( Staines ) , G. Van Dyke ( London ,
N.W. ), J. Brownlow ( London , N.E. ) , C. Farm
borough ( York) , S. Beable ( Dartmouth ) , E. G.
Barton ( Bury St. Edmund's ), Chas . Pye ( Hanley ) ,
E. J. Sladden (Bapchild ), H. Etheridge (Edin
burgh ) , J. L. Wood, jun . (Grimsby ), G. M. Robb
(Birkenhead ), T. Duddles ( London , N.E. ), R. M.
Stewart ( Edinburgh ) , Thos . R. Smith ( Kettering ) .
Several of these competitors had only one item
misplaced , but it was misplaced to a greater extent
than in the case of the six extra prize -winners.
The final result of the voting showed the

0

following to be the most popular order of the
various items submitted :
( A ) How it Works.
( B ) Workshop Notes and Notions .
( F ) Queries and Replies .
(H ) Practical Letters from our Readers.
(C ) Latest in Engineering .
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( I ) Notes on Locomotive Practice.
( D ) Traction Notes on Road and Rail .
( G ) Marine Engineering and Shipbuilding
Notes .
( E ) The Editor's Page .
( J ) News of the Trade .
We shall have something further to say next week
on the details of the competition and on the com
ments of our readers , many of which have been
both interesting and helpful . We should like to
express our appreciation of the way in which our
readers have entered into the spirit of this com
petition , and to thank all those who have made use
of this opportunity to let us know candidly what
they think about us .
*

We would remind those readers who are able to
write something of interest on mechanical matters
of the special invitations addressed to them on
page 144 of our last issue.
Notices .

The Editor invites correspondence and original contributions on
all amateur mechanical and electrical subjects. Matter intended
for publication should beclearlywritten 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 appointinent 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 app'ication to the Advertise
ment Manager
HOW TO ADDRESS LETTERS.
All correspondence relating to the literary portion of the paper ,
apparatu
and all new
s 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 boo s to be addressed to Percival Mirshall & 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 the subject is illustraled . I
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Locomotive .

By ALFRED KIRKBY.

Fig . 1.-MR. ALFRED KIRKBY'S MODEL EXPRESS LOCOMOTIVE .
( Awarded Bronze Medal, S.M.E. Model -making Competition, 1904.)

to run on a standard gauge track of 31 ins. ,,
the leading dimensions being as follows :
Cylinders, z - in . bore, it-in , stroke; bogie wheels,
24 ins. diameter ; driving and trailing wheels
(coupled ), 41 ins. ; boiler, 4 ins. diameter, 13 ins .
long; tubes (ten in number ), 17-32nds in. diameter,
94 ins. long ; firebox , 34 ins . long, 24 ins. wide at
bottom , and 2 } ins. wide at top by 34 ins . high.
Heating surface : tubes, 135 sq. ins, firebox, 44 sq .
ins. ; total, 179 sq . ins. Weight ( empty ), 24 lbs.;
working pressure, 35 lbs.; length of engine over all ,

24$ ins. ; width over all, 5 # ins. Boiler tested to
80 lbs. by steam. Tender: wheels, 2fins.; length ,
over all, 194 ins. ; width over all, 5+ ins. ; weight
of tender (empty ) , 14 lbs.
The frames are built up of 1-16th-in . hard
rolled brass, with angle -pieces screwed on to take
footplating, buffer beams, etc.
The cylinders and
guide bars were fitted up to an angle-piece, and
afterwards screwed to framing . The bogie is
pivoted directly over the rear pair of wheels, and
fitted with spiral springs.
The boiler is constructed of 1-16th - in . solid
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drawn copper tube ; this was split for a length of
4 ins., cut crossways, and opened out to form the
sides of the firebox . Castings were used for both
tube plates , and also for the back of firebox and

for the steam pipes to pass through, and about half
a-dozen small holes for the steam . This arrange
ment acts as a baffle platė , and the boiler can be
worked nearly full of water .

Fig . 2.-MR. ALFRED KIRKBY'S MODEL LOCOMOTIVE :
boiler, as well as the throatplate, a piece of 1-16th
in . hard -rolled copper being wrapped round the
top and sides of firebox. The whole of the boiler
is screwed together with No. 8 B.A. screws, placed
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VIEW FROM THE REAR.

The cylinders are lagged with asbestos, and
covered with thin sheet brass. The brake on the
engine is my own idea for working automatically
either way from a raised block on the side of the

FIG . 3. —SIDE VIEW OF ENGINE .
about # in . apart , and afterwards sweated with soft
solder to stop up any small leaks . The tubes were
first made a tight fit, and afterwards expanded at
both ends . To avoid priming and weakening the
boiler shell , a large hole has not been made under
neath the dome , but holes drilled , just large enough

line . I think the attached diagram will fully ex
plain how it is worked . The brakes on the tender
are worked in the usual manner . The fore part of
the tender is reserved for water , and has a pump for
feeding boiler. The rear is fitted with oil tank for
a 2 }-in . silent Primus burner . All castings have
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been turned out from my own patterns. I have
enamelled it dark - blue, and put the red lines in
with a compass pen. It is fitted with blower ,
Stephenson's link motion reversing gear, worked
by lever in cab, spring buffers, and spring draw
hooks,
I bought the cylinders, eccentrics, pressure gauge
and syphon, check valve, water gauge , regulator,
screw -down valve, Lucas valve , windows for cab ,
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spection. In the mechanical engineering laboratory
the whole of the apparatus was on view and in
operation. Although about one hundred visitors
were present, the arrangements made by Professor
Cormack were so admirably conceived and carried
out , that each member was enabled to see every
thing to great advantage. Afternoon tea was
kindly provided at the termination of the visit , and
the thanks of the Institution to Professor Cormack
for all that he had done to render the occasion so
interesting were expressed by Mr. Geo. H. Hughes
( Member of Council).
Our “ Workshop Problem

Steel
block
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03
Fig. 4. - AUTOMATIC BRAKE : MR . ALFRED KIRKBY'S
MODEL LOCOMOTIVE .
most of the screws, all taps and unions , and Primus
burner. The engraving of name- plates was done
for me professionally.
The Junior Institution of Engineers.
ON Friday, January delivered
26th , Professor
J. D.
the Honorary
Cormack , B.Sc. ,
Members ' Lecture before this Institution , taking
for his subject “ Notes on Boiler Trials." After
pointing out the objects and uses of such trials,
he set forth the requisite balance -sheet, and indi
cated the measurements, etc. , necessary , and the
chief statements to be made, proceeding to deal
with the methods of starting, stopping, and con
ducting . Observation sheets and analysis of flue
gases followed , and special reference was made to
the system of conducting trials recommended by
the Committee of the Institution of Civil Engineers .
As a supplement to the lecture, a visit was paid
on the following afternoon to the Engineering
Laboratories of the University College, Gower
Street, where Professor Cormack demonstrated the
methods of conducting a boiler trial, one being in
progress at the time. All the various observations,
measurements and analyses were shown . An inter
esting collection of calculating machines, etc. , was
exhibited by Professor Pearson, and Professor
Fleming's electrical laboratory was also open to in

E offer a prize of 1os. 6d . for the best reply
WE to the workshop problem given below .
Replies to the problem should be illus
trated by sketches or drawings showing how the
suggested solution is to be carried out . Each reply
will be awarded marks in proportion to its merit,
100 marks being the standard for a reply which is
considered as perfectly fulfilling the conditions of
the problem . Where two or more replies are con
sidered of equal merit as regards solution of the
difficulty, the prize will go to the one which gives
the clearest description and drawings, but it should
be remembered by competitors that a proper appre
ciation of, and remedy for, the difficulty propounded
in the problem will count for more than mere neat
ness in the preparation of the reply, or ingenuity
of suggestion . A record will be kept of the marks
gained by each competitor, and a special prize, of
lathe accessories or tools, value £ 5 , offered by
Messrs. Drummond Bros. , Ltd. , will be awarded to
the competitor who scores most marks in connec
tion with the first six problems. The following are the
general conditions applying to the competition :
( 1 ) All descriptions to be written in ink on one
side of the paper only .
( 2 ) All drawings to be in black ink only, and to
be on good white paper or cardboard. They should
be clear and distinct, and well -proportioned , but
need not necessarily be made to scale.
( 3) All descriptions and drawings should have the
full name and address of the sender , and the num
ber of the problem they refer to clearly written
upon them .
( 4 ) We reserve the right to publish the whole or
any portion of any solution we may think of
sufficient interest to insert .
( 5 ) The competition will be judged by the Editor
of THE MODEL ENGINEER, whose decision shall be
accepted as final.
( 6 ) All replies to be addressed “ Workshop
Problem Competition ,” THE MODEL ENGINEER ,
26–29, Poppin's Court , Fleet Street, London , E.C.
The following is the second problem for solu
tion :
Workshop Problem No. 2.
Having a lathe which faces, etc. accurately , make,
by turning only , a true angle -plate from a rough
casting . No other angle- plate is supposed to be at
hand , neither is a set -square to be used, but the
angle- plate casting is to be faced correctly at right
angles by turning only.
The last date for sending in replies to this pro
blem is March ist.
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lever attached , so that the blower can be worked
by foot. In this case the blower should be made
with a shorter stroke in proportion to the width
shown in the sketch . A convenient size for a
By V. W. DELVES BROUGHTON.
hand - blower is 5 ins. by 12 ins. stroke, which gives
(Continued from page 124. )
600 cubic ins. of air for each double stroke, which is
quite sufficient for a small forge or gas blowpipe.
FORGING AND Smiths' Work .
For a foot-blower, 8 ins. square by 5 ins. stroke
OST amateurs are deterred from attempting
will be found more suitable . The valves are made
M
any smith's work on account of the cost of
of wood , faced with felt or swansdown calico , and
should be held on their seats with a light spring .
the forge, bellows, anvil, etc. I propose
Care should be taken that the air -holes are sufficiently
Showing, however, how a suitable installation can
be made for a few shillings.
large, or the friction will be excessive, and the labour
Where gas is available nothing is more suitable
of working the blower severe . The boxes should be
glued and nailed , where possible, to
The covers
avoid leakage of air.
N
A and E, however, must be screwed
Vo
on , and a joint made with tallow .
L
The inside walls of the blower
A
should be lubricated with soap and
B
powdered talc or plumbago, to avoid
friction and wear.
I have seen a
F
K
D
blower made ( much after the prin
ciple sketched ) of an old coffee tin ,
which, with a bullock's bladder
VI
placed between pressure boards,
supplied a blowpipe which was used
for brazing cycle frames, etc. A
C
good flexible hose for connecting
the blower to the blowpipe or forge
FIG . 4. - SECTION OF A CHINESE BLOWER .
can be made out of calico dipped
furnace
for the amateur's workshop than a small gas
with a “ Chinese blower." If gas is not available,
then paraffin , charcoal, or Dalli patent fuel ”
0
are available .
A Chinese blower consists of a
rectangular wooden box, in which an easy -fitting
piston works, a suitable arrangement of valves
0
forming a double -acting air -pump. (See Fig. 4.)
A B C D represents the box forming the cylinder,
A being screwed to the box to allow of access to
the cylinder . L is a small box the same length as
the former , and forms the cover to outlet valves.
The cover of L is shown at E : this enables the
0
valves to be adjusted . V V are the outlet valves,
and V' V' the inlet valves. H is the piston, and
YB
the piston -rod is shown at G. F is the brass bush,
and K the handle . S S are stops to prevent the
A
piston striking the valves , and N a brass connec
tion to outlet. Where an absolutely continuous
blast is required , a football bladder fixed on a
с
T - branch in the delivery main will secure the
0
same. The bladder should be protected with a
Some Useful Workshop Devices .

net , so that it cannot burst by the application of
too much pressure. A cheaper substitute may be
formed of a circular sheet of rubber clamped
between a ring and a board . In Fig. 5 A is a
disc of rubber with net over. B , a wooden ring to
clamp A to C ; the wooden base is shown at C ,
and D D are the air connections.
The construction of this blower is clearly shown
in Fig. 4. The ends of the cylinder and the
diaphragms of the piston should be tacked together
and shot up all together, so as to be sure of getting
them all the same size — the diaphragms being
eased subsequently .
The box part of the piston should be smaller
than the diaphragms, so that the latter only rub on
the cylinder walls. The piston -rod may be carried
through the back end of the cylinder and a cord
attached, which, passed over a pulley and a weight
at the end , will draw the piston back , and a pedal

Fig . 5.- ARRANGEMENT FOR A CONTINUOUS
AIR BLAST.
in tallow, and if it fails to hold air at any time,
all that is necessary is to dip it in tallow again .
Of course, rubber is better, but I wish to keep the
price of everything I describe down to the lowest
possible limit consistent with good work. I do not
advise the use of this kind of hose, however, for gas.
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The description of a furnace of simple construction
for use with an ordinary gas blowpipe may prove of
use to some readers. Obtain a large plumbago
crucible , and bore a series of holes round the bottom
(as shown in Fig. 6), and a large hole to admit a
small crucible ; also obtain a small crucible - cover
to close this large hole . Two other holes are bored

H

G

F

F

L

L

E

bc

pipe ; C the clamp to regulate height ; D , hole in
bench to pass B through ; E the sheet iron table
to rest A upon ; FF are holes to allow the gas
to escape when consumed . The hole for small cru
cible is shown at G ; the cover at H ; and L L are
holes to admit bars .
A forge for solid fuel can easily be constructed
out of an old enamelled iron washing basin or any
other available receptacle ( A ) ; even a wooden box
will do. A hole should be made at about 2 ins.
from the top, and a piece of -in. gas pipe (B) fitted
into it , projecting 2 ins. inwards and 6 ins. out
wards. À stick should then be passed through
the pipe, and left projecting about i in . beyond
the pipe on the inside and a few inches beyond the
outside end of the pipe ; the inside end of the stick
should be brought to a nice round blunt point.
Sundry holes should be drilled at about an inch
from the bottom , and wire threaded through to
form a bond for the lining D. A thorough mixture
of ashes and clay (C ) in equal portions, of about the
consistency of thick' mortar, should be made and
spread over the inside of the receptacle in such a
manner that the point of the stick just shows
through, and a depression is left in the middle for
the fire . The whole should then be slowly dried ,
and while still slightly moist the stick should be
withdrawn with a circular motion , leaving a nicely
formed tuyer. When thoroughly dry to all appear
ances, the basin should be put in the oven and
baked , after which a small fire should be lighted
and the air- blast gradually increased . (See Fig. 7. )
or
This forge fired with charcoal, “ Carbotron
“ Dalli Iron Fuel,” can be used in a room for a
short time, with ordinary ventilation , without per
sonal injury or inconvenience. Personally, I do not
recommend the use of coal, as it is liable to damage
steel ( the forge will probably be used more for
than
anything
heating
tools , etc,
else ) ;
and because the smoke and fumes would
necessitate the work being done in the open , or a
special hood being provided. A few blocks of
pumice -stone to lay over the fire to concentrate
the heat are a convenience, and save fuel. The
Armenian silversmiths use a forge much after the
description given , but formed of a flowerpot with
the blast through the drain hole at the bottom .
With such a furnace they melt silver, and do all

B

B
D

Fig . 6. - A SIMPLE FURNACE CONSTRUCTED
FROM A CRUCIBLE.
about 2 ins. down the side to admit bars being
introduced when required to be used as a forge.
( See Fig . 6. ) Of course, the crucible is inverted
when in use . A group of “ Primus ” burners can
also be used to heat this furnace , or, better, a
powerful blow - lamp. A number of fireclay plugs
should also be provided to stop up the holes that
are not required . The following is a key to the
sketch : A is the inverted crucible ; B the blow

k- A

FIG. 7.-AN EASILY -MADE FORGE.

their annealing and heating, but the position of the
tuyer is not convenient for ordinary smith's work ,
as a more concentrated blast is required, which
would blow the fuel out of the hearth . My anvil
consists of the crop end of a heavy H section steel
joist, across which a heavy float file is bolted , one
end of which is drawn to a round point and the
other is left square. Any heavy block of iron ,
with a piece of square steel drawn to the proper
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shape and suitably attached , will answer well for
the average amateur's requirements. An old saw
file laid on the block forms an excellent “ Hardie .”
The remaining tools required are tongs or sub
stitutes for them . A useful holder for round or
square iron can be formed of a piece of gas-pipe
tapered down at the end and split with a socket
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a pair of stiff copper wires can be fastened to the
secondary terminals and bent over to touch the
plates, any close proximity of the wires to the body
of the coil being carefully avoided . The best effect
is obtained by adjusting the distance between the
plates, so that an actual spark only takes place
between them occasionally, and if the coil is working
A

FIG . 8 .
A PAIR OF
Dog Tongs .
С

B

С
made to drive on to the taper part. This is even
handier than tongs, except when the end of the
piece to be held has irregular projections. Another
substitute is a piece of iron ( A) with a dog ( B )
screwed to the end by C C, as shown in the sketch
The loose part can be made in various
( Fig. 8 ).
shapes to hold different sections of iron, and one
stock ( A ) will do for all. The amateur should not
be too ambitious at first, but be content with
knocking up some turning tools or other similar
work . Cast steel is, perhaps, the easiest metal there
is to forge. Delta metal is also easy to work , if
worked at the right heat , which should be a dull
red .
( To be continued .)

well this distance will be about 7 ins . or 8 ins. The
whole space between the plates is filled with brush
discharges, which, however, are most abundant
round the edges . ( High - voltage discharges always
concentrate on edges and points where the electro
static strain is greatest. See p. 341 , October 12th,
1905. ) At the same time a peculiar roaring sound
is produced , which cannot be satisfactorily de
scribed, but faintly resembles that of a large water
fall in the distance. The effect, which is in reality
a most striking one, is very imperfectly shown by
the photograph ( Fig. 41 ) , which , however, gives a
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Experiments on Electric Oscil
lations and Waves .

P

12 "

By R. P. HowGRAVE -GRAHAM , A.I.E.E.
( Continued from page 342, Vol. XIII. )
BRUSH DISCHARGES.
TIG, 40 shows an arrangement for producing a

B

a pair of circular metal plates placed parallel
to each other, and connected to the secondary of
the Tesla transformer. The most convenient
arrangement for supporting them is shown in
Fig . 40, P being one of the plates , which are cut
from fairly stiff sheet zinc to a diameter of 12 ins .
( Sometimes it is found better to make them rather
smaller , and the reader is , therefore , advised to try
8 -in . , 10 - in . and 12 -in . plates. )
T is a piece of ebonite rod or thick tube 3 * ins. in
length , and i in. external diameter. It is forced into
a hole drilled in the centre of the buseboard B ,
which is cut from any hard wood , the dimensions
being 9 by 2 } by .. If preferred the hole may be
sunk in the base without going through, and in
any case the ebonite rod should be secured therein
by fish -glue or seccotine.
Previously to fastening the rod into the base a
vertical sawcut, $ in . in depth , is made in its upper
end , so that when the apparatus is required for use
the plate has only to be forced into the slit, in which
it will be gripped quite securely.
To obtain the desired effect, the plates on
their stands may conveniently be placed on
the top of the transformer box, so that they
are pirallel to each other and at right angles
to the axis of the coil ; when thus arranged ,
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FIG . 40.-AN ARRANGEMENT FOR PRODUCING
A PRETTY BRUSH DISCHARGE .
suggestion of the way in which the discharges con
centrate at the edges of the plate.
OTHER DISCHARGE EFFECTS.
Two other very striking experiments may be
briefly described before we deal with the more
remarkable effects which are less directly connected
with simple spark and brush discharges.
The first, which gives a good idea of the disruptive
power of electricity at high-frequency and potential
requires no special apparatus except a piece of ordi
nary del 6 ins. or 7 ins. by 3 ins . by 4 in, or å in .
This is laid horizontally on the top of a tumbler or
other insulator and the discharge rods ( see article
October 27th , 1904 ) are brought nearly into contact
with it at opposite ends.
When the discharge is started a spark immediately
pierces the wood from end to end , following the
course of the grain . If its passage lies anywhere
near the surface of the wood , the light shines through
with a curious red glow, due to the natural colora
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tion , which , when looked at by light shining only
on the surface, appears to be very slight.
After a few seconds jets of hot gas and smoke,
which appear at the ends where the discharge enters,
become ignited, and gradually increase in violence
until they sometimes reach a length of 2 ins. or 3 ins.
In a short time, however, the passage of the spark in
the wood becomes so burned that the spark is able

It has been explained already that this power is
largely due to the deterioration or softening of
the insulation by the heat which dielectric
hysteresis generates. A large sheet of very thick
window -glass is fixed in a vertical position in front
of the coil, and the discharge rods are brought up
towards its centre on both sides. It is best to start
with the rods well apart, and then to approach them
together until the best effect is produced .
The discharge will spread out over the
surfaces of the plate, branching and sending
out finer and finer feeders, which are gradually
lost as they dissipate their energy in the
mass of the glass . In fact , a considerable
area of the glass becomes the dielectric of a
condenser, the coatings of which are the fine
ramifications and brushes which convey the
charges over the surface.
After a while some region near the centre
gets warm , and softens sufficiently for the dis
charge to have its way, and a hole is pierced .
It is worthy of note that all the brush
discharge effects described are accompanied
by a copious evolution of ozone, which
becomes sufficiently powerful to produce
discomfort if the apparatus is at work for
long in a closed room of moderate dimensions.
( To be continued .)
Home Electric

Fig . 41.–A BRUSH DISCHARGE .
to pass through the conducting mass of hot gas and
charcoal with comparative ease ; the jets conse
quently diminish in size, and eventually almost
aisappear.
The second experiment shows the remarkable
power which these discharges have of eating through
thicknesses of insulation which would never be
pierced by ordinary discharges at the same voltage.
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By CYRIL N. TURNBR .
( Continued from page 37. )
FOR charging purposes the armature must
d
Fºibe so designe as to use more than a
bi-segmental commutator , this type
being practically useless for charging accumu
certain
lators, owing to the fact that at
point in each revolution the brushes are
bound to be short - circuited by both touch
The
ing one segment at the same time.
greater the number of coils on the arma
ture, and consequently segments to the com
mutator, the more the steadiness of the volt
age of supply. Brushes made of fine copper
wire gauze are the most suitable for small
dynamos—the finer the better. Some cheap
brushes are made of such coarse texture that
Be
they regularly scrape the commutator.
ware of these ! For dynamos driven by gas
or oil engines, the brush- rocker should have
a pawl or some other device attached to it,
to enable the brushes to be held back from
the commutator when so desired , as some
engines are liable to back fire when being
started, thereby reversing half a revolution
or so of the flywheel, so that if the brushes
were on the commutator at the time of being
suddenly revolved in the wrong
direction , it
60
would absolutely spoil the set " and bear
ing surface of the brushes, and entail their
reset.
being taken out and retrimmed and
Besides this, it is well to have the brushes
held back when not in use , and facilitates
cleaning the commutator. It is also well to
have the dynamo mounted on sliding rails
so as to be able to tighten the driving belt
to a nicety, and so save frequent cutting and
jointing ; but this convenience is not often found
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in use with small dynamos. It is not advisable to
fun any dynamo above 3,000 revolutions per minute.
The armature should have outer binding wires
round it to confine the coils and prevent them from
expanding by the centrifugal force and becoming
damaged against the pole- pieces. It is a mistake
for dynamos to be fitted with fixed brush - holders ;
they should always be adjustable, so as to be able
to alter the lead of the brushes according to the
load . By this means sparking can be reduced to a
minimum.
In two- pole machines the brushes should be set at
diametricallyopposite points ; these points, theoret
ically, should be at right angles with a line if
drawn through the centre of the opening between
the pole-pieces, but owing to the distortion of the
magnetic field , the correctpoint will be found to be
a little advanced in the direction of rotation , so
that it will be found that as the load of a dynamo
is increased , the brushes must be given ( by the
rocker) additional forward lead to get the best
results. No amount of altering the lead of the
brushes will prevent sparking if they themselves
are not diametrically opposite each other. The com
mutator may occasionally have a very little vaseline
put on its surface, but only a very little, and see
that that little is free from grit. When the com
mutator appears to be getting rough , it is well to
run the armature at quarter speed with the brushes
off, and hold a piece of fine glass -paper, backed by
a flat piece of wood, lightly against the commuta
tor, and by this means smooth it all over . It is
advisable for the armature to have a little end-play
to prevent scoring of the commutator by the
brushes.
When setting up an installation , a good founda
tion for the engine and dynamo is essential,as
vibration is the cause of many dynamo ills. For
engines up to h.-p. , the base may be a thick piece
of hardwood of a length sufficient to take both the
engine and dynamo, plus a suitable length of drive ;
but for higher powers, a concrete foundation is
advisable. It is well to have a fairly long belt
drive, as it reduces slipping to a great extent,
and
saves wear of bearings, as the belt
need not then be so tight. The percentage of
efficiency of small dynamos, as a general rule, is
rather low ; a 275 -watt dynamo is about the utmost
that should be allowed for an average so -called
“ balf- horse " power engine, but one really cannot
say exactly what an engine is capable of without
knowing the actual power of the engine ; with a
good one of really b.h. p. and a comparatively
efficient dynamo, 300 watts may be allowed. A
50 -watt dynamo usually requires th. p ., and a
120-watt I h . p.; this may be taken as a very
rough guide.
principle of
The common “ hit-and -miss '
governor is not the best where a small gas engine
has to drive a dynamo for lighting direct to lamps ,
as it is not sensitive enough, and the engine does
not run so regularly as with a throttle or mixture
governor. It is, however, very satisfactory when
charging accumulators only. Good heavy flywheels
to an engine add wonderfully to its steady running.
A small disc flywheel on the dynamo spindle
materially assists uniform speed of the armature.
A future instalment of this article will contain
a diagram of a suitable switchboard for a plant
from which the following combined facilities can
be obtained and operated either way at will.
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Lighting direct from dynamo to lamps, charging
accumulators, and discharging same to lamps, and , if
desired , the dynamo charging the accumulators, some
of which are at the same time lighting the lamps.
It is possible to arrange a switchboard with one
switch arm only, but in this case one cannot dis
charge to a few of the lamps if wanted at the same
time as the dynamo is charging the accumulators.
This would be a disadvantage when the charging
has to be done in the evening ; besides this , it is a
somewhat difficult job for the average amateur to
make a successful switch-arm that has to present
perfect rubbing surfaces to three or four contacts
at the same time; on this account, a switchboard
is given with several simple switches, which afford
much better contact and control over each separate
circuit or simultaneous combination , if necessary .
Supposing everything to be in readiness to start
charging : the engine is started and the brushes of
the dynamo lowered to the commutator, upon
which the dynamo will excite. Watch the volt
meter : when the proper voltage is reached (allow
ing 24 volts for each accumulator cell), the current
can be switched on . Attention must now be paid
to the engine, as the increased current in amperes
that is being taken has the natural effect of taking
more power, so probably a little more gas must be
turned on to increase the speed . If there is a re
sistance in circuit with the field windings, i.e. ,
called a " shunt regulator," as before mentioned ,
all this resistance should be switched in when
starting ; this specially refers to cases in which an
oil engine of the constant speed type is used ( i.e. ,
has always an exact amount of oil supply under any
conditions ) , and as the voltage of the accumulators
rises (and so more back E.M.F.), the resistance
should be gradually switched out which sends more
While charging, it
amperes through the cells.
will be noticed that as the accumulators get
charged , the index pointer of the amperemeter
will gradually go down, and that of the voltmeter
will steadily rise . If there is no shunt regulator,
the speed of the engine should be increased
towards the end of the charge. It is advis
able to use an automatic cut-in and cut-out,
which is very handy, as full attention may be
given to the engine at starting, and directly the
current reaches sufficient pressure, this cut- in
automatically closes the circuit, and should the
engine slow down and the current drop in conse
quence, it automatically breaks the
circuit.
Detailed directions for making a simple one will
be given later.
An alarm is also an exceedingly handy addition ,
as , when the attendant is perhaps, engaged on some
other occupation at the time, should the current
either fall too low or get too high , a warning bell
instantly rings ( see also a future issue ). As before
stated , the positive wire from the dynamo must
lug or
invariably be connected to the positive
terminal of the accumulators. The amperemeter
will be found of the more use, whilst charging pro
ceeds , as, if the proper amperage is going in, the
voltage must necessarily be correct. The volt.
meter is of more use when switching the correct
number of accumulators on to the lamps, accord
ing to what voltage the lamps are for.
Wires. - An efficient wire must have the following
qualities : -Its electrical conductivity must be
high , and therefore , its resistance low . It must
have a fair am unt of mechanical strength . It
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must, for ordinary work, be well insulated , i.e. ,
having an insulating cover which must have great
durability, must be flexible, waterproof, and capable
of standing, if required , a fairly high temperature.
Copper is the only conductor at present really
practicable, although aluminium is coming into
favour abroad ; but its conductivity is poorer than
copper — that is, a wire of larger section must be
employed to transmit a given quantity of electricity .
As at present aluminium is difficult to solder, this
almost prohibits it for general installation work .

ing table—which is for circuits consisting of not
more than 50 ft . double run -- two columns are
given -one for 10 volts and under, and the other
up to 20 volts pressure. The margin allowed may
seem to be unnecessarily large, but the advantage
gained by hardly any appreciable drop in the light
when additional lamps are switched on (presuming ,
of course , that the source of supply is favourable )
will more than repay for the slight extra initial cost .

No. of Size of Con
Strands ductor in
in Cable. Legal Standard Gauge.

No. of Ord .
inary size No. of 20-volt
Carrying
10 - volt
Capacity at Lamps Tak 5.c. P. Lamps
1,000 amps. ing approx Taking approx
per q.in. imately .5 imately i amp.
of an amp.

X

LANP CRCUITS
FIG . 22 .

The insulating material that fulfils the con
ditions best is vulcanised inaia-rubber. This is
used for all the best work ; the next in order of
efficient insulation is pure india -rubber, which is,
however, only suitable when installed in absolutely
dry situations. Of course, the vulcanised or pure
Tubber, as the case may be, is not the only covering
to the wire, it only forms the main insulator, there
being also other material such as tape and preser
vative compound, and so on , covering the rubber.
The insulation resistance of wires is measured in
megohms. The specification for vulcanised rubber
insulation (400 megohms per mile) is as follows :
Pure and vulcanised india- rubber , india-rubber
coated tape, the whole 'vulcanised together, braided
cotton, and covered with preservative compound .
The specification for pure india -rubber covered
wire (150 megohms per mile) is as follows :-Insu
lated , one coat of cotton , one lap of pure india

QOLAG mars

STONES

FIG . 23 .
rubber with prepared felt tape, braided cotton, and
coated with preservative compound .
All insulated copper conductors larger than
No. 14 S.W.G. should be stranded . The carrying
capacity of good copper conductor is gauged by
the formula of 1,000 amps. per square inch sectional
area, the following table gives the capacity of the
various wires that will be mostly used , and as the
" drop in volts ” along a wire is more noticeable
in low voltage installations, a broad margin must
be allowed . It will be noticed that in the follow

18
16
22
18
20
18

I
I
7
3
7
7

1.8
3'2
44
5.3.
61
12.8

outwww
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I
3
4
5
5-6
II - 12

Any voltage lamps after 30 volts may be wired
so as to use the conductor up to its fullest extent ,
as rate in No. 3 column. The amperes taken by a

COTLING rases

SWITCN

Fig . 24 .

lamp are calculated as follows (this applies for
ordinary efficiency lamps ) :-Allow 31 watts
(volts x amps. ) per candle -power and divide result
by voltage . In ordinary work, however, a 16 C.-p.
lamp is reckoned as taking 60 watts , and an 8 c.p-.
lamp 30 watts. Take , for instance, a 100 - volt lamp
of 16 c .- p : —find amps.
60
= .6 amps.
16 C.-P.
100
It will be noticed that no smaller wire is given
in the table than ( as far as its total capacity goes )
No. 18 ; this is because smaller wire should be
avoided in low pressure installations on account of
its greater resistance.
All local circuits should be wired on the dis
tributing board system, from which the feeding wires
should be run back to a common switchboard .
One of the chief objects when wiring must be to
keep the circuits as short as possible, so as to reduce
wasteful resistance. Fig. 22 gives a diagram ex
plaining the distributing board system , the two
main feeders from the switchboard to the distributing
board being large enough to carry the amount
of current needed to supply all the lights, each
branch being of suitable capacity to supply just
the number of lights that are attached to same.
Running circuits on the branching off, or jointed
T-system, should not be used ; where two or three
lights are on one pair of wires from the distributing
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switchboard they may be looped in and out of the
ceiling -roses. Fig. 23 is a diagram of three lights
wired on this system , with a switch to each light,
Fig. 24 illustrates three lights on this system .
controlled by one switch only ; it will be noticed
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adaptation must not be used for voltages higher
than 20 ; above this , the proper ones , as supplied
by the Simplex Co., should invariably be used .
Where lamps are required both in bedrooms and
on the ground floor, it is best to have a distributing
board on each floor, and run the wires for each set
of rooms from its respective distributing board .
Keep the number of lamps on each " way ” or
circuit of the distributing board as small as con
veniently possible, and up to 20 volts do not allow
the total current flowing in each way " to exceed 2
amps. As all circuits come back to one common dis
tributing board , it forms a very convenient place
to insert fuses , i.e. , soft metal wire of such a gauge
as to fuse if the current should pass through the
circuit in too large a quantity ; for instance, when
a short circuit occurs .

TO LAMP
CEILING
ROSE

TO SMTGN

FIG . 25 .
that this method saves all jointing of wires . All
that is necessary is to bare the wire and bend the
exposed conductor and insert it into the ceiling
rose or switch terminal, as the case may be, thus
forming a complete uninterrupted metallic circuit.
The fittings for this work are specially constructed as
to the terminals, and admission holes in the porcelain

FIG . 27 ,
Low voltage lighting is nearly always done by
placing the lamps in parallel, as will be noticed by
the preceding diagrams. Occasionally, however , it
is handy, for economic reasons, to arrange two
lamps in series. When this is done , the lamps , of
course, have to take the same current in amperes ,
their two voltages being equal to the voltage of
supply. For instance, supposing on a 20- volt
installation a corridor is to be lighted, not brilliantly,
but just sufficiently to dispel darkness , it would
hardly be worth while using two 20 - volt lamps
continuously - one at each end - nor would one

To my SWITCHES
FIG . 28 .

Fig . 26.
base. Fig . 25 is an illustration of an ordinary type of
ceiling-rose, showing method of attachment of the
wires . A shortening of wire ( the “ looping-in ”
system , although saving joints , uses more wire than
the ordinary method ), may be made by utilising
the “ central hole " three- terminal ceiling- rose ( see
Fig. 26) as shown by the diagram ( Fig. 27 ).
This

20 - volt lamp distribute the light effectively , so it
would be handy in such a situation to put two
10-volt lamps in series, these two taking, perhaps,
only the same amount of current as the one 20 -volt,
thus diffusing the light over a larger area . The
advantage of being able to turn a lamp on or off
at two different points is often overlooked . For
instance, in a passage , to be able to turn on the light
as one enters at one end and to switch it off again
when leaving at the other, is a great convenience
and very economical. The arrangement is very
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simple through the utilisation of two two-way
switches. Fig. 28 is a diagram of same.
It is well to avoid joints in wires as far as possible ,
but should occasion arise, they must be well done.
Take first, the jointing of two single wires ( see
Fig. 20 ), the insulation must first be neatly taken
off for about 3 ins . of each of the two ends, leaving
about į in . of the rubber insulation bare (i.e. , with
the tapes and compounding off) ; next clean
thoroughly . A piece of fine emery paper is handy
for this, but do not remove the coating of tin as
it facilitates the soldering to a great extent; the
ends are then twisted together ( as Fig. 29 ) , tightened
by a squeeze of the pliers, and carefully soldered .
Resin is generally recommended as the only safe
flux to use in soldering for electrical work, as most
soldering fluids attack copper and unless thoroughly
washed off afterwards corrosion is sure to appear

FIG. 29.— JOINTING A SINGLE -STRANDED WIRE .
sooner or later. It is said that brushing the joint
over with dilute ammonia , followed by plain water
cleansing, effectively prevents any future mischief.
It certainly is far easier to solder with the liquid
flux than resin, only be sure to clean the joint
perfectly afterwards, or it will breed future trouble.
( To be continued. )
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to cool . When all the sheets are thus treated , they
are collected together into groups of ten , and each
set sewn together at the folds to form a book of
twenty leives (i.e. , 10 sheets by 2 leaves) ; eleven
books will thus be formed 7 ins . by 41 ins . , the usual
size of notepaper. The tinfoil sheets are cut to a
size 8 ins . by 24 ins. , leaving 2 ins. to form a con
nection and i in. margin of paper.
A book is taken and the last leaf opened ; on
this a piece of tinfoil is laid in position, another leaf
turned down and ironed into position with a warm
flat iron . This process is continued till the book
is completed , every alternate sheet being placed
with the connecting strip at the same end of the
book .
Each book is treated likewise, care being taken
that the last sheet of tinfoil in one book is in opposi
tion to the first sheet in the following book . When
all are completed, the connecting strips of each
book , or section , as they are now , are doubled over
1 in . from the end and soldered.
The sections are collected together between the
boards ( 7 ins. by 41 ins. by fin. ), and placed in a
tin tray with a heavy weight on the top board ( the
writer of this article uses a 28 -lb. weight ) , and the
whole collection placed in an oven kept at an even
temperature above the melting point of the wax ,
care being taken that the oven is not too hot .
After a few hours it should be taken out and allowed
to set with the weight still in position . When set ,
which will take several hours, the condenser is
removed by gently heating the tray, the superfluous
wax broken away, and the boards and condenser
bound round with tape. A length of No. 18 copper
wire is soldered to each of the connecting lugs, and
the eleven wires from each coating of the condenser
made into a cable by binding round with thread or
narrow braid . The ends are bared and made fast
to a connector used by electricians for standard
cables ( see sketch ), in the side of which a hole has
been bored and a screw fitted to keep the wires in
place. These are connected to the contact -breaker
as usual .

The Construction of a Spark
Coil Condenser .
CABLE - CONNECTING PIECE .
By “ ERG . "
" HE construction of the condenser is often
looked upon by the amateur coil builder as
THE
quite a simple operation - a collecting to
gether of a number of tinfoil and paper sheets
with the result that when the coil breaks down , it
is often the condenser that is the fault. Below are
instructions for building up'a condenser of 100 sheets
of tinfoil, in sections which can be tested , and the
faulty section removed to be replaced by a perfect
one, without going to the trouble of taking the
condenser entirely apart and rebuilding.
The paper should be thin note, just as purchased
not “ foreign " —this is too thin for the purpose.
About 10 sheets are taken , free from pin holes,
dried — this is an important operation - and soaked
in paraffin wax. Each sheet, when it is taken out
of the wax , is folded at the fold that divides the two
leaves to the angle of about 45 degs. and allowed

Should the condenser fail, the wires are taken out
of the connector and the insulation of each section
tested . If the reader does not possess the necessary
apparatus , the sections should be tried singly, and
in groups, when the adding of one or more sections
has no effect on the coil, while the adding of an
equal number of new sections made in the manner
above described has, these evidently are the ones
at fault. Of course, this is not a very satisfactory
method of testing, but will answer when nothing
better can be done. When the new sections are
placed into position in the condenser, see that the
The con
coatings are in order as described .
denser and boirds should be put in a vice to com
press the new sections against the ones already in
position. This is a quick method , but the writer
recommends the whole condenser being subjected
to heat and pressure as before. This method of
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building up condensers is quicker, and easier done ,
than the usual sheet by sheet method , and can be
more easily and quickly repaired .
( To be continued .)

The

Beam

Engine.

By H. MUNCASTER .
(Continued from page 136. )
" O help to make the description clear, we have
shown ( Fig. 4) a general arrangement of
To
the links forming the parallel motion .
The view is shown as if looking upwards , and
includes an inverted plan of the entablature ;
also the caps of the columns .
It will be
seen how the outer pair of rods ( “ radius rods " )
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each part, no further description will be required
of the parallel motion.
The details of the links and rods are shown in
Fig . 6 ; also the gudgeons for the beam .
The entablature carrying the beam is shown sup
ported on two fluted columns, which bear some
semblance to the Doric order . The idea is, how
ever, rather to proportion the members to the
actual requirements as parts of a machine than
to follow strictly any given formula to suit a
particular order, so that the sizes adopted in this
case may be looked upon as a compromise between
ornamentation and utility. The fluting may be
dispensed with, if there are no means of doing it
conveniently, and a few beads or collars turned on
to give some relief to the column for the sake of the
appearance.
Figs. 5 and 6 show how the columns are fixed by
means of 5-16ths-in . countersunk screws at the top

Fig .' 6.

-4

FIG . 5 .
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DETAILS AND SECTIONAL PLAN OF MODEL BEAM ENGINE.

are pivoted to a pin fixed to a bracket bolted
As before stated , these pins and
to the frame.
the crosshead are on the same centre line at
half -stroke, and in the sime plane as the centre of
the piston -rod at any part of the stroke. The
distance horizontally from the centre of the beam is
rather less than half the length of the beam , the
difference being equal to half the versed sine of the
arc described by the end gudgeon of the beam . The
radius and parallel rods , however, should be equal
to half the radius of this gudgeon . The inner pair
of rods ( parallel rods) have each at one end a large
eye to take the main crosshead , the other ends
being passed through the swinging crosshead , to
which they are secured firmly by a couple of nuts .
Details of the two crossheads are shown on the
sime view, for convenience . It is hoped these will
not confuse it , as they have no position relative to
that shown. As there are full particulars given of

and bottom. In large engine work, it is usual to
build the ends of the entablature into a substan
tial wall ; this is sufficient to effectually prevent
any swaying of the upper ends of the columns. In
the case of a model, anything to take the place of
a wall would spoil the model , so that some diagonal
must be introduced , as shown in the general eleva
tion , which is a double strut between the cylinder
and the entablature, making the structure very
rigid , without detracting from the looks of the
model.
( To be continued . )

A POWERFUL SEARCHLIGHT. — Projecting light
rays a distance of fifty miles, a new electric
searchlight of 30,000,000 c.p. has, says the
Eclair, just been experimented with at Montreux.
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A Model

High - Pressure Under
type Engine

By A. J. ALDIS.
" HE engine illustrated herewith was designed
in
two -and - a -half years. At first I intended
it to be simply a horizontal engine with vertical
boiler, but afterwards decided to have a loco .
boiler , for the sake of efficiency, doing away with
the long steam pipe necessary with a vertical
boiler and consequent loss by condensation .
Drawings were first prepared and then patterns
made and castings obtained at the local foundry ,
which are of brass with the exception of bed
and flywheel. The crankshaft, guide bars, cross
head , and all rods, bolts and nuts are of mild steel
making 350 pieces in all. The cylinder is 1 ins .
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cast steel, and is bored tapering for piston rod ,
which is 7-32nds in. diameter, the cotter hole is
1-32nd in . by fin . , and was drilled with 1-32nd in.
twist drill, and filed out with a watchmaker's file .
Connecting rod has tee-ends. The crankshaft
was cut from a piece of } in . by if in . mild steel ,
and is 7-16ths in. diameter ; the collars for collar
bearing were shrunk on , the balance weights were
fixed afterwards by the following plan : They
were cut from a piece of flat steel a little thicker
than the webs , with a band on to enable them to
be shrunk or sweated on to webs , after which they
were turned and faced up. Fig. I will explain .
This plan does away with all drilling and consequent
weakening of shaft. The keyways at both ends of
shaft were milled in the lathe by fixing shaſt in
slide rest. The keyways in flywheel and eccentric
sheaves were also slotted in lathe. The saddle on the
cylinder to which boiler will be fixed is a separate
casting, and has a piece which lays on the top of

PLAN .
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DETAILS OF THROTTLE VALVE,

MODEL HIGH -PRESSURE UNDERTYPE ENGINE .

bore by it ins. stroke, with ports drilled in , steam
ports 3-32nds in . by fin ., and exhaust fin. by
in. , travel of valve 3-16ths in .
In the link motion flat rods are adopted with
tee-ends, and link , die joints and pins are all case
hardened . The socket rod is drilled and tapped
* in . Whitworth for adjustment of slide valve.
In making this great care was necessary to ensure
having the hole perfectly central all the way up,
which was accomplished after 2 or 3 hours ' careful
work. The socket rod guide is made of mild steel ,
and has a brass bush. Reversing, as will be seen
by the photograph, is accomplished by the screw
method , with a 3-16ths in. steel screw and brass nut ,
the link being connected to lever by weigh shaft
at the bottom by short rod working through bed .
The reversing wheel was cut from a cast - iron disc ;
the crosshead was cut from a piece of solid mild

steam chest, and which contains the throttle valve ;
it is held to steam chest by two long $ in .
studs, which also help to bolt the main steam pipe
flange from boiler to saddle casting. The throttle
valve is of the equilibrium type - viz ., two unequal
valves on one stem, the steam enters between the
two, and is collected in a common chamber by
passages, as will be seen in the drawing ( Figs. 2
and 3).
The governor is a modification of the Pickering
type, with an idea of my own for actuating the valve.
This consists of a steel cone fixed to the springs,
and working in front of the valve spindle ; it does
not work direct on to valve spindle, but has a
short piece of square brass , working in a corre
sponding guide , placed between it and cone on
governor. As the weights fly out , the cone is
drawn up, and consequently presses on the valve
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Whitworth steel studs and bolts are principally
Adjustment is easily
spindle and closes it.
used throughout , with the exception of main
obtained by altering the thrust screw at cone end of
bearings , which are 3-16ths in. , throttle valve gland
spindle. The springs are fixed by collars, as in
The cone should be of cast steel ,
and covers studs 3-32nds in .
Fig. 4.
and hardened , to prevent
any ribs being worn on it .
Mine is also bushed with
brass .
The pump is fixed
to bed with a steel arm ,
bored , and pump barrel is
turned to fit, being held in
position by a set screw ; my
idea in this being that I
could take pump off and
do anything I wanted to it ,
and put it back without
having to set it again .
The
valve boxes are threaded
t-in . gas ( Whitworth ) for
caps, and pump will be fitted
with return cock. The plun
ger is of steel , fitted with
and the
a brass sleeve,
other end is turned for a
guide ( not yet fitted ), the
rod being forked for that
purpose .
I have had the engine
working from a small ver
tical boiler, and it worked
very satisfactorily.
Fig . 6.—MR. A. J. Aldis' MODEL HIGH-SPEED UNDERTYPE STEAM ENGINE .
When boiler is completed

Fig . 5.—VIEW OF STEAM CHEST SIDE OF ENGINE .

I hope to obtain the brake horse - power, which I
calculate will be about 1-5th , at 100 lbs. pressure ,
at which pressure I intend to work it.
All spaces round cyinder are filled up with
asbestos, and cylinder is lagged with thin sheet
iron, which is fixed by 1-16th in . screws. f - in .

MANGANESE -STEEL rails have been largely adopted
by the Boston Elevated Railway Co.at points where
the wear of ordinary steel rails has been excessive.
At one point an 85-1b . rail of ordinary steel wore out
in 44 days, whereas the manganese - steel rail which
replaced it lasted 34 years.
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Marine Engineering and
building Notes .

Ship

By Chas . S. LAKE .
THE BATTLESHIP DREADNOUGHT."
One of the chief topics in naval circles throughout
the world just now is the battleship Dreadnought,
recently launched by the King at Portsmouth
Dockyard.
The vessel, when completed , will eclipse both in
size and fighting power anything at present existing
either in our own or any foreign navy . To quote
the words of one writer on this subject , “ she will
be able to do battle single -handed with the whole of
the German fleet, and with a reasonable chance of
emerging victorious.” This is a very tall order in
deed and if true sets aside the question of naval su
premacy for some considerable time to come . But
it is not to be expected that we shall long be left
in undisputed possession of an all- powerful single
unit navy, for other countries may be trusted to
follow suit with vessels of equal or even superior
size . The start , however , lies with us, and , for the
time being, we may regard ourselves as safer than
ever on the seas .
That the new leviathan will be able to cope with
three battleships of ordinary size and armament
seems to be pretty certain . Her displacement will
be between 18,000 and 19,000 tons, and she will
carry an enormous battery . It is said that about
11,000 tons of armour will be built into the ship .
The two most remarkable things about her (apart
from her size ) are the fact that she will be driven
at a speed of 20 knots an hour by turbine machinery ,
and that she will have been completed , if all goes
well , in between sixteen and eighteen months from
the date of commencement.
" Any Excuse--," ETC.
Admiral Roshdestvensky stated , when • inter
viewed recently upon the subject , that it was
“ greatly owing to the fact that the paint was so
thick on the steel-work of his ships that it took fire,
and thus added to the terrors of the fight " that he
was worsted in the encounter . This may have
been , and doubtless was, a factor towards the result ,
but it cannot possibly explain away altogether the
overwhelming superiority of the Japanese.

EXPLOSION ON A STEAMER .
A disastrous steampipe explosion occurred on
the ss. Lakonia at Montreal recently. The pipe in
question formed part of a range of auxiliary piping
running across the top of the main boilers, of which
there are thiee of the single -ended type. The
auxiliary piping referred to conveyed the steam
from the main boilers to a reducing valve which
was close to the junction of the auxiliary piping
with the steam supply - pipe from the donkey boiler
to the winches , etc.
The pipe which exploded was one of two lengths
connected to the stop - valves on the port and centre
boilers. It was about 6 ft . 21 ins. long by 4 ins.
diameter inside , and its original nominal thickness
was • 176 in . The actual thickness where the rupture
occurred varied from ' 100 to 153 in . The main
boilers were pressed to 170 lbs ., and the donkey
boiler to go lbs. per sq . in . When the auxiliary
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machinery was being driven by the donkey boiler,
and the main boiler stop - valves were shut down ,
a certain amount of steam always leaked through
the reducing valve, and condensed in the main
boiler auxiliary pipes.
The vessel had been lying at the wharf in Montreal
harbour for eight days, during which time the
donkey boiler had been used for driving the auxiliary
machinery . Orders were given to have steam ready
on the main boilers at five o'clock the next morning .
At that time the pressure on them was 120 lbs . ,
and instructions were given to change over the aux
iliary machinery from the donkey to the main
boilers . The fifth engineer went to the donkey
boiler stop -valve, and the third engineer to the
main boiler auxiliary stop-valve . Within a very
few minutes the explosion occurred . The fifth
engineer managed to get on deck , but died in
hospital six days later from severe scalding . The
third engineer and a trimmer were killed outright
on the spot. After the explosion the centre stop
valve was found full open , the port one half-open,
and the starboard one shut. Considering that not
more than four or five minutes elapsed between the
order to change steam being given and the occurrence
of the explosion , it is evident that the valves had
been opened too rapidly, with the result that water
hammer occurred and the pipe burst .
TURBINE STEAMER FOR THE “ B.I." COMPANY .
Messrs . Workman , Clark & Co. , the well-known
engineers and shipbuilders of Belfast, have con
structed to the order of the British India Steam
Navigation Co. a handsomely modelled steamer ,
the Bingera , of 2,100 tons, with turbine machinery
capable of developing 5,500 h .-p: Spacious state
rooms are provided for a considerable number of
first - class passengers, and a special system of venti
lation has been introduced, the vessel being intended
for serving on the coast trade abroad , and not on
the company's home route .
The speed trials took place recently over the
measured mile at Skelmorie, and a speed was
attained much in excess of that guaranteed by the
builders . After undergoing the various tests the
Bingera proceeded down the Firth for a twelve
hours' full-power trial , and notwithstanding the
heavy weather which prevailed, the steadiness of
the vessel and absence of vibration were favourably
commented upon by those on board .
Messrs. Workman , Clark & Co. , who built the
Bingera referred to above , were responsible for no
less than 58,190 tons of new tonnage during the
year 1905.

Reference was made in a previous issue of these
notes to the fact that a large floating dock , the
* Sir Alfred ,” was being towed from the Tyne to
the West Coast of Africa by the tugs Blazer and
Cruiser, of Liverpool. The towage was success
fully accomplished, but it is regrettable to learn
that as the result of the voyage both of the captains
of the tugs - Messrs. Newton and Cook - have suc
cumbed to illness contracted on the coast .
Captain Newton died before reaching Madeira on
the homeward trip , whilst Captain Cook, who was
placed in hospital there on the arrival of the Cruiser ,
only survived a few days .
Both were well known
and highly respected in shipping circles on the
Mersey .
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The Construction and Repairing
of Motor Bicycles.

Throttle valve
aciuoting lever

A
Rubber ring F

BE

Section for AB

Fig. 1.-A SIMPLE FLEXIBLE JOINT.

both lot of holes, so as to dowel the engine back in
the correct position when taken off for repairs, etc.
A standard position for the engine appears to have
been settled upon by most makers this season .
That is, in base of frame in a vertical position ,
which position , I think, looks the most mechanical,
and provides for pipes and other connections
being suitably arranged ; and after extensive
experience with various positions of the engine,
the vertical is the most satisfactory. The frame
of machine should be such as to ensure a good
factor of safety to meet cases of emergency , and

should be the first consideration . The tank should be
of sufficient capacity to carry a good supply of oil,
and fixed rigidly to frame ; and the pipes and
connections connecting tank to carburettor , oil
pipe to crank case, etc., should be of a flexible
nature. With the small pipes this is attained by
forming a spiral coil as shown in sketch ( Fig. 2).
In Fig . 1 is shown a very simple, cheap to construct,
and effective flexible joint , suitable for connecting
the carburettor to the engine. The sketch will
readily explain the construction. A groove should
be formed , as shown at E , to receive the rubber
ring F , the hole of which should be slightly smaller
than the diameter of the inlet pipe G , which will

Fig . 2. - SPIRAL COIL

3

By “ SREGOR."
'HIS article is intended to be of special interest
to those readers interested in the motor
THE
bicycle, of which there is, I shall venture
to assume, a very reasonable number. For a
small.but useful petrol motor is just the sort
of job for the amateur mechanic to tackle when he
has satisfied himself with a fair amount of model
work, and consequently acquired the art of using
The
the various tools connected therewith .
work of constructing a motor which will enable
the maker to use as ameans to obtain a great amount
of pleasure and prove a very useful article is inter
esting.
The writer's experience is that the
motor bicycle is in the rightplace when in the hands
of the individual with a fair amount of knowledge
of mechanical work , as he is then in a position
to get the best result out of it, and give it that
amount of coaxing and tuning up which is naturally
required of these things, as it is often the case
when something is wrong that the chief fault lies
with the motorist, and not with the motor . For
his knowledge, apart from switching on the electric
current and flooding the carburettor with petrol ,
is very limited. Hence, some rude remarks often
take the place of work done .
At the present time, having a good number of
well-designed motors to choose from , it is not,
perhaps, advisable to attempt to design, or even
copy, some good make ; but to obtain å set of
sound castings and parts, and build it up, adding
any refinements to suit the individual liking.
The casting should be provided with a sub
stantial means of securing engine to frame, and
machined up to fit in lugs, etc., built up in frame
to receive it, which should be machined to ensure
the engine being in line with the rear wheel, and
secured by bolts, some of which should be a fit in

185

TUBE FOR CONNECTING
TANK TO CARBURETTOR .

ensure the rubber ring making a perfectly gas -tight
joint when the pipe is forced in ,at the same time
allowing the joint to be quite flexible in the joint.
By using a simple flexible joint, such as just
described, two important points are gained over
a positive and rigid connection.
In the first
place, the actual position of the fixed engine in
relation to the carburettor need only be of a
rough degree of accuracy, because the extra
length of pipe inside the joint provides for any
necessary adjustment. Secondly, the provision
provides for different distances between the engine
and carburettor, and enables the maker to dispense
with expensive jig or gauge to ensure the distance
being correct when assembling. This would only
apply when manufacturing a quantity, as, of course,
it would not be thought of to design a jig for parts
when only making one machine ; and here the
amateur would have a great advantage in being
able to make a neat finishin the event ofother parts
not coming out strictly to design. The importance
of providing flexible connections on a motor bicycle
is obvious, for the fact that the machine is subjected
to severe strains, which soon tends to break or
fracture some part of a rigidly - designed joint.
( To be continued .)

CEMENTING RUBBER AND IRON . - A cement
which is effective for cementing rubber to iron ,
and which is specially valuable for fastening
rubber bands to bandsaw wheels, is made as follows :
Powdered shellac, 1 part ; strong water of ammonia,
10 parts. Put the shellac in the ammonia water
and set it away in a tightly closed jar for three or
four weeks. In that time the mixture will become
a liquid transparent mass, and is then ready for
nise .
When applied to rubber the ammonia
softens it , but it quickly evaporates, leaving the
The
rubber in the same condition as before.
shellac clings to the iron , and thus forms a firm
bond between the iron and the rubber.
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“ Gauge ”

Fifth
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Bookshelf .

Competition .

To branches, we offer to send-an improvedallslid
ing caliper gauge , with screw adjustment, 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, book, or other article
to the value of 6s. 6d. will be sent in place of the
caliper 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
caliper 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 address of the sender on the back .
The photographs and 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. The competition will
close on March 31st .

(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 .]

ALTERNATING CURRENTS : THEIR THEORY, GENER
ATION, AND TRANSFORMATION. By Dr. Alfred
Hay. London : Harper & Bros. 6s. net.
The above commences with three chapters de
voted to alternate current theory, with succeeding
chapters on power measurement and the apparatus
employed . Various types of alternators are dis
cussed , and the theory of alternating current motors
is very fully laid down. The book is hardly one
suitable to the student approaching the subject for
the first time, but anyone who has read the author's
elementary manual on the subject and is familiar

A Small Steam Plant .

By T. G. BYATT .
'HE engine and boiler, illustrated herewith , I
THIhave made during my spare time of the last
two years, and for its size I think it is very
powerful. I have used it for driving a small coffee
mill, circular saw , sewing machine, and
for small jobs it will drive my 4t-in .
centre lathe, driving off the 7-in . flywheel.
The cylinder is 1 1-16th-in. bore, 2 -in.
stroke. The piston is packed with cotton.
The pump is like the one on page 427 of
the M.E. , October 29th, 1903, and works
very well atany speed .
The feed-water
heater is on the same lines as that shown
in January 7th, 1904, issue of M.E. , and
is well worth the trouble of making, as
with it I can keep up a much higher
pressure of steam than I could before
using it.
The boiler is made of copper, 3-32nds
in. thick ; it is 6 ins. in diameter, and
has fifteen 4-in. fire tubes ; it is fired
by a 3-in. Primus burner, and will raise
40 lbs. of steam inside seven minutes from
cold water. All the fittings are made of odds and
ends, except the steam and water gauge, which I
bought ready-made. This is my first attempt at
engine making, but, thanks to THE MODEL ENGI
NEER, it is a great success.

BOBBIN ENDS. —A Correspondent gives the
following useful hint: -Excellent bobbin ends
are made of hot -water - tap washers and Brownie
film ends.

MR. T. G. Byatt's SMALL STEAM PLANT,
with the calculus, will find this book a welcome
addition to his library .

The SIMPLON TUNNEL.—The ordinary passenger
service through the Simplon Tunnel was success
fully inaugurated recently, the first passage
The tunnel is
being accomplished in 37 minutes.
121 miles in length, being the longest in the world ,
The
and has taken about 74 years to complete.
contract price was £ 2,350,000, and the work was
undertaken by Messrs. Brant, Brandau & Co. , of
Hamburg , who were assisted by other firms.
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Small- scale

Model Locomotives ,
EADERS of THE MODEL ENGINEER who were
present at the recent Conversazione of the
Society of Model Engineers will remember
the two excellent 4-in. scale models of L.N.W.R.
R

with three bogie coaches, the before - mentioned
Caledonian and L.N.W.R. six -coupled engines, a
Great Central Railway “ Atlantic," and a London
and North -Western
Precursor."
The first photograph was taken during an in
teresting and remarkable test of the “ Experiment”
made by Mr. Holder on the track laid in his grounds.
With regard to this he wrote to the builders of
the engineas follows :

Fig . 1.—THE “ EXPERIMENT
and Caledonian Railway, six -coupled bogie express
locomotives, built by Messrs. Carson & Co., of
51 , Summer Row , Birmingham .
Similar loco
motives to these, with rolling - stock , have been
supplied to Mr. Holder ( of the Pitmaston Moor Green
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UNDER TEST .

' Birmingham , Jan. 8th, 1906 .
“ Dear Sirs , I have this day tested your { -in.
scale model of the L.N.W.R. Co.'s locomotive Ex
periment.'
“ The engine pulled a train of a total weight of

Fig . 2.—MR. J. A. HOLDER'S COLLECTION OF 4 - IN . SCALE MODEL EXPRESS LOCOMOTIVES .
C.R. No. 49.
M.R. No. 2609 & Coaches .
G.C.R. “ Atlantic." L.N.W.R. “ Precursor " & " Experiment."
Railway ), and are shown in the accompanying
photographs.
Fig. i depicts the L.N.W.R. " Experiment "
locomotive hauling a heavy train, the trucks being
loaded with stones . The other picture includes
the complete stock of locomotives, a model Mid
land Railway express locomotive, No. 2,609 class,

1264 lbs. at 50 lbs. steam pressure, without any
slipping of driving wheels. The train consisted of
three 4 -in . scale model Midland bogie coaches, six
large bogie trucks, one four-wheeled truck and one
bogie brake van.
" I should think this performance constitutes a
record for hauling power in this scale of model.
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to both coils so as to magnetise the core B.A', so
that the pole A' is attracted by X and repelled by
Y ; also the coils must not be opposed to each
other.
The potential at which the instrument will close
the circuit can be adjusted by raising or lowering
the poles X and Y. Raising them — i.e., increasing
the power of Y , the dominant pole, over A' by
lessening the gap between A' and ' Y , increases the
P.D. required , and the cut- out will also take place
earlier if the charging P. D. falls. If, therefore, the
shunt coil be abolished and only two-series layers
of No. 14 B.W.G. D.C.C, wire be used , the cutting-out
point can be regulated to a nicety by slightly
moving the poles X and Y up and down.
The circuit must now, of course, be made by
hand.
I recommend your correspondent for a 100 -volt
main a bobbin 24 ins. long by i in. diameter,
with a t in. hole, and wound with two layers of
Also
No. 14 D.C.C. wire, well soaked in shellac.
he should arrange that the circuit is broken in only
one mercury cup and under heavy oil.—Yours truly ,
B. A.

“ I have no doubt the engine could pull more
were the weight distributed in fewer vehicles.
Yours truly,
“ (Signed ) H. C. HOLDER .”
The model is exactly to scale, and is fitted with
Joy's valve gear, all the motion parts being German
silver. The boiler is of the water-tube type tested
to 85 lbs. steam pressure.

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 addressof the senden MUST invariably be altached ,
though not necessarily intended for publication .)
An Automatic Cut -out for Charging
Purposes.
TO THE EDITOR OF The Model Engineer.
DEAR SIR , --- I observe that in your issue of
January uth , a reader is inquiring after an
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AN AUTOMATIC CUT-OUT FOR CHARGING PURPOSES .

automatic “ cut-out ” for charging purposes,
and accordingly I enclose details of an instru
ment I constructed about six months ago for a
similar purpose, and which, I think, might be
adapted to its requirements. First of all , I must
state that my instrument is constructed to cut in
at any voltage within its range to which it is set
i.e. , between 10 and 40 volts, and to “ cut-out ”
on a reversal of current ; the latter could , how
ever, be easily adjusted to take place at a certain
minimum amperage provided that your correspon
dent does not require an automatic 64 cut-in as
well.
Herewith is given a sketch of my instrument
( not to scale ). It consists of a horizontal lever
A A ', 9 ins. long, pivoted at B , the part B A '
being of wrought iron strip
in . by 3-16ths in .,
balancing the part B A , including the wire bridge W.
The strip B A' forms the core of the bobbin C ,
which is bored out to a -in. hole and is 2+ ins. long
by 2 ins. diameter ; it is wound with two coils
first, a shunt- coil of 1,000 ohms of No. 36 B.W.G. ,
German silver wire, and a series coil of one layer
of No. 14 B.W.G.
The shunt coil is provided to make the circuit,
and the series coil to keep it closed until a reversal
or bad falling - off in current takes place. As the
instrument is polarised , the current must be applied

The Society of Model Engineers .
( Reports of meetings should be sent to the offices of THEanyMODEL
par .
ENGINEER without delay, and will be inserted in
ticular issue if received a clear nine days before its usual
date of publication .)
London .
N ordinary monthly meeting of the Society
was held at the Holborn Town Hall, on
Thursday, February 8th, the Vice -Chairman
( Mr. A. M. H. Solomon ) taking the chair at eight
o'clock , and seventy members and visitors being
present.
The minutes of the previous meeting having been
read , and six new members elected , the Chairman
stated he had an important announcement to make
in regard to the place of the future meeting of the
Society, stating that the Committee had found it
desirable to seek more suitable accommodation ,
and this they had managed to do at the Cripplegate
Institute, Golden Lane, E.C. , the lower hall there
having been engaged for the future meetings on
very advantageous terms. Amongst other ad
vantages the Institute comprises a very fine lending
library of over 20,000 volumes, of which, under
special arrangement with the manager, the members
would be allowed the use . The formal business

A

February 22, 1906 .

The Model Engineer and Electrician .

having been speedily disposed of, the remainder of
the evening was very enjoyably and profitably spent
in watching the demonstrations of various processes
incident to proper and workmanlike model engine
building Mr. Glen was able, with the help of the
various tools recently purchased out of the funds,
to give a large number of the members very valuable
hints on setting out work on the surface plates
previous to machining. Mr. Greenly interested
prospective designers of locomotives and steam
engines generally in explaining, with the aid of work
ing diagrams and charts the intricacies of valve
setting. Mr. Hildersley attracted considerable
attention in his exposition of the methods of polish
ing and finishing brass work, and Mr. Blankenberg
was surrounded by a large crowd who watched his
demonstrations inhard soldering with keen interest.
Among the exhibits was a small vertical slide to
carry a milling spi dle made by Mr. Blankenberg,
which showed very neat and accurate file work ,
and Mr. Wightman, a visitor, exhibited a finely
made compound undertype engine to Mr. Greenly's
design, which attracted a large amount of attention.
A very instructive evening was concluded at
ten p.m.
FUTURE MEETINGS . — To be held in the Lower
Hall of the Cripplegate Institute, Golden Lane,
Barbican , E.C. Friday, March 9th , Mr. Harrison's
paper on “Model Engine Testing." Tuesday, April
3rd ; Tuesday, May ist ; and Wednesday, May 23rd,
Model Making Competition ." - HERBERT G. RID .
DLE, Hon. Sec ., 37, Minard Road , Hither Green , S.E.

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 on
of the
the sender's
must be in
scribed
Queries
should name
thepaper
back . only,
( 2)and
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, and also a “ Queries and Replies
Coupon " cut out from the advertisement pages of the current
issue. (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)
Au Queries should be addressed to The Editor, THE MODE
ENGINEER, 26-29, Poppin's Court, Fleet Street, London , E.C.)
The following are selected from the Queries which have been replied
to recently :
15,389) Resistance of Morse Sounder, F. A. N. (Wor
cester ) writes : Will you oblige by informing me what gauge silk
covered copper wire should be used (as that giving best results)
for winding the coils of a Morse sounder telegraph instrument
I am making (on pattern of “ Pony " sounder ) a complete set of
Morse sounder apparatus in duplicate - i.l., two M.S.C. sounders,
two M.S.C. keys, two galvanometers for purpose of forming A and
B stations for direct working for distance of one or two miles.
As the sounders are to work directly in the line, each coil should
be about 200 ohms, the complete resistance being 400 obms. As
wedo not know the volume of the bobbins you areusing, we cannot
tell you what gauge wire to use, but if you have a wire table it is
an easy matter to calculate this .
(15,321) Morse Ink Writer. L. H. (Streatham ) writes : I
should esteem it a favour if you could inform me whether in a
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Morse ink writer the clockwork starts automatically or does it
have to be started by the receiver before a message can be written ?
If it starts automatically, could you explain to me how this is
accomplished ?
The arrangement varies . Some ink -writers have to be turned
onby hand, others start automatically. The clock train is con
trolled by a small two-winged governor, and this is clutched or
released to stop or start, which can obviously be done by the
armature when it is attracted in response to signals from the
distant station .
( 15,454) Electric Lamps for Cycle. H. C. (Acock's Green)
writes :I shallbe much obliged if you will answer me the following
queries :-(1) How much current wouldtwo 4 -volt high efficiency
lamps take when run from a 4 -volt accumulator (approximately) ?
(2 ) Would these two if put into a cycle lamp give as good a light
as an oillamp which has a h -in. wick and burns colza ? (3) I
have a 2} h.-p. Minerva motor cycle having a non -tremblercoil
This is fed from a 20 amp. 4 - volt
ordinary make-and-break. obje
and
accumula
ction against using this accu .
tor. (a) Is there any
mulator to light the lamps as above ? (b) Would theaccumulator
be able to supply current at the same time for the two lamps as
well as ignition (C) I estimate that I can get 200 miles out of
this accumulator with fair riding... By, about how much would
decreased if I had the lights burning the whole of
this distance be
the time ? ( d ) Would thelamps last a fair time or wouldthey
become an expensive item in replacements ?
( 1) Depends upon their candle-power. Would take about
3 watts per candle-power. (2) You do not mention candle-power,
so cannot say . (3) ( a) No ; except that it will help to run it down
more quickly. (b) Yes, but see above. (c) Reckon 3 watts per
candle-power and estimate. ( d ) Compared to oil lamps these are
what one would call fairly expensive.
( 15,478] Reduction of Voltage . J. H. ( Salford ) writes :
I have an arc lamp which is required to burn on 110 volts and on
220 volts. I wantto make a resistance forit that will pass 30 amps .
and cutdown to 10 amps. on the sto voits, and pass 15 amps, and
cut down to 5 amps. on the 220 volts. I want to make it so that
I can use it on both voltages. Would it do if the resistance was
made on two frames and used inseries for the 220volts and coupled
in parallel for the 110 volts ? Would you be so kind as to tell me
the size ofthe wire and how much is required ? Is there a book
on resistances ? If so , where can same be obtained ?
To cut down to 5 amps. on 220 -volt circuit, 34 ohms would be
allowing 45 volts as the required potential for arc. Thus,
needed
if No. 14— “ Eureka”
wire were used having 2-4 ohms per lb. resist.
ance, 14 lbs. would be needed . For 110 -volt supply , and current
of 10 amps., 6'5 ohms is required. Thus using same wire - viz.,
No. 14 Bureka," about 3 lbs.would give required resistance.
We donot know of any book dealing withcalculation of resistances
exclusively : See March 5th, 1903, issue query columns" Reduction
of Voltage. "
(15,474) Electric Cycle Lamp. W. A. S. (Church Stretton )
writes : I wish to make an accumulator for a cycle lamp. (1) Would
the 4 -volt accumulator described in your No. 1 handbook be suit
ableand powerful enough, as I want it to be as good as the average
oil lamp ? (2) If not, would it be best to increase the size of the
grids ? Or (3) make it a 6 - volt with the grids the size given in
the bandbook ?
( 1) This would not givethe light of a goodoil lamp (2) If you
increased the size of the grids you could then take a heavier current
from it ; therefore obtain a greater candle -power. ( 3) Making it
6 volts instead of 4 volts would have the same effect. If you
reckon 31 watts per candle-power and take the capacity of cell
at the rate of 15 amp.-hours per sq . ft. of positive platé surface
you will arrive at thepossible light obtainable. This cell could be
used successfully, of course, for this purpose, but the light would
not be equal to a good modern oil burner.
(15,471) 4-in. Spark Coil. B. C. T. (Ealing, W.) writes :
I shall be verygladif you will advise mere 4 -in .spark coil that I
am making, following the instructions given in Handbook No. II .
Having wound it lbs. No. 14 D.C.C. S.W.G. in three layers over
soft iron wire core, 1 in . diameter, I found it would not go into
ebonite tube, vt ins. diameter, so re-wound on core i in . diam
eter. Also could only get on about 4+ lbs. No. 36 s.c.c., instead
of 4 lbs.,, as directed . On trial with condenser, sixty sheets
tinfoil (7 ins. by 41 ins.), making and breaking by hand, I
could get a 4 -in . spark easily, but on connecting up hammer
“ make-and-break " with No. 16 platinum , could only get 1-in .
sparkand
, also found thatsmall sparks passed between ham :
primary is shorted to core. Increasing number of condenser sheets
made no difference to spark length , and when hammer
eighty
to
was disconnected and " make-and -break " made by hand , I could
only get about it- in. spark instead of 4 -in, as before. (1) Is it
possible to get three layers of No. 14 d.c.c. over t-in . core into
ebonite tube it ins, internal diameter ? (2) If not, shall I use
smaller wire or smaller core, as I intend to rewind primary ? (3) Is
condenser large enough ? (4) Are platinum points stout enough ?
was a 4 -volt 40 amp.-hour accu
(5) Battery power ineverycase
mulator without any external resistance . Is this enough ? Any
other information regarding the above coil will be very welcome.
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( 1) Yes, by winding carefully and allowing one turn to sink a
shade into the hollows of the layer underneath . Take great care,
however, with the insulation . (2) See above. (3) Yes ; find best
proportions - within limits --by trial. (4 ) Yes , but the larger
they are to a certain extent the better. ( 5) Voltage should be a
good deal higher to get best results. Try 8 or 10 volts. Remedy
the leakage of primary first of all, and then note carefully the
conditions which prevailed at the time you got the 4-in . spark,
ly. If you restore things to precisely similar
works, according
and
precisely similar results. The low
you will obtain
condition
voltage you are trying to work with may account greatly for poor
results. The higher voltage is necessary to overcome the effect
of induction of the primary.
(15,449] Transformation of Energy by Step- up Trans
formers. B. K. (Whickham ) writes : In The MODEL ENGINEER
of August 20th , 1903, is an experimentof Professor Thompson's
illustrating the extraordinary transformation of energy by means
of step- up transformers . Is it owing to the iron core that sparks
of 5 it.are got from this coil? Nothing is mentioned of brush
discharge as obtained from Mr. Howgrave-Graham's large Tesla
coil. As I am about to make a high frequency coil, I will be very
much obliged if you will give me this information , for a spark of
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Query. 15449.

INDUCTION COil. EXPERYMENTS .
5 ft. from this Thompson coil seems such a lot compared with Mr.
Graham's,who only gets 9 -in . discharges. What advantage with
iron core ? About what length and diameter of core ? What
size of wire, roughly, for primary and secondary ? Is there brush
discharge as well ? I am looking forward to these experiments,
and hope they will soon be continued in The MODEL ENGINEER.
Mr. Grieve's article certainly conveys an impression that a coil
consisting of a few primary turns wound on an iron rod with a
300 -turn secondary - all oil immersed — will give a 5 -ft. spark
Leyden jar.
when excited by the oscillatory discharge of a single
Your very natural wonder at the poor comparison between these
results and those obtained from Mr. Howgrave -Graham's large
Tesla coil will be set at rest by the following facts with regard to
the coil constructed by Professor Elihu Thompson and mentioned
by Mr. Grieve in the article in question. The secondary coil was
about 13 ins. diameter, and was placed inside the primary ; it con
sisted of 500 turns of No. 26 cotton -covered wire wound in one
layer with silk between the turns. The primary, which was about
15 ins. diameter, had fifteen turns of a conductor, consisting of
five rather heavy wires laid side by side. The whole coil was
immersed in a barrel of oil, and the secondary was brought out
through troughs of oil to a pair of discharging rods, one of which
length.
was arranged to slide up and down so as to vary the spark
There was no iron core of any kind used in this coil, and for reasons
which have been given in Mr. Graham's articles, any attempt to
introduce one would only lead to a waste of power which would
more than neutralise the improvement in the magnetic path .
Sixteen large Leyden jars, of the size known as gallon ," were
connected in parallel to discharge through this coil, and the gap
across which the primary spark passed was subjected to a con.
tinuous air blast to prevent it from arcing. The discharge ob
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tained from this coil was 5 ft. in length , and brushes, etc., were
obtained as from any other Tesla coil. As stated in one of Mr.
Graham's articles, his coil is designed on the same lines as one of
Prof. Northrupp's coils, which was itself based upon the above
is no
described instrument of Prof. Elihu Thompson's. There
essential difference between Mr. Graham's and Prof. Thompson's
coils, for they work on precisely the same principles. The length
of the secondary, discharge simply depends upon the dimensions
of the coil and of the condensers used with it ; and to get the 5-ſt.
discharge, you must not only have a battery of jars as large as Prof.
Thompson's, but you must design and get made a transformer
capable of supplying a sufficiently heavy discharge to raise the jars
to the necessary potential. Needless to say, no ordinary small
induction coil is sufficient, and if an induction coil is used at all,
it should be a very powerful one, and will probably require supply
from alternating mains.
(15,468] Wasteful Conversion of Power H. R. H. (Leeds)
writes : Having gained much valuable information from your in
teresting paperTHE MODEL ENGINEER, I venture to ask one or two
questions. I have a machine worked by an electric motor ; the
motor is wound for alternating current at 200 volts, and is about
transform ?
If so , what sort of transformer or transformers
i bransfoThe
shall I requite ? What would be the probable cost ?
Yes ; you could obtain a rotary converter from any of our adver
tisers, such as Avery, or Whitney, or Thompson of Greenwich.
Send
particulars
of probably
supply current,
what or
youcheaper
requiretotobuy
cona
vert to
. It would
be just and
as cheap
suitable motor for the 110 volts continuous supply than to buy
a transformer for the sake of using the motor you have at present.
Any of these firms would quote you on application.
( 15,488] Cells for Small Fan Motor. H. S. (Bradford )
writes : I am desirous, during the summer months, of running a
small fan to ventilate a workroom . I intend the fan to be placed
on the window -ledge to increase the flow of air from the open
window , so that a powerful fan will not be necessary or desirable ;
and it will only have to run for an hour at most. Will you please
inform me if it will be practicable to run this by Leclanché cells ?
The cells would, of course, be standing idle twenty - three hours
out of the twenty - four ; and, secondly, how many cells should I
use, and shouldthey be connected in series or parallel? From
inspection of a few cheap fans, I find that one ordinarily sold in
the shops for 4s. 9d . would suitmypurpose very well, but I do not
know how much current it will take. I would like to add a few
words of appreciation for THE MODEL ENGINEER , which I have
taken for thepast five years. I have fitted up a complete system
of electric bells in the house, comprising three bells, five pushes,
one indicator, one alarm , and a switch to work two bells in parallel
by its aid, all by the aid of your handbook- " Electric Bells."
I had no previous knowledge of electricity .
Leclanché cells are not suitable. Inquire what voltage and
current fan motor is intended to take, from the makers or dealers,
and then obtain a few bichromate cells to suit. Leclanche's will
not give enough current for such work , even though power re
quired is slight. Thanks for your appreciative remarks.
( 15,489) H -armature Dynamo. W. S. ( Esher) writes : I have
been a reader of the M.E. for some time now , and I wish to ask the
following questions : - I have a 10 - volt 2 -amp. dynamo of the
" Empire type, as advertised on page vii in M.E. Could you
tell me if it is possible to make it charge accumulators without
altering the H - armature ? If not, how can I make it give more
amperage.
Not unless you have a very wide insulation gap in commutator,
and this gives rise to much destructive sparking. You can only
get agreater amperage by re-winding armature with a larger gauge
wire. See handbook — " Small Dynamos and Motors ," 7d . post
free.
(15,504) Model “ Atlantic " Locomotive. E. G. E.
(Purley) writes: Would you kindly answer the following queries
re f-in. scale model “ Atlantic " type locomotive of my own de
sign, and of which the following are the chief dimensions :-Boiler
barrel, 34 ins. diameter and rot ins. long, containing fifteen copper
flues, 11t ins. long and i in , diameter ; heating surface, 251 sq. ins . ;
working pressure, 60 lbs. per sq. in . ; firebox (Wootten type ), with
nine water tubes, 3t ins. long by in. diameter ; driving wheels ,
47 ins. diameter ; superheater ( Hairpin " type), situated in the
smokebox ; ports (steam ), 3-32nds in. by in . ; ( exhaust), 3-16ths in .
by | in . ; steam pipe, | in . bore; exhaust pipe, 3-16ths in . bore .
The engine will be of a very large and heavy type. ( 1 ) Would
cylinders it -in . bore and it -in, stroke be too large ? ( This size
is about right for the H.S. as recommended in " The Model Loco
motive." ) (2) The tractive force is about 22 lbs. Is this too
great
I would liketheengine
tobenot
as lead
powerful
aspossible.
The? proportions
you adopted will
to absolute
success .
You will find that whilst the heating surface may, on paper , seem
to be large and to warrant cylinders as you propose, thereare other
factors which affect the design which you do not appear to have
considered . In the first place, you have made a mistake in your
calculations. According to the rule on page 52 two cylinders Itins.
by it ins. would require (cubic capacity
120 = ) 300 sq . ins.
of heating surface. By crowding the firebox with water tubes,
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and using small flue tubes, you have obtained a nominal heating
surface of 250 sq. ins., which, according to the table on
page 43, would appear to warrant a pair of cylinders twice the
capacity of those advised for a f -in, scale locomotive — viz., t by
it-in. stroke. Now , although you have provided 250 sq. ins., the
firebox capacity has not increased in proportion , and whatever
method of firing is adopted the value of the heating surface will
not be double that of an ordinary f- in . scale locomotive with
120 sq . ins. of heating surface. If you want a powerful model, do
not use the Wootten firebox but the ordinary pattern, making the
grate about 6 ins. long, and instead of it -in. by it-in . cylinders,
use not greater than 13-16ths in , in the bore, the stroke being
it ins. 1: the Wootten type of firebox is essential to the
external design , then it may be formed in the lagging, as indicated
in the articles in Vol. XI, on “ Modelling ' Atlantic ' Type Loco
motives. "
( 15.3761 Toy Gas Engines . T. C. (Bethnal Green )
writes : I have made a small gas engine, and have had some trouble
in getting it to work. When I start it I get the explosion every
revolution , but it does not send the piston out. The ignition is a
light burning over a hole half-way along the cylinder. The ex
plosion seems strong enough to send it out. Do you think any
piston rings are necessary ?
Rings are not absolutely necessary with suchlike engines. It is
simply a matter of careful adjustment of the small gas jet to get
engine to run . Try regulating the quantity of gasadmitted to
cylinder also until you get the best results. A small gas bag is
advisable to steady the ignition flame. We have published
other query replies on this subject in a recent issue, which may
assist you over your difficulty.
( 15,386] Small Lighting Plant. H. S. ( Thame) writes :
As I am thinking of having a small dynamo for charging cycle and
motor accumulators — fouror six at a time- or to use it for charging
accumulators for lighting one or two 12- ft. rooms, kindly advise
me best type of dynamo, and what I should require, and cheapest
power. I have a't b . p . steam engine-- would this be powerful
enough ?
You would need, say, two 8 c.-p. lamps in each room , or their
equivalent. Allowing for slight increase on this estimate, a dynamo
of 250 watts would be required, giving, say, 30 volts 8 or 9 amps,
For directions re charging accumulators, etc., see recent query
replies. Power required would be b.bp.; I h..p. would not
be enough . We should say a small gas engine of reliable make,
guaranteed to give its rated power would be most convenient for you.
(15.350) Gas Engine Supplement Design. W. R. (Dum .
fries)writes : I have only this year become a subscriber to your
magazine, and would like very much to make the Otto gas engine
as per coloured plate, but would like some information concerning
same. Where may castings and forgings be secured ? Can they
be bought machined ? Is any catalogue given of castings and
forgings, and, if so, are both rough and machined prices given ?
What would maximum cost of engine likely be, and how long would
it take to make approximately , say working three nights aweek ?
Henry Butler , of Whiston Street Works, Derby, isgoing to put the
castings, etc., on the market, and no doubt they will be obtainable
very shortly as soon as complete drawings have appeared in our
journal. Probably the above-mentioned firm will be willing to under
take the machining of such parts as cannot be done readily on a
small lathe. The cost of production has not been worked out by
us accurately , but we should say a few pounds - say five - would
cover the expenses. The time it would take to complete engine
depends so much upon the tools, etc., employed , and the methods
and ability of those concerned , that we cannot give an estimate
of this .
for Twenty 16 c.p. Lamps.
115,030 ) Dynam
F. W. E. (Crewe) writes : I have a 45 b.h.-p. steam high -speed
engine, and I should be very pleased if you would inform me
(1) what size dynamo I shall require to light twenty, 16 c.-p. lamps
and one 30 c.-p. Nernst lamp ? ( 2 ) What speed ' I shall require
(speed of engine 800 r.p.m.)? ( 3) Whose make of dynamo would
you recommend ? (4) Would a shunt dynamo be best ?
( 1 ) A one - unit machine would just do it ; i.e., 1,000 watts out
put. A slightly larger one would, however, be better, say 1,200
or 1,500 watts. ( 2) Speed about 1,900 revolutions. (3) Any of
our advertisers would supply you . ( 4) Yes.
(15,144) Small Gas Engine and 100 - watt Kapp
Dynamo. F. R. (Glamorganshire) writes : Would you kindly
answer the following queries ? I am making a t-in. sparking
coil as described in your handbook, and I find it takes four layers,
instead of two, to make the diameter over primary if ins. Would
tour layers on primary interfere with the length of spark ? If so ,
in what way ? ' I have agas engine, 2 -in. bore, 3t-in. stroke, Otto
cycle principle, and has a flywheel 9 ins. diameter, 7 lbs. weight.
The inlet valves are arranged as sketch. (2) Which of the inlets
A and B are for gas and air respectively ? (3) What horse - power
can I expect ? (4) Would ignition by an electric spark in place of
hot tube increase the power ? (5) Would a 3-light meter supply
engine. (6) What bore should exhaust pipe re ? I also have a
Kapp dynamo, 25 volts 4 amps ., at 3.500 r.p.m. ( 7) Would gas
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engine drive it at full load ? (8) If I run dynamo at a slower speed ,
the voltage drops do the amps. drop also ? (9) What is the
lowest voltage I can get from dynamo, taking 4 amps. from it, and
what is the required speed ? ( 10) What current and voltage is
necessary to drive the dynamo as a motor ? (Sketch not
reproduced .)
( 1) We should not advise four layers. Try it with two first of all.
(2) Gas should always enter above the gas valve ; but in this case
B would appear to be the gas inlet. (3) About įh.-p. But this
can only be found accurately by trial. ( 4) Not necessarily ., (5) Yes.
(6) Fully in . ( 7) Possibly, but not probably. (8) Yes, with
conditions of working remaining the same. (9) Amps. depend
upon resistance of circuit, such as lamps, etc. Current is always
proportional to resistance and pressure (volts) ; hence, if one or
the other is varied, it is bound to vary also . About 2,800 revolu
tions. , (10 ) About 30 volts 41 amps. Perhaps it would take
more if pressed and heavily loaded .
(15,0991 Engine and Dynamo for Lighting . H. N.
(Kent) writes : Ishould feel extremely obliged if you would kindly
reply to the following queries.- ( 1) Does running a dynamo at
varying speeds have any injurious effect on accumulators when
charging them ? (2) Would it be possible to use a wind -mill for
driving a dynamo to charge accumulators and obtain good result
( 3) What size dynamo should I require for four 8 c.-p. lamps ?
(4) What size accumulators ? ( 5) What horse-power would the
dynamo take to drive it ?
( 1) Not provided the voltage of dynamo is above that of cells ,
but not too much above. Reckon about 4 to 6 amps. charging
current per square foot of positive plate surface. ( 2) Yes , with an
automatic cut-out. (3) One of 120 watts at least. (4 ) Depends
upon time you require them to last at full out put, and upon price
you wish to pay . * (5) About 1. Certainly not less than fh.-p.
(15,109) Resistances for Arc Lamp. M. H. ( Falkirk)
writes : Please reply to the following query. What gauge and
length of iron wire is required to make up resistance suitable for
hand -feed arc lamp for cinematograph taking 15 to 20 amps., and
working off 250-volt circuit ; also gauge and length of iron wire
for same lamp working off 460 -volt circuit ?
Nine ohms in first case to give a drop of 180 volts ; 22 ohms in
second case . To carry 20 amps. you will need a very thick iron
wire, and much of it ; we, therefore, advise you to use either Ger
man silver or platinoid wire. No. 14 gauge G.S. wire would do ;
weight required 7 lbs. This is if resistance is required to keep
fairly cool. By using No. 16 gauge 3 lbs. would be enough . These
figures are for the first case.
( 15,116] Miscellany ' F.N. D. (London, S.B.) writes : ( 1 ) Could
you tell me where white anti-friction metal can be had, what the
price is, and how it should be applied for bearings ? ( 2) As I
intend making a dynamo, I should be obliged if you would answer
the following questions:- Are the dimensions in the enclosed
drawings of the magnetsand yokes of a Manchester type dynamo
in right proportions? Should thewires be of the gauge mentioned
in the drawing ? What should the output be, and what power
would be required to drive it ? Could you give me a diagram of
winding of a Fulmen cut-out for accumulator charging ? How
much wire of what gauges would be required for a 50 voltmeter
and 15 ammeter ? Could one instrument be made to act as volt
meter and ammeter ? (Sketch not reproduced .)
( 1) Cotton & Johnson, 14, Gerrard Street, Sobo, W.C., or
Christopher, Engineering Stores, Clerkenwell Road, E.C., would
supply you. It is melted and run into bearings. ( 2) Core of
F.M. not quite large enough in diameter. Use No. 20 on arma
ture and 21 S.W.G , on fields. Output approximately 250 watts.
See " Small Dynamos and Motors," 7d . post free. See article
in last issue on “ Automatic Cut-out." See “ Electrical Measuring
Instruments, " 7d. post free. Yes ; with two coils---for quantity
and pressure .
( 15,158] 100 -watt Kapp Dynamo. “ Dynamo " (Brigh
ton) writes : Could you kindly tell me in your columns what gauge
and
quantity
wire to
wind on(not
a field-magnet
dynamo,
The armature
as per
rough ofsketch
attached
reproduced) of
? Kapp
is of the cog-drum type, with eight coils, and the resistance of each
coil is 3 ohm (total of all coils in series 2-4 ohms) . The makers say
the output of machine is 25 volts 4 amps. at 2,000 revolutions.
I enclose two very smallpieces of wire from the armature , from
which you, no doubt, will be able to tell the gauge. The longer
piece, with insulation on it, is what was supplied for the field
magnet ; seven layers on each limb, and the total resistance was
5 ohms, which seems to me out of all proportion.
Your machine should give about 100 watts. The armature wind
ing is (as near as we can say from the mutilated samples you
enclose) No. 22 S.W.G. About 8 ozs. is required . For field
field -magnets use of lbs. of No. 22 ( same as large sample) on each
core. Judging from the resistance you give, you have only one
third the required amount of wire for fields. Obtain other 2 lbs.,
and wind fields full. Connect in shunt to the brushes : speed should
be about 2,700 revolutions. The armature resistance is calculated
wrongly . It is not equal to the sum of coil resistances. As the
current has two paths open , it (the resistance) is, therefore, quarter
only. See “ Small Dynamos and Motors," 7d. post free, or
" A.B.C. of Dynamo Design ," is, ed. post free.
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Answers to Correspondents.
The

Editor's Page .

WING to unforeseen circumstances, it has
O not been found possible to include in this
column the further particulars of the recent
“ Election Competition .” However , we feel safe in
saying that the following issue to this will contain
the promised statistics ; and we therefore ask the
many who are awaiting the additional details to
maintain their interest in this competition over
another week .

A propos of what we have already said about the
demands from time to time made on our Query
Department, we publish a letter - or rather a post
card — just received from a reader in Rochdale .
He writes : - “ Please forward me the drawings and
instructions (as simple as possible ) to make a 21 h.-p.
steam engine ( compound).” Now, we are at all
times anxious to satisfy the reasonable requests of
our subscribers, but if every reader of THE MODEL
ENGINEER expected the same information as our
Lancashire friend evidently does, we should have
some difficulty in accommodating the necessary
staff. We reply to many queries which each in
volve the expenditure of a considerable time, and ,
as a rule , do not mind such work where the result
is likely to be of interest and instruction to other
readers ; but such a request as the above should
not only have been accompanied by more details
our correspondent does not even indicate his pre
ference in the matter of type — but have been
addressed to the Expert Service Department , full
information as to which is to be found in every
issue of our Journal.

J. S. (Crosby).—Yes. See handbook “ Small Elec
tric Motors ," 7d. post free.
F. D. (Paddington ).—Will you kindly send us your
address.
N. H. S. ( Devon ).— There are no inside cylinder
single-wheel express engines on the L.N.W.R.
For a sketch of the G.W.R. engines , we would
refer you to the issue of February 15th, 1901,
piice 2d . , 3d. post free from this office.
Show. ” — The S.M.E. Conversazione partly fills
your suggestion. To carry out your idea fully ,
is we fear, hardly practicable.
F. S. (Harrow ).— Many thanks for your letter,
which we will think over. At first sight the
suggestion seems hardly workable from a pub
lishing point of view .
Notices .

The Editor invites correspondence and original contributions on
all amateur mechanical and electrical subjects. Matter intended
for publication should beclearlywritten on one side of the paper
only,and should invariably bear the sender's name and address.
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 139. pet
annum ,payable in advance. Remittances should be made byPosta
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 Il new apparatus and pricelists, & 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.
Allsubscriptions 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 : Sponand
Chamberlain, 123. Liberty Street, New York, U.S.A., to whom
all subscriptions from these countries should be addressed.
Contents ,

We are now publishing a new book, which
should prove of use to a very wide circle of our
readers, in the shape of a French-English dictionary
of engineering terms. This “ Engineer's Pocket
Dictionary ” has been compiled by M. Lvoff, a
gentleman of considerable experience as a practical
engineer , as well as in the especial subject dealt with
by this book . The dictionary is quite up - to - date, and
of a convenient size and shape for the pocket. In
spite of its small size, it will be found to contain
translations of all the important expressions used
by French engineers . This degree of comprehensive
ness has been attained by omitting such words as
Electricque,” “ Magnetique," " Force," the English
rendering of which is evident to all. Also , expres.
sions used in astronomy , botany , etc. , have been
left out , chief attention being paid to mechanical
engineering , electiical work , motor car , and cycle
building . The price of the book , bound in cloth ,
is is . 6d. net , is . 7d . post free from our publishing
department .
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Electric Tramcar .

By C. A. HARDY.

AND
HAMMERSMITH

HOUNSLOW

LONDON UNITED ELECTRIC

TRAMWAYS

MR. C. A. HARDY's MODEL ELECTRIC TRAMCAR.

" HE above photograph illustrates a model of
THEa Hammersmith -to -Hounslow electric tram
car , which I have built in my spare
time, it having taken eleven months to build .
The dimensions of the car are :-Length, 27 ins. ;
height , 12 ins. ; width , 7 ins. There are two bogies,
the sides of which I cut from stout sheet iron. The
brass bearings of wheels are the heads of brass
pump bolts, cut off and filed up, and the springs
over bearings are made from springs of a bell chuck
cut off to lengths, and hardened.
The motor is one of Thompson's B. No. 2 , and

works at 6 or 8 volts, and will carry 46 lbs. , and
works splendidly. The car is upholstered inside,
and is lit up with two 4 -volt lamps, and a 4
volt bull's- eyelamp from a pocket flashlight is fixed
in each end of car outside . For the trolley -arm ,
which has a heavy brass base , I used a piece of
cane, split it into halves, made a narrow groove
down the centre of each half, then laid a copper
wire in groove, and glued both halves together
then fixed sleeve of brass trolley wheel on one end,
and connected copper wire, and on the other end
of cane arm I fixed the swivel top of trolley arm
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standard , and connected copper wire ; then over the
cane part I bound black thread to make it appear
as much as possible the same as the arms on the
real cars. For the lights inside of car I screwed two
patent reflector lamps into the ceiling. In wiring
for lamps and motor I made two separate circuits,
one to finish at one bogie bearing for lamps, and the
other circuit for motor to finish at bearing of bogie
No. 2 , and then both return by the rails. My reason
for making two circuits was so that I could light
car without running it , or run it without lighting
it , or both , having a switch under bottom with
resistances to regulate and light lamps. Electric
current passes down wire through centre of cane

HAMMERSMITH - HOUNSLOW

LONDON UNITED ELECTRIC TRAMWAYS

UNDERSIDE VIEW OF TRAMCAR.
arm. The rails around top of car and up the side of
steps are made of t -in. brass wire. The notice
boards round top of car and seats on top and steps
are made of stout tin . The rails the car runs on
are 7 -in. square iron, screwed on to wooden
sleepers, and every 3 ft. the sleepers are 2 ins.

B
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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 , 4 desired, accord
ing to merit. Al matter intended for this column should be
marked “ WORKSHOP on the envelope.)
Chemical Solder for Small Metal Articles.
Cut “ pure ” tinfoil in the shape wanted ; moisten
on both sides with sal -ammoniac. Have both sides
to be soldered clean . Attach wet tinfoil to the
surface to be soldered . Press and bind parts together
strongly with wire . Heat till tinfoil is melted .
A Coil Winder.
By W. H. COLE .
Having to wind a shocking coil
recently, and not relishing the idea of
winding it by hand, I designed the coil
winder, as in Figs. I and 2 , of which
I give a brief description . A is a base
of hard wood , to which are fastened
two uprights, B B' , which act as bear
ings for the spindle C , B' is fastened
by two wood screws to base, but B
has an angle-plate of brass ( M ) screwed
to its lower part, this plate being
secured to base by a bolt and nut
This is to allow it
or a thumbscrew .
to be easily removed in order to fix
bobbins . The spindle C is of wood ,
and tapers as shown in Fig. I , so that various
size coils can be wound on the same shaft .
When the bobbin has been put on it is kept in
position by four wedges , D ; this keeps it from
slipping . G is a pawl engaging in ratchet wheel F,
which is keyed on shaft , the handle is pinned on .

Б1
G

с

R

H

A

FIG. I.
MR . W. H. Cole's COIL WINDER.
longer to allow wooden pillars, with fancy wire arms,
to stand on them to carry the overhead wire for
current.
MESSRS. T. J. MARSHALL & Co. , Stoke Newing
ton , N. , whose working model paper- making ma
chine created much interest at the recent Conversa
zione of the Society of Model Engineers, have now
sent us a unique specimen of water-marking in the
form of a sheet calendar for 1906 .

Fig . 2 .

There are two pieces R of wood which support brass
rod H when winding ; the wire is put under H, and
the operator holds the remainder , so that the pressure
on H keeps the wire taut .

A Useful Pair of Tongs.
By F. M.
On a piece of strong board mount four bosses of
hard wood or metal-A , B, C, D, as Fig. 1 —the two
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large bosses to be in . in diameter and the two small
ones 4 in . in diameter . Around these bosses wind
some 1 - in . round steel or piano wire, as shown in
Fig . 1 . Reverse the wire, and wind the other half.

the white precipitate first formed ; the black pre
cipitated antimony is then collected, washed , and
dried.

FIG. 1. - METHOD OF MAKING TONGS .

To Cut a Glass Cylinder.
By S. H. W.
At the position and direction required file a
slight niche ; apply a red-hot , pointed poker to
this niche ; if a crack does not quickly appear, daub
with a moistened finger, and alternately apply
poker until it does . If now the poker is kept
applied to the glass immediately in front of the
crack , the latter may be led in the direction desired .
It is necessary to keep the poker at a good red heat .
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A Centre Square .
By J. ARMSTRONG .
This tool is for quickly finding the centres of
ends of shafting for turning purposes, also for
finding the centre of any disc or round object of
any kind . As will be seen by the sketches , it is
not so unlike a square . The base, which is marked
B , was made from a piece of flat steel 3-16ths -in .
thick , and shaped as shown . Two holes must
be drilled (at an equal distance from the centre of
the piece of steel) to tap | in . Two small pins made
of steel must be screwed into the holes ( which
are marked on the sketch A A ) , and left standing
out about } in. The blade must be let into the base ,
and secured with two small countersunk rivets ,
The blade must be set square off the pin before it is

FIG. 2. - USEFUL TONGS .

Fig. 2 shows finished tongs. By squeezing at E
and F the jaws E open , and spring back as the pres
sure is released . I have found two large -sized tongs
and two small ones a very useful set for soldering,
lacquering, etc.
Tinning Metals .
By “ Ex -APPRENTICE ."
The following will show how any metal , with the
exception of lead, can be permanently and cheaply
tinned. Dissolve one part (by weight) of tin chloride
in 400 parts of water, acidulated with hydrochloric
acid. A rod of zinc is placed in this, and precipi
tated tin is soon seen to float on the water. This is
then collected and dried . This is next pulverised
in a mortar with water , and again collected, dried,
and ground to a fine grey powder. This powder is
then mixed with a hot solution of saturated sal
ammoniac to form a paste, and the metal to be
tinned is painted with it, after which it is held over
a spirit lampor a Bunsen burner for about a
minute. It is only necessary now to wash the article
and polish it with chalk to give it a very neat appear
ance .
To obtain a much harder and whiter deposit of
metal, the tin - powder should be mixed with about
10 per cent. of reduced antimony and 5 per cent.
of powdered sal-ammoniac. This is formed into a
paste with a little water , and is then applied as
before .
Reduced antimony is obtaine as a
powder
by dipping a rod of zinc into a solution containing
equal parts of chloride of antimony and water , to
which enough hydrochloric acid is added to dissolve

Topped ś
Ad
B

O

A CENTRE SQUARE .
secured . The tool could be made in two sizes to
suit different sizes of shafting and discs. The dotted
circle shown in the sketch, which can represent the
end of a piece of round iron, shows how the tool is
used . Let the two pins come against the side of
the shaft , and scribe a line along the blade , then
move it to any other part of the iron, still keeping
the pins against the side, and scribe another line.
Where the lines cut is the centre. The square edge
of the blade must be exactly in the centre of the pins.

Winding Field - Magnets,
By H. R. BECKETT.
I have noticed in amateur motor and dynamo
work the irregularity and unevenness of the windings,
which, being conspicuous on these machines, some
what mars the finish . There is no reason why this
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it is as well to dry the wound field -magnets in a
warm place near the fire or over an oven. A word
of caution may be given here. The ordinary kitchen
oven is not necessarily a good drying place, for unless
properly ventilated it simply amounts to stewing
thearticle in its own vapour. The oven should not
be too hot, and the door always left partly open .
After applying the varnish in the usual way, the
work must again be thoroughly dried. It will be
found to save some time and bother if the bobbins
of wire are well dried before winding on the field
magnets. Cotton being of a somewhat hygroscopic
nature, the wire should be used as dry as possible.
Attention to these details will make all the difference
when the work comes to be tested for insulation ,
and the cotton -covered wire once on dry and well
coated with the shellac varnish , will afterwards be
sufficiently protected from the influence of atmo
spheric moisture.

Notes on Model Steam Engines ,

By HENRY GREENLY,
I.--POWER REQUIREMENTS.
(Continued from page 54. )
T the close of the last article two items in the
AT desighohadbeen settledilentyheteumberof
revolutions, ( 2 ) the size of the drum , both of
which, as we mentioned, were entirely practical
points. They, however, fix the size and stroke of
the piston, as we will now show .
The horse -power developed in the cylinder of a
steam engine is estimated by the following formula :
PXL X A X N
i.h.-p.
33,000
where P equals the average pressure in the cylinder ;
the length of stroke in feet ;
L
the area of the piston in sq. ins. ;
A
N
the number of strokes per minute.
The raison d'etre of this formula may be explained
in this way : The pressure is the force which acts
upon the piston , and , in the case of the winding
engine now under consideration, does the work in
lifting the weight. The magnitude of the force is
obtained by knowing the average pressure of the
steam pressing on the piston and the number of
sq. inches of surface the piston presents to the
steam . The length of the stroke is the distance
over which force acts. Where the engine is double
acting, two working strokes are obtained every
revolution ; and it therefore follows that the num
ber of strokes equals revolutions multiplied by 2 .
The total distance travelled by the iston in one
minute , then, equals revolutions x 2 x length of
stroke in feet ; and we have only to multiply it
by the force acting over the distance traversed
per minute (which, by the way, is sometimes called
the piston speed ) to obtain the foot-lbs. per minute
developed in the cylinder, which may be stated as :
Force in lbs. x distance in feet per minute ;
or, in the case of a steam engine
Pressure x area x revolutions x 2 x stroke in ft.
When we proceeded , on page 54 of the last article ,
to find the horse-power expended in lifting the
weight we divided the result of a similar sum ( the
foot- lbs. per minute) by the constant number
33,000 ; it is therefore necessary to do the same
with the product of the factors P , L, A, and N.

1

should be so, though there is a notion that you
cannot wind evenly without special apparatus, and
this may be so with some exceptional jobs, but not
for ordinary model work. I have lately finished
winding two field -magnets with 24-gauge s.c.c.
wire. Each magnet has it turns, and there are 31
layers, altogether 3,441 turns, giving a total for
both of 6,882 turns. Though I have had some
difficulties to contend with , I have succeeded in
getting the top layers as level and even as a well
wound reel of cotton. This was accomplished as
follows :—The iron core of a fairly clean casting
was first gone over with an old file, then covered with
about three turns of well -dried sarsenet ribbon . The
patterns for the field -magnets being made squarely,
the two vulcanite fibre end plates which form the
reel were tried and found to lie flat and parallel to
each other. The field -magnet carcase, being centred,
is placed in the lathe, but it was found better to
pull round the field -magnet by hand, the starting,
stopping, and reversing not being sufficiently under
control in a treadle lathe, so that as far as the lathe
is used it is not required for this work, the work
merely requiring to be held tightly between two
piece of
pivots, upon which it can be turned .
white paper half the width of the space to be wound
is now temporarily placed round the core, the use of
this being to givea true starting line in the middle.
So as tohave both the starting and finishing ends
at the top, two bobbins of wirewere used ; the ends
of these being joined, a start can be made. The
unpapered side is first wound, then upon removing
the paper the other half is wound off the other bobbin ,
and so on, until the full quantity ofwire is wound on.
It is necessary to keep the coils well pressed together
laterally. A useful tool for this part of the job can
be made out of an old tooth -brush ; the brush end
being sawn off the narrow part of the handle is
ground on both sides to a blunt point. Also on
completion of each layer the surface should be gone
all over by tapping with a smooth - faced hammer.
In spite of every care, spaces will appear in the
winding, for it will be found that the two portionsof
the winding will rarely meet exactly in the middle,
neither willthey run up to the sides without leaving
an unfilled space. One thing is certain , and that is,
if the winding is to be kept level, these cracks or
spaces must be attended to before another layer
is added on. Softened beeswax pressed in with a
small spatula, used warm by placing in the flame of
a spirit lamp, will be found tobe the best method of
dealing with this trouble. Pure yellow beeswax
that sold by chemists - must be used, not paraffin
wax , which has a much lower melting point than
beeswax , and , in addition , is neither so plastic
or adhesive as beeswax for this purpose. If these
places are wide enough, they can first be filled up
by packing in some odd pieces of the insulated wire,
being used before applying the wax ; though this is
not absolutely necessary, it makes a better job.
With a little practice, and not too much labour,
a good even surface can thus be maintained through
out the job. The waxing will not probably be ne
cessary in the last finishing layer, for if each layer is
treated as described there will be no spaces worth
noticing. It is not the spaces in one layer that
cause the unsightly winding, but a series of them
superimposed soon gets the winding into a hopeless
state of confusion .
There now only remains to give the winding about
four coats of shellac varnish . Before doing this
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As 1-33rd h.-p. expressed in decimals is practically
16 -

W

FIG . 3 .

•03 h.-p. , it is evident that I must be i - roth or · I ,
because if
L X :3
03
then
1 X 3
.03
Now, 1-10th of a foot equals 1.2 ins. ; and this
being an odd dimension for the stroke as
cylinders go, we will adopt the more usual figure of
11 , or 1.25 ins. As a result of these calculations ,
the engine theoretically required to do the work
should have a cylinder of the double -acting pat
tern, 4 -in. bore and it -in. stroke, working with an
average pressure in the cylinder of 35 lbs., the
revolutions per minute being 330.
See page 54 of issue of January 18th.

We remarked at the commencement that nothing
was reckoned for overcoming the friction of the
engine and winding gear. Wehave simply balanced
things by making the engine of the same power as
that absorbed in lifting the load ; the weightof25 lbs.
hanging on the { -in . drum is held in equilibrium
by the force on the piston acting on the winding
drum through the crank, which has a throw of
fin ., as shown in the accompanying diagram,
Fig. 3 , and by the following statement* :
Weight x distance lifted during one revolution
of drum = pressure on piston x area x
length of stroke x 2 .

MOUol
46,0M
PPV

Before we go any further in the work of design
ing the engine we must settle another unknown
quantity ,” which, similarly to the diameter of the
drum and the number of revolutions per minute,
affects other items ; but this, however, may be
varied according to the fancy of the designer.
Experience would show that 35 lbs. average pres
sure in the cylinder is a reasonable one for a small
working model engine. In arriving at this pressure
it is always to be remembered that we intend this
small engine to take steam nearly all its stroke, and
also that the 35 lbs. per sq. in. is the average pres
sure which forces the piston forward . The boiler
pressure would, in any case, have to be a little
higher, probably in the neighbourhood of 50 lbs.
per sq. in ., to allow for losses in transmission , the
fall of pressure due to expansion in the cylinder, etc.
The equation now stands as follows :
Horse-power absorbed _Horse-power developed
by machine
by the engine ;
or
P, L, A , N
1-33rd h.-p. *
33,000
35 x L X A X 330 X 2
33,000
L X A X •7
Now, as most practical readers will debar the
usual method of solving equations, we may work
out the calculation by a method of trial and error.
The only terms that are still unknown are the
length of stroke ( L ) and the area of the piston ( A ) .
The area of a given diameter of piston may be
obtained by multiplying the diameter by itself and
multiplying the result by a constant number of
-7854. Taking a t-in. bore cylinder, the area of the
piston is, therefore, t x
.7854, which results
in :44 sq . ins. Supposing we substitute this for the
A in the right- hand side of the equation , we get
L X 44 X 7
1-33rd h.-p.
L X 3
1-33rd h.-p. =
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FIG . 4.
As in the case of two equal weights slung over
a pulley ( see Fig. 4 ) , no movement of weight A
upwards will take place until something has been
added to weight B to overcome the equilibrium
and the friction of the pulley. To overcome the
former, an infinitesimal amount is theoretically
required ; but in practice an appreciable weight
would have to be added to produce motion.
Any reader can make this experiment, and he will
find that the weight just required to raise weight A
will depend on the freedom of the pulley to revolve ;
if the spindle of the pulley is rusty , it may take
In
2 OZS. ; if not, probably 1 oz. will suffice.
this connection a homely simile may be drawn
from the ordinary weighing scales. It is the
lightest, most delicately balanced , weighing machine
A coarse pair of
which is the most accurate.
scales will require a preponderance of weight in one
pan of ten times — aye, a hundred times —the
amount of that required in a diamond scales, to
show a difference of level.
With these new factors we have to alter the
original equation , and add to the " power absorbed
side a certain amount which only experience and
practical testing enables one to determine.
In model work the power absorbed in friction ,
from observations the writer from time to time
has made, may vary with good workmanship from
20 to 33 per cent. In some instances it may
rise to 50 per cent. or 75 per cent. ; therefore,
reckoning on 20 per cent., the engine in question
having very little gear about it, the equation may
be put down as
Power absorbed in lifting the weight + that
absorbed by the friction of the machine
power to be developed by the engine.

* There is a slight increment to the engine side,
due to the stroke being lengthened from 1.2 to
1:25 ; but this may be neglected.
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It will be seen that the power of the engine must
equal the external work done, plus that used up
in friction ; we must add 20 per cent. , or one
fifth , to one of the items of the engine power calcu
lation. The most convenient in the case in point
is the stroke ; & -in. bore cylinders generally have a
stroke longer than it , and we find that if we add
} of it to it, we get ( 5 * % ) +
= 4 +
i,
or it ins. , which is a common dimension for a hori
zontal engine having a cylinder diameter of fin .
If more convenient, the bore may be made larger, or
the boiler pressure increased. The speed of the
engine, however, cannot be increased with the given
size drum, otherwise the foot-lbs. per minute
absorbed in raising the weight would necessarily
have to be augmented, which would be impossible
if no more than the average steam pressure we
have fixed upon is maintained in the cylinder ,
Since the last article appeared a correspondent
has been accusing the writer of using arithmetic
like a politician . In the second column of page
2 Х 2 = 2 ” appears ; this
53 the statement
should obviously read 2 X 2 = 4. "
( To be continued .)

The Latest in Engineering.
A New White Metal.- This has been on the
market for some time under the name of Victor
Metal ; it is used for sand -casting, and is excellent
for marine work, as it withstands the action of sea
water as well as any of the zinc alloys. It has a
whiter colour than German silver. The following
analysis was made of a sand - casting of this metal :
Copper 49.94 per cent., zinc 34:27 per cent., nickel
15.40 per cent. , aluminium • ni per cent. , iron • 28 per
cent. The iron is present as an impurity. It
will be seen that the alloy contains a large amount of
zinc ; this renders the mixture cheap. As so much
zinc is present, the alloy is hard, although quite
strong. Great care must be used in making the
mixture not to exceed the percentage of aluminium
which is given , or brittleness will result . Two
ounces of aluminium to 100 lbs. of metal are all
that are necessary. If one desires to duplicate the
mixture, the following may be taken :-Copper
50 lbs., zinc 35 lbs. , nickel 15 lbs., aluminium 2 ozs.
The nickel and copper are melted together under
borax , and then the aluminium added . The zinc is
next added . The metal is poured into ingots, and
gives better results after having melted once. This
mixture is too hard for rolling into sheet. — The
Brass World .

A Smart Piece of Work.– At 10.30 a.m. on
Tuesday, January 23rd, the coastal torpedo-boat
destroyer Cricket was launched from the No. 2
berth of Messrs. J. Samuel White & Co.'s shipbuild
ing yard at East Cowes, and hauled up on the
patent slipway at their works on the same tide.
Steps were immediately taken to clear away all
ground and launching ways and to lay the keel for
coastal torpedo-boat destroyer Spider ( the fifth
boat of her class building at these works) on the
same berth previously occupied by the Cricket.
By 10.30 a.m. on Tuesday, January 30th, the keel
blocks of the Spider had been laid , tested, and
sighted in by the Admiralty overseer, keel plates
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laid and riveted up, all the frames erected in posi
tion , and much other work done, the time occupied
between the launching of the Cricket and the com
pletion of the above work being exactly 54 working
days, and this, among shipbuilding experts, is
considered a smart piece of work.
A Record Steel Ingot Cast. — The largest steel
ingot that has ever been made has just been cast at
the Manchester Works, Openshaw , of Sir W. G.
The ingot,
Armstrong, Whitworth & Co., Ltd.
weighing 120 tons, was cast on the well-known
Whitworth system of fluid pressure — that is, the
120 tons of molten steel were poured out from the
melting furnaces into a huge ingot mould box, this
box itself weighing 180 tons. On the mould box
being filled with molten steel, the whole is pushed
under a monster hydraulic press, having a hydraulic
ram of 6 ft. diameter, with a hydraulic working
pressure of three tons per sq . in. This press is,
therefore, capable of exerting a total actual pres
sure of 12,000 tons. Whilst in a molten condition
the ingot was subjected to the enormous pressure of
12,000 tons, the action of this process being to make
the ingot homogeneous and sound throughout, and
free from cracks and fissures. The ingot just cast
is for the manufacture of the low -pressure turbine
motors for the 70,000 h.-p. Cunard turbine liners.
Relative Cost of Power . - In a paper com
paring
Steam and Suction - Gas for Power Pur
poses,' read before the Grimsby Institution of
Engineers and Shipbuilders, Mr. É. H. E. Bulwer ,
M.I.Mech.E., gave the following figures as repre
senting the cost of steam , suction-gas, and oil plants
of 110 horse-power, working nearly continuously ,
with an average load factor of 90 per cent. :
Total Cost per
Week of 150
Weight of
Fuel .
Hours.
Oil Engine, Diesel ; crude
0
200S.
7,50 lbs.
oil,60s. per ton ...
Compound steam engine ;
saturated steam ; slack ,
1405.
37,500 ,
8s. 4d. per ton
Suction-gasplant ; anthra
cite, 255. per ton ..... I 2,000
1345.
Compound steam engine
(high superheat) ;slack ,
TOOS . 6d .
27,000 ,
8s . 4d. per ton .
Suction -gas plant ; gas
67s.
coke , ios. per ton .... 15,000 »

Thompson's Governor.- Weillustrate herewith
a design of governor of the type which controls the
throttle valve, the invention of William B. Thomp
son, of the Caledon Shipbuilding and Engineering
Company, Dundee . The object of the arrangement
is to lessen the shock which obtains when the piston
of the small assistant cylinder comes to the end of
its stroke, the springs used for that purpose at
present being inadequate. The assistant cylinder
C is provided with a cut-off arrangement of the
jockey type -- that is to say, when the governor acts
on the valve D of the assistant cylinder and opens
it , the piston E responds, actuating a lever É on
the throttle valve spindle G , which through inter
vening mechanism automatically closes the valve D
as the piston E reaches the end of its stroke. The
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operation of automatically closing the valve is per
formed by coupling the governor rod H to a jockey
lever J , two points or centres K and L of which
may each become the fulcrum , according as it is
actuated by the governor rod Hor the rod M
which couples the jockey lever J to the throttle
valve lever F , the valve spindle N being also
coupled to the jockey lever. The mechanism oper
ates as follows : Assuming the governor rod H to
move in the direction of the arrow B, it causes the
jockey lever J to turn about the fulcrum which at
that moment is at L, where the rod which couples

300-ton Testing Machine . — Messrs. W. & T.
Avery, Ltd. , of the Soho Foundry, Birmingham ,
have now under construction for the Engineering
Section of the Birmingham University a huge
machine for testing whole members of construc
tional work , such as complete girders, columns,
roof principals, and every part in the construction
of bridges, roofs, and machinery ; in fact, the
machine will test any and every part that can
possibly be used in engineering work . The machine
is designed to test specimens for tension , compres
sion , and transversely. The maximum capacity is

FIG . 1 .
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MR. WM. B. THOMPSON'S NEW STEAM GOVERNOR .

the jockey lever to the throttle valve lever is
pivoted, and in so moving it causes the assistant
cylinder valve D to open, thus allowing steam to
pass into the assistant cylinder. The piston E then
moves forward , and so actuates the throttle valve
lever F, and it, in turn , causes the jockey lever J to
move about the other fulcrum K , which movement
brings back the valve D, and so closes it to the
passage of steam - that is to say, when the piston
is nearing the end of its stroke the steam is cut off
gradually, and consequently there is no shock , as
the steam may be allowed to act on the opposite side
of the piston . — Mechanical Engineer.

300 tons, the total length 70 ft. , and the weight of
the metal in the machine is about 85 tons. It is
driven by hydraulic power , and the adjustment for
testing from the largest specimen ( 30 ft. long )
down to the smallest is made by an electric motor ,
working at 750 revolutions per minute. The
machine is one of the largest that has ever been
made, and is specially comprehensive in order to
give a wide range of tests, and is so arranged that
official can govern from one position the
hydraulic power applying the strain , the electric
power by means of which the various adjustments
are made, also the recording steelyard.
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Design for a Small Otto

Cycle

Gas Engine .

runs into the circle A, and for a considerable portion
of its length is a true arc ; that for the space of time
this arc takes to travel over the face of the roller
the governor is obviously at rest—or, at least,

By WALTER C. RUNCIMAN .
( Continued from page 151. )
ROM the diagrams Figs. 15 , 16, and 17 , given
FRin the last article, we can obtain, as nearly
as possible, the correct outline of the cam
which will give the best results under working con
ditions. In Fig . 21 are shown the four principal
zones upon which the construction of the shape of
the cam is based ; these are indicated by the circles
B , A, P, and C. C is the back of the cam , and is
never in action . The distance between Pand C is
1-16th in. , and is equal to the amount of clearance
between the roller on exhaust lever and the back
of cam . To ensure getting this clearance , it is only
necessary to insert a small stop in the pinned

B

A

K

L
B

P
FIG . 22. -SHOWING SHAPE OF HALF COMPRESSION
LUMP ON CAM .
G.

K

M

H

what motion it has is due to its own inertia , com
pensated by the regulating spring ; there is abso
lutely no motion imparted to the lever from this
portion of the cam . This period of inaction is just
what we require. Though brief, the governor has
a certain amount of time to take up a definite
position before that portion of the cam outside the
circumference of circle A comes into action . The
pecker is ready to engage or miss the pecker block ,

N

Fig . 21 , -DEVELOPED DIAGRAM OF CAM FO
EXHAUSTING AND GOVERNING .

Ex.opens

Arr Opens
washer on the roller spin
dle of lever in such a posi
tion that it bears against the
side shaft bracket casting .
Ex.Closes
From the pin in this washer
a fairly stiff spiral spring
should be attached to a small
screweye fitted in the metal of this bearing, and the
tension adjusted to such an extent that the lever
will always follow the movement of cam during the
closing portion of the stroke when the engine is
running full speed . The first curve to consider
is that which controls the governing action of the
pecker. From C to A gives us a rise of 3-16ths in . ,
and within these limits the speed curve must be
confined , for when the point H on the cam is in
contact with the roller R the position of pecker
will have been determined .
A matter which is worth no little consideration
is to decide how far from the point H ( at which the
exhaust valve begins to open ) the speed curve may
be situated . It will be seen that this curve, Q ,

K
Marr
closes

Compression release
L

R

FIG . 23.-- SHOWING OPENING AND CLOSING OF
VALVES DURING Two REVOLUTIONS OF CRANK .
as the case may be, according to the angle through
which it has moved , due to the degree of suddenness
with which the curve, Q , has imparted motion to the
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lever. Although it cannot be predetermined from
this kind of diagram
whether the arc above
referred to is of just the right length to give us
the cessation of motion which is so desirable, it
may be taken that this curve, as drawn , will
prove quite satisfactory to work upon .
It will be noticed that in Fig . 2i the outline is

maximum aperture for exhausting through when
piston speed is a maximum , which could only be
attained if we cut away to point H , by using a much
more acute curve at N.
The shape from here onwards is of lesser im
portance. The valve should be kept ell open as
long as possible ; if this is done, it follows that the
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Fig . 24.-- DIAGRAM SHOWING HOW THE RELATIVE POSITIONS OF EXHAUST AND HALF -COMPRESSION
LUMPS ON CAM ARE DETERMINED .
taken outside the point H , which is, strictly , the
point at which the exhaust valve should open.
From actual observations and tests, however, it
has been found that it is often an advantage to
open the exhaust easily, and just a shade earlier
in the stroke than the diagram shows. By drawing
the curve outside H it enables us to use one with a
more subtle sweep, and yet obtain almost the

closing must necessarily be rapid ; this, again , is
desirable .
We may now consider what has to be done to
relieve the compression when starting the engine.
To obtain the release of the compression it is
necessary to provide for the exhaust valve being
opened for a portion of the compression stroke , as
from J to L ( Fig. 23 , which is a diagram showing
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the opening and closing of valves during the two
revolutions which go to complete the cycle of
operations described in our issue for January 18th
last ) . But, as has been previously explained , the
angle J K L ( Fig . 23 ) is double that through which
the cam need turn to give an equivalent period
of action , as the latter rotates at one-half the
speed of the crankshaft ; therefore we halve the
angle , and draw in J K L (Fig. 22), equal to JKR
( Fig. 23 ). On the circumference of A we get the
two points which must be on the surface of cam ,
and which determine the period the exhaust valve is
opened to relieve the pressure due to compression.
Thus we get the shape as shown by the thick lines
in Fig . 22 .
We have yet other matter in this connection to
bear in mind - viz., that we are making two cams
in one casting, and therefore the relative positions
of the operative portions must be correct. To
get the true end elevation of our finished cam (with
the half-compression and exhaust lump) it is of
no use to simply superimpose the figure JCL
( Fig. 22 ) on MGCQHN (Fig. 21 ) , because that
would cause the exhaust valve to open extremely
early ; in fact , during the firing stroke. The ex
haust stroke occurs on the second revolution of
cycle, or , in other words, the exhaust is the fourth ,
and the compression is the second, stroke of the
cycle ; hence the actual position of the points J and
L ( Fig. 22 ) will be as shown in Fig . 24 , the half
compression lump being almost diametrically
opposite the exhaust lump. Perhaps we can make
this somewhat confusing matter a little inore
Instead of
clear by reference to diagram , Fig . 24 .
using practically two circles, one on top of the other,
to represent the path of crank during two revolu
tions , as in Fig. 23 , we make one circle do duty for
both, and compensate for this by working with

Fig . 25.-- PISTON Pin .
precisely half the angles through which the valves
are opened, according to the crank diagram . We
can obtain these halved angles by working round
and bisecting those given on Fig. 23 . From
Fig . 24 the exact relative positions of the two
lumps will be seen , and that each comes into play
at alternate revolutions of the crankshaft is
obvious.
In the last article details of the air and gas valve
box were given , and these require but little ex
planation . The air is admitted through the series
of holes, the quantity being regulated by the brass
plate , in which holes of similar size are drilled to
coincide with those beneath . This plate is capable
of a slight rotary motion , being turned to slide
round the boss of valve box . A knob is fixed at one
edge, and a stud diametrically opposite is fitted
with a milled nut, which locks the plate in any
desired position after adjustment has been made.
The gas admission is shown on the coloured plate,
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an ordinary gas cock of suitable size being used .
The gas travels round the anſular space in the
valve box , and flows through the six holes which
lead from this space to the combustion chamber
when the air valve is raised off its seat . At all
other times the gas supply is cut off.
The valve box is held down on its seat by means
of the two nuts - one at either end- and when
seated there should be about 1-16th in . clearance
between the lower face of flange and cylinder. A
piece of asbestos packing should be used here of
just sufficient thickness to make a good joint
when valve box is bedded well on its seat. It is a
good plan when tightening up a casting of this
description, first to shape away the metal at the
outside of stud hole , so that the nuts bear mainly
on the inside edge. This reduces the risk of frac
ture of the flange to a minimum .
A reader has very kindly pointed out an error
in the size of piston pin referred to in February ist
issue, for which the writer is alone responsible . To
allow for wear , the pin should be turned down to
the size shown in Fig. 25 , otherwise it would be
impossible to replace the pin in the piston after the
back -end connecting-rod brasses had been taken up
and adjusted.
In the next article we will show how to mark
off the cam preparatory to keying up , and deal
with other forms of ignition devices.
( To be continued .)

For the Bookshelf .
(Any book reviewed under this heading may be obtained from The
MODEL ENGINEER Book Department, 26-29, Poppin's Court,
Fleet Sheet, London, E.C., by remitting the published price and
the cost of postage.]
LOCOMOTIVE
THE
ENGINEER's
РосКЕТ Book AND DIARY ,
1906. London : The Locomo
Price is .
tive Publishing Co.
net ; post free, is. 2d .
This is an excellent pocket book
for those who are connected with
or are interested in locomotive en
gineering. In addition to the diary,
the book contains outline drawings
of existing types of British rail
way locomotives together with
loading gauge diagrams, notes on
the tractive power of locomotives, mileage and
rolling stock data , names of railway locomotive
and
superintendents,
many
useful
other
tables.

WHITTAKER'S ELECTRICAL ENGINEER's P'OCKET
Book . Edited by Kenelm Edgcumbe , M.I.E.E. ,
A.M.Inst.C.E.
London : Whittaker & Co.
Price 3s . 6d . ; postage 3d .
The first edition of this useful pocket book has
been thoroughly revised , and , in the second
edition , the use of higher mathematics has been
avoided as far as possible, and it is believed that the
entire volume can be read and understood without
a knowledge of more than ordinary algebra .
Dynamo design is fully treated and re-written . The
included , and the sections on
new patent rules
Electric Lighting ” and “ Electro -Chemistry
are much extended . The work contains about 160
illustrations.
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Notes on Locomotive Practice .
By Chas. S. LAKE.

" CONSOLIDATION " TYPE LOCOMOTIVE , JAPANESE
IMPERIAL RAILWAYS.
As showing the standard reached in Japan with
the construction of locomotives, the accompany
ing illustration is interesting.
It shows one of the

0:00
)

writer briefly referred to the new 4–6–0
type locomotives recently introduced on the Great
Southern and Western Railway of Ireland, in
advertently describing them as express locomotives,
whereas in point of fact they are express goods
engines. Mr. Robert Coey, Locomotive Superinten
dent of the G.S. & W.R. , has kindly supplied a
photograph and particulars of the new type ; and
from the former it will be seen that a very pleasing
exterior has been imparted to the engines, whilst
the dimensions show them to be possessed of con
siderable power.
This is the first instance of a 4–6–0 type of
tender locomotive being tried on an Irish railway ;
and another point of novelty is that although the
cylinders are inside the frames, they drive the
middle, and not the first, pair of coupled wheels ,
as has always been the case with engines of this
description having inside cylinders on British
Railways.
The new locomotives will be employed for haul
ing fast goods and perishable traffic on the main
line. They have the following dimensions :
Engine.
Cylinders, 194 ins. diameter by 26-in . stroke.
Wheels : Diameter on tread ( bogie), 3 ft. ; driving
(six-wheels-coupled ) , 5 ft. if ins.
Wheelbase : Leading bogie, 5 ft. 3 ins. ; bogie
centre to leading coupled , 7 ft. 9 ins. ; leading
coupled to driving coupled , 6 ft. 9 ins. ; driving
coupled to trailing coupled , 7 ft. 9 ins.
Height from rail to chimney -top, 13 ft . 5. ins. ;
from rail to centre line of boiler , 8 ft. 9 ins.
Boiler : Working pressure , 160 lbs. per sq . in .;
internal diameter of front barrel ring , 4 ft . 1o ) ins.;
external maximum width of firebox casing. 5 ft . i in .;
length between tube plates, 14 ft. it ins.
Firebox ( copper) : Internal length and width at
firegrate level , 6 ft. 44 ins. by 3 ft. 10 ins.
Tubes ( steel) : Number, 227 ; outside diameter,
I ins.
Heating surface : Firebox, 133 sq . ft. ; tubes,
1466-75 sq. ft. - total, 1599.75 sq . ft.
Grate area, 24.8 sq. ft.
Weight of engine, 56 tons 19 cwt .
Tender .
Wheels ( six ) : Diameter on tread , 3 ft. 9 ins.
Whec !base, 6 ft. 2 ins. and 6 ft. 2 ins.— total,
12 ft. 4 ins.
Capacity of water tank , 3,340 gallons.
Capacity of coal space , 4 tons.
Weight of tender in working order , 35 tons.
Weight of engine in working order , 56 tons 19 cwts .
Weight of engine and tender in working order ,
91 tons 19 cwts.
Total length over engine and tender buffers,
56 ft. 34 cwts.

OF
.RAILWAY
IRELAND
LOCOMOTIVE
GTYPE
W
&
.–6–0
1..S.
Fig
–4

The New 4–6–0 Type LOCOMOTIVES , G.S. & W.R.
N the notes appearing on page 131 of THE MODEL
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eight-wheels -coupled , 2–8–0 type , engines built
at Kobé Works from the designs of Mr. R. F. Tre
vithick, M. Inst.C.E. , consulting engineer to the
Imperial Government Railways of Japan. The
engine was exhibited at the National Industrial
Exhibition at Osaka , and since then it has given the
most satisfactory results in working trains over
long and heavy gradients, averaging i in 40.
The front wheels ahead of the cylinders are
arranged as a Bissel truck. These wheels have a
diameter on tread of 2 ft. 54 ins. ; whilst that of the
coupled wheels is 3 ft. 7 ins. The steam chests
are located above the cylinders, and steam is dis
tributed to the latter by means of ordinary fiat
slide - valves worked by valve gearing of the “ Joy
type, with correcting motion . The coupled wheels
are distributed over a wheelbase of 13 ſt. 11 ins.,
and the second pair from the leading end are
utilised as drivers.
The boiler is flush - topped, and has a firebox of
the ordinary type, upon which two safety valves ,
of the Ramsbottom pattern , are mounted . A
large -sized steam dome is located on the second
ring of the barrel, which is built up in three tele
scopic courses.
In addition to the tender, side tanks are provided .
These have a water capacity of 582.4 gallons over
and above the 1,851 gallons carried in the tender
The cylinders have a diameter of 18 ins., and a
piston stroke of 22 ins. The total heating surface
of the boiler is 1186.4 sq . ft . , the grate area
18.5 sq. ft., and the working steam pressure 150 lbs.
per sq . in . The engine weight of 48 tons 3 cwtj . is
distributed as follows :
T. C. Q.
6 TL 2
On Bissel truck
TO
ist coupled axle .
10 9 3
.
2nd
IO 7 2
3rd
10 8
4th
The tender in working order weighs 22 tons
12 cwt. 3 qrs., so that the total of engine and tender
is 70 tons 12 cwt . 3 qrs. The gauge is 3 ft . 6 ins.
Tests of these engines have proved them able to
haul loads of 181 tons behind the tender a distance
of 3 miles 27 chains on an average gradient of u in
40 at a speed of 10:23 m.p.h., consuming coal at
the rate of 77.1 Ibs. per 100 - ton miles. Their
tractive coefficient is 165.77 . The cost per engine
amounted to £ 2,705 per engine, or some 25 per cent.
less than if imported .
COLE SYSTEM COMPOUND LOCOMOTIVE, PENNSYL
VANIA R.R.
The authorities of the Pennsylvania Railroad are
evidently determined to ascertain definitely the
relative merits of the various four-cylinder com
pound systems prominently employed for loco
motives in the latest practice. They are now run
ning engines built on three distinct systems, and by
separate firms, all being four -cylinder compounds
of the “ Atlantic " type, but otherwise embodying
important differences.
One of the engines is a de Glehn çompound,
built in France, whilst the other two are American
productions having been built by the Baldwin
Company of Philadelphia and the American Loco
motive Company respectively. The Baldwin loco
motive has its four cylinders arranged in line
below the smokebox - two inside and two outside
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the frames, driving separate axles, which are, how
ever, coupled together. The other engine has its
cylinders arranged on the Cole system , viz ., with the
low - pressure pair occupying the usual position
outside the frames between the bogie wheels and
driving the second pair of coupled wheels, whilst
the inside high - pressure cylinders drive the crank
axle of the foremost pair. The steam distributing
valves are of the piston type, arranged tandem wise
on one stem for each pair of cylinders, so that only
two sets of valve gearing are necessary for actuating
the four valves. The motion is of the Stephenson
type , with rocking levers .
The engine , as will be seen from the illustration ,
has what one may term , perhaps, a “ rakish
look , as though cut out for speed. All the usual
American features of construction are present, and
the outward appearance is rather pleasing than
otherwise. The general proportions may be gathered
from the following list of dimensions :
Cylinders : H.-P. ( two ) , inside, 16 ins. by 26 ins. ;
L.-P. ( two ), outside, 27 ins. by 26 ins.
Coupled wheels (cast steel ) : Diameter, 6 ft . 8 ins.
Coupled wheelbase, 7 ft. 5 ins.
Bogie wheels, 3 ft .
Bogie wheelbase, 6 ft . 4 ins .
Carrying wheels : Diameter, 4 ft. 2 ins.
Total wheelbase ( engine ). 31 ft. ii ins.
Boiler : Outside diameter front ring at smoke
box , 5 ft. 7 ins. ; length over tube plates, 16 ft . 4 ins.
Firebox ( Belpaire, wide type ) : Length , 9 ft . 3 ins. ;
width , 6 ft.
Heating surface : Tubes, 2680 : 17 sq . ft .; firebox,
181.4 sq . ft.-- total, 2861 : 57 sq . ft .
Grate area , 55 ft .
Working steam pressure, 205 lbs . per sq. in .
The weight of the engine in working order is
899 tons, of which 52 tons 5 cwts. rest upon the
coupled axles, being equally distributed over them .
The tractive force is 23.300 lbs.

The Fifth “ Gauge" Competition .

Tº further
in allslid
its
branches, encourage
we offer tomodel-making
send an improved
ing caliper gauge, with screw adjustment, 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, book , or other article
to the value of 6s . 6d . will be sent in place of the
caliper 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
caliper 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 address of the sender on the back .
The photographs and 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. The competition will
close on March 31st .
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Engineering Drawing for
Beginners .
By H. MUNCASTER.
'HE immense advantage of having a knowledge
by practical men from time immemorial, and
a perfect system has existed for the delineating by
the aid of mechanical appliances objects of the most
complicated form - a system which has, in Europe,
during a period of over twenty centuries, proved of
incalculable value in architecture, in civil and
military engineering, and in the fine arts .
The
Greeks, for example , having enriched the world by
a store of geometrical knowledge and investigation ,

Fig . 1. - COMPASSES.
were able , by the aid of simple and primitive con.
triyances , to evolve the three Orders of architec
ture-the Doric, Ionic , and Corinthian - which
have been for ages the ideal of all that is symmetri
cal and graceful in architectural expression of form .
Of these , the Doric has probably never been equalled
in beauty and simplicity by any other geometrical
form ever conceived .
It is difficult to over- estimate, in these days of
keen competition , the advantages that a know
ledge of drawing, especially as applied to mechanical
subjects , gives to the practical engineer, enabling
him to set out in tangible form his ideas, to test the
correctness of the design and the relative fitness of
the various parts , to shape according to his desires ,
or to record his experiences , to instruct others , and ,
to obtain assistance, when required , in carrying out
his wishes.
The appliances available make engineering draw
ing almost entirely a mechanical process, so little
depending on the skill of the draughtsman that it
is within the power of most artisans who possess
the necessary knowledge to correctly set out the
essential parts of a machine or structure , although
the taste and skill to make a neat drawing may be
lacking . It is , therefore , quite an inexplicable
fact that we find those who essay to make various
contrivances of a more or less complicated nature ,
without first having set out and proved by simple
geometrical means the suitability of the forın and
dimensions of the constituent parts , and made any
adjustment in the arrangement that may be shown
to be desirable. We cannot too strongly urge the
wisdom of first making a drawing to scale of any
intended work , not only as a matter of discipline,
but also as a matter of economy in time and effort.
For those who may not have at hand the means
of acquiring a reliable knowledge of the subject,
these papers have been written , and are specially
applicable to those interested in mechanical sub .
jects, the examples being principally taken from
steam engines , including locomotive and marine
types, lathes, and machine tools, gearing , and
details of various work illustrating general en
gineering practice .
To the end that objects may be correctly repre
sented , the principles of plain and solid geometry :
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are essential, and should be thoroughly understood .
We shall therefore introduce in these papers ele
mentary geometrical problems as they may appear
necessary .
We will also occasionally introduce
problems in applied mechanics to make our examples
more thoroughly understood.
The instruments and appliances recommended
are of a simple and comparatively inexpensive
character, but as these should last a lifetime , with
fair usage, it is worth while to see that they are
good and substantial, a similar set to that men .
tioned below having served the writer during quite
a long career as draughtsman , and are still
thoroughly serviceable .
For those who have to do their shopping by post,
a catalogue of instruments, papers , and colours
will be found useful. The writer can thoroughly
recommend Messrs. Reeves ard
Sons , 53 , Moorgate Street , E.C. ,
who will send a complete cata
logue to any reader of The
MODEL ENGINEER who may ask
The instruments men
for it .
tioned below , selected from this
catalogue , should , with a fair amount of care , last
many years, and be capable of very good work .
Excellent instruments and materials may also be
obtained from Mr. A. G. Thornton, of Manchester,
and Mr. W. H. Harling, of Finsbury Pavement ,
E.C.
The most important item is a pair of compasses,
5 ins . or 6 ins. long. The type shown in Fig. i is
the most useful. There should be a knee joint in
each leg ; this joint admits of the points being kept

FIG . 3 .
INTERMEDIATE
COMPASSES .

Fig . 2 .
SPRING Bow .
fairly upright when the legs are spread , as when
drawing a circle of comparatively large diameter.
The set should include pencil leg, ink leg , and
lengthening bar. It economy is necessary , do not
sacrifice the knee joint, but dispense with the
divider leg and lengthening bar instead, which
will save about 25 per cent. There is a bayonet
joint where the extra points are fitted , and no
screw is used here in the best class of instru
The pencil point takes a lead specially
ment.
made and sold for this purpose ; but an ordinary
drawing pencil lead will fit if the wood is cut com
pletely away. The most suitable grade will be
about 3H . In the ink leg the outer nib should be
hinged so that it can be liſted for cleaning when
desired . Note that the head is of comparatively
rge diameter-say,
Sths in . to
in .; this is
necessary to make a rigid joint.
For circles less than
in . radius, a set of
spring bows will be necessary ; these are generally
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made in sets of three , as showrf in Fig . 2 , for pencil ,
ink , and dividers , and are suitable for circles of
very small diameter. They should be kept in
order , so as to be capable of making a perfectly
good circle down to about 1-32nd in . in diameter.
Those who can afford the outlay will find an
intermediate size of compasses very handy for
general work. Fig. 3 shows a set which may be
2 -ins , to 3 ins . in length for pencil and pen only .
A good drawing pen will be required for inking
in the work ; this should have a hinged nib , and ,
by preference, a square on the lower part of the
handle . This square is convenient, as it enables
one to judge when the nib is held in the proper
direction for making a firm line .
A tee -square is a necessity. The best sort is of
D

X

E

А

BВ.

Xo

FIG . 4.
mahogany, with ebony edges , the blade tapering
towards the end . The stock should be of con
siderable length - not less than 12 ins . for a 30-in .
blade . This is a size that will be suitable for use
with “ imperial ” size paper. A much cheaper form
of the square may be had in pearwood , costing about
a third the price of the above for the same size .
A drawing board of good yellow pine, of not less
than 32 ins. by 23 ins. , will be required. If the
student is a decent hand at joinery , this can be
made : 4 ft . of 12 in . by k in . dry pine, two batons
( teak , if available ), say 3 ins. by if ins., will make a
capital board . The left hand edge and the bottom
edge should be perfectly straight, and square with
each other ; no strip along the end of the board is

A

FIG . 5 .
necessary , The tee-square works smoothly along
the end of the grain . In screwing the batons to a
Jarge board , it is necessary to allow some play for
the contraction and expansion of the wood .
Two set -squares should be provided--one with
45 degs . on two angles, and one with a 60 -deg.
angle and a 30 -deg. angle . The 8 -in . size is handy .
The most comfortable to work with are those
framed in mahogany with ebony edges.
A few scales will be required. For the present
it will be necessary cnly to provide two - the one
having divisions of 3 ins . to the foot (subdivided

into eighths of an inch , these divisions being actually
1-32nd in . apart ) and a scale of 11 ins . to the foot
(subdivided into quarters of an inch ). The scales
may read from both ends, but only one scale should
be marked along one edge. The second scale
should have one edge divided into i in . to the foot
(subdivided into į in. sections ) , the other edge into
1 in . to the foot (subdivided into f-in . sections ).
The species of scale known as " Universal," having
a variety cf divisions on each edge, may be of ser
vice occasionally , but should be avoided for general
use , on account of the liability of marking off a
wrong dimension , and the time lost in finding the
proper scale again after laying it down. A good
steel straight - edge divided into thirty -seconds of
an inch , is very handy when setting out to full size .
A dozen paper pins , a few sheets of decent cart
ridge paper, a few pencils ( HHHH , HH , and
HB ), a piece of rubber, and a stick of India ink ,
will complete our outfit.
A few experiments to test the truth of the square
and our accuracy in drawing will be instructive,
Sharpen a HHHH pencil to a chisel-shaped
point , mount a sheet of paper on the board by
means of four pins. With the aid of the tee -square
draw a line very carefully , holding the square with
the stock firmly against the edge of the board, and
holding the flat side of the pencil against the square.
Set off a portion of the line A B (Fig. 4 ) , 6 ins . long ,
and from A , with a radius equal to more than half
the length of the line , draw with the compasses
( fitted with a finely pointed pencil ) the arc of a
circle , and from B a similar arc with the same
radius. Through the points C and D , where the
arcs intersect, draw a straight line , cutting A B in

D

B
FIG , 6 .

E. The line CD is perpendicular to A B , and
bisects it in E. Now test the set -squares by hold
ing them against the tee-square , keeping the stock
firm against the board : if the drawing is right and
the edge true, the squares will exactly coincide
with the line CD .
Draw a line A B ( Fig. 5 ) of any convenient
length , using the tee-square ; take any point D as
centre, and draw an arc A C , cutting A Bin A , from
A as centre , with the same radius , describe the arc
BD ; make A C equal to BD. A line drawn
through the points C and D will be parallel to A B.
A line drawn through D with the tee-square should
coincide with C D.
From the centre C on the line A B ( Fig . 6 ) draw
a semicircle with any convenient radius ; erect the
perpendicular CD ; from the points A and D , with
the same radius draw the arcs intersecting at E ;
draw the line E C ; this line bisects the angle A CD .
Test this with the 45 -deg. set-square, with which it
should coincide.
From the centre C on the line A B ( Fig . 7 ) draw
a semicircle, with the same radius from the point
A draw the arc cutting the semicircle in E ; from B
and from E , with the same radius, draw the arcs
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intersecting at D. The points E and D divide the
semicircle into three equal parts. Draw a straight
line through the points C and E , and also through
C and D. Test the 60 -deg. set -square by either of
these lines .
Note that the arcs at D , if correctly drawn , will
cross each other and the semicircle at the same
point ; this will test the accuracy of the drawing.
From the centre C on the line A B ( Fig. 8 ) , with
any convenient radius, draw a semicircle ; from B,
E
D

(A

B

FIG . 7 .
with radius BC , draw the arc cutting the semicircle
in D , join AD ; from A , with radius equal to A B ,
draw the arc BE ; through BD draw a straight
line extending to intersect the arc in E ; join C E.
BE will be equal to A B and A D equal to C E.

treated as faults in the drawing or the apparatus
The result should be absolutely accurate in each
case .
( To be continued. )

A Joy's

Valve

Gear Model .

By G. H. MEDLEY ..
EREWITH is illustrated a model which is a
H copy of the standard motion , Joy's Valve
Gear, as designed by Mr. Aspinall . I have
built it so that at a glance all movements can be
plainly seen, and explained to the members of the
Newton Heath Loco; Mutual Improvement Class ,
for whose benefit it has been made. The crank
axle is a mild steel forging in one piece , and runs in
three bearings - one in centre and one each behind .
The driving wheels are malleable iron castings , and
from the same pattern as my model locomotive.
Large ends are fitted with brasses and strap, two
safety bolts, and cotter , connecting rods, radius
rods, stirrup links , and correcting links are filed
from pieces of scrap iron . Slipper block slides
were turned from a casting of 7 ins. diameter to get
the proper radius. All four cylinders have ports

OF

Mr. G. H. MEDLEY'S MODEL OF Joy's VALVE GEAR .

Test the 30 degs. on the set-square by resting
the longer side on the tee -square, when the edge
should coincide with the line A D.

BВ

A
FIG . 8 .

In the examples the lines should be as fine as
practicable , the points carefully selected , and any
divergence from the conditions stated noted and

cast in , two working cylinders and two sectioned
half through steam chest and quarter through
cylinders.
Piston rods and valve spindles are
extended from working cylinder to these. So
what takes place in the working cylinder is
represented in the sectioned ones.
Pistons
and valves can be put in position for testing lap
and lead , and the decreased travel of valve
when working expansively. The model has been
under steam twice ; the first time it did not work
well, owing to the valves getting fast in the buckles .
I made them a little easier, and now it will work
like a humming top, with 40 lbs . steam . The whole
of patterns, turning and fitting have been done in
my leisure time at home.
English Motor CAR SUCCESS . - On January 25th
last , at the Florida East Coast Automobile Asso
ciation's third annual series of speed trials on
Ormond -Daytona Beach, the five-mile championship
was won by Clifford Earp on a six -cylinder Napier
car in the record time of two minutes and fifty
six seconds.
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Yacht .
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Practical Letters from our
Readers .

By T. D. COOPER.
EREWITH is reproduced a photograph of
a 10 -rater model yacht, built princi
HН
pally
from the design of the late
Mr. Wilson Theobald , which was given in
the issue of August, 1900 . In this district we are
favoured with three large compensation reservoirs,
but no model yachtsmen, and the only chance
afforded me of sailing my boat in competition with
others was by the Secretary of the Manchester
M.Y.C., who said they would be pleased to gratify
my wish of sailing with them. The boat sailed
well, and was commented on very favourably by
the members present ; but having to journey fifty
miles to the nearest club is rather too far, and con
sequently the nodel
mostly in dry dock . The
boat has a set of four weighted rudders , varying
from 41 ins. to 21 ins. in width. The sheets are
fitted with swivels, and mast and sails all come
down, and fold on deck, and can readily be reset
within five minutes . Weight of boat in shiling
trim , 20 lbs. The sail area is 1,470 sq. ins.; mainsail,
1,110 sq . ins. ; foresail, 360 sq . ins. , which is

( 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 .)
Armature Reaction and Distortion of Field .
TO THE EDITOR OF The Model Engineer.
DEAR SIR , -I think that the most satisfactory
method of replying to Mr. Warren's last com
munication ( in your issue of January 18th, 1906 ),
The
is to review the whole subject once more.
following paragraph, which appeared in your issue
for August 31st, 1905 , was what I first took objec
tion to :
“ Now , C may be resolved into two com
ponents, D and E , the former being on the
straight line joining the brushes, and the
latter at right angles to D. D produces no
MOTOR.

D

E

(t

Fig. 3 (August 3151, 1905 , issue ).

MR . T. D. COOPER'S MODEL YACHT.
slightly under the rating, but I consider this an
advantage, as I keep my sail area constant , and
in a breeze I lash on an extra keel of 14 lbs. , which
lengthens the water -line, and so renders the boat
more stable ( the extra keel shows plainly in white
under the ordinary keel ). All the ribs and planking
for model were sawn by circular saw fitted to a three
treadle lathe. This was hard work , but I had the
satisfaction that an amateur derives from doing as
· much as he can without outside aid. The decking
was not done in the orthodox way. I fitted a piece
of maple i } ins. by } in. from stem to stern , rabbeted
on either edge i } ins. by } in. , the deck planks being
in . by } in. , and fixed on diagonally, thus forming
a herring-bone pattern. The mid- piece gives a
strong hold for mast tube, fittings for bowsprit , and
the main sheet.

torque on the armature , but E, it will be noticed,
is acting in exactly the opposite direction to R
in Fig. 2 , and, therefore, will produce a torque
tending to turn the motor against its brushes."
In my letter to you I called the part in
italics a mis -statement, and corrected it as
follows ( the correction appearing in your issue of
September 28th ) :
“ I should like to point out to Mr. Warren
that the component D does produce a torque,
and that E does not. ' E , it will be noticed ,
is acting in exactly the opposite direction to
R in Fig. 2 , ' says Mr. Warren . That is quite
correct ; but it must be evident from this that
E does not produce any torque.”
This was followed by another letter from Mr.
Warren, which appeared in your issue of October
19th , from which I take the following paragraph :
“ If Mr. Kean will look into the matter a
little more closely, I think he will be convinced
that the statement made is perfectly correct.
I advise him to apply the hand rule ' to each
conductor in Fig. 3 in my letter, and he will
find that the only effect caused by D is a force
tending to pull the armature asunder across.
the line joining the brushes. Mr. Kean also
states that since E in Fig . 3 is acting in an
opposite direction to R in Fig. 2 , it produces.
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no torque. This means that if the field is
reversed in a motor no torque is produced.
This is evidently incorrect, for it is well known
that reversing the field simply reverses the
direction of rotation . If Mr. Kean is inclined
to doubt this I would advise him to try the
experiment.”
To this letter I replied as follows:
“ As requested by Mr. Warren , I have
examined this question again, but I am still
of opinion that he is in error. It must be
remembered that it takes two magnetic fields
to make one mechanical force ; and so one
magnetic field cannot possibly tend to pull a
cylinder of iron asunder.
Again , if there be two magnetic fields
superimposed upon each other, and the direc
tion of one is parallel to the direction of the
other, then there is no torque produced ; but
if one field is directed at rightangles to the other,
there will be a torque acting which will tend
to twist one or other of the fields round until
their directions are parallel. I am already
well acquainted with the fact that if I want to
reverse a motor I must reverse the direction
of the current, through either the fields or the
armature, but not through both ; but this does
not affect the question , so far as I can see.
“ With regard to my question, ' Where do
you think the torque is to come from ? ' there
can be no torque available for doing external
work when the fields are unexcited ( without
overloading the armature) . The torque de
pends upon the strength of the main field ( due
to the field -magnets) and the armature current ;
so if we want a large torque, we must have
well excited fields and large armature current.”'
The first paragraph refers to the statement made
above, that the only effect of D ( Fig . 3 ) is a force
tending to pull the armature asunder across the
line joining the brushes." D is one magnetic field ,
and hence it cannot exert a mechanical force.
The magnetic field due to the armature current is
C, and this field “ induces " another field in the
left- hand pole-piece. Replacing C now by two
imaginary components, D and E, we find that the
joint effect of D and the “ induced field ” will
be to exert a mechanical force which will pro
duce a tangential drag upon the armature core at
A.
Again , since D and C are magnetic fields,
they do not stop short at the centre of the
armature, but go through to the other end of the
diameter, and curl round again to form a closed
circuit ( see diagram ), so thatwe have an " induced ”
field in the right-hand pole-piece, and there is
thus a tangential drag upon the armature core
at 2 equal in magnitude and opposite in sign to
the first one. These two form a
couple
( or
“ twist ' or
torque " ) , and turn the armature
round. It will thus be seen that D does not pro
duce tensile stress in the armature, but that it
does produce a torque upon the armature — this also
follows from the second paragraph of my last letter.
It must be noted here that D is far and away the
more powerful component of C , as the vector
diagram ( Fig. 3 ) shows.
Now , considering the component E (Fig . 3 ).
This component is already parallel to the field
induced in the pole- pieces by C , and hence it does
not produce any ( 6 torque
upon the armature ;
but in conjunction with the induced field in the left

pole- piece, E exerts a mechanical force tending to
pull the armature bodily over towards the left, and,
in conjunction with the induced field in the right
pole- piece, it exerts a mechanical force tending to
MOTOR.
(txt )

R
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Fig. 2 ( August 31 , 1905 issue ).
pull the armature bodily over to the right. Now ,
these two forces are equal and opposite, and hence
there is no resultant push or pull on the armature.
Mr. Warren seems to have got astray by com
pounding " the two fields B and A in Fig . 2 to get
their resultant, and then assuming that it was this
resultant which produced the “ torque " upon the
armature ; and, again , by considering
magnetic
force " to be a quantity similar to
mechanical
force. "
It is much better to drop the term lines
of force ," and substitute for it lines of flux."
In his last letter, which appeared in your issue
for January 18th , 1906 , Mr. Warren says :
“ The torque depends on the strength of the
field , but why Mr. Kean should so particularly
limit it to the field -magnets I cannot under
stand.”

Induced
S pole s

D

A

Leokaqe flux

N

Induced
Npole

E

Z

Leakage
flux

Field
mognets
are not
excited
but armature
carries a
current of
40 amps:

DIAGRAM OF INDUCED CURRENT AND
LEAKAGE FLUX .

I do not limit the torque producing power of a
motor to the field -magnets, but I consider they are
far and away the most important factor, as the
following examples will show :-Let Z be the
total flux across the air-gap of a two-pole
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motor, C the current in each armature conductor,
Then it
the number of armature conductors.
may be shown that
z n C x .02815 .
The torque in inch lbs.
A reasonable value for Z is 6 x 106 ( six million )
lines of flux ; C may be 30, and n might be 200 . It
is evident at once that the torque depends very
greatly on Z, and Z is produced by the field -magnets.
In conclusion, I should like to state that there are
one or two other points in Mr. Warren's communi
cations to which I object pretty strongly - notably,
his explanation of the bursting of the armature.
However, I must conclude now, otherwise I shall
fill up a whole issue of THE MODEL ENGINEER.Yours truly ,
FRANCIS J. KEAN .
Forest Gate.

TO THE EDITOR OF The Model Engineer.
DEAR SIR, I have received Mr. Kean's latest
communication, and am somewhat surprised to
find that before he so persistently rejected my
statements he had not again carefully read my first
letter. If he will kindly do so now, he will see that
I stated the total distorted armature field to be C ,
and not D. Now, taking C to be the distorted
field , as shown, difficulties arising from the presence
of the field -magnets are entirely eliminated, and the
problem becomes one of simply considering the
effect on armature conductors conveying current
when placed in a magnetic field , represented by C.
For convenience , C is then resolved as stated ; D
then cannot, by any possible means, produce a
torque ; for since by the introduction of the vector
E we have taken into account the distortion pro
duced by the presence of the field -magnets, we may,
so long as we keep these conditions unchanged,
imagine the field -magnets entirely removed.
Mr. Kean states : “ D is one magnetic field , and
hence it cannot exert a mechanical force.” With
this I do not agree ; but Mr. Kean goes on : But
D can induce a magnetic field in the left-hand iron
pole-piece, and then the joint effect of D and the
induced field will be to exert a mechanical force ,
etc. "
In my statement that there would be a
mechanical force, I , too, assumed the presence of
the field -magnets ( indeed , they are no assumption,
but a good many pounds of solid reality ) ; but the
field to be considered is C, not D , as explained in
my statement above. There is, I think , no need to
make further comment on this paragraph of Mr.
Kean's — it sufficiently contradicts itself.
Mr. Kean further states : “ Mr. Warren seems to
have got astray by compounding the two fields B
and A in Fig. 2 to get their resultant, and then
assuming that it was this resultant which produced
the torque upon the armature ; and , again, by con
sidering magnetic force to be similar to mechanical
force."
I do not think I have gone astray in doing so ; it
is most certainly the resultant field which produces
the armature torque. Again, I have not considered
magnetic force to be similar to mechanical force ;
I have simply assumed ( if by any means such an
evident fact can be called assumption ) that it is a
vector quantity , and is subject to the parallelogram
law
.

Mr. Kean also states : “ I do not limit the torque
producing power of a motor to the field -magnets,
but I consider they are far and away the most im
portant factor." With this I entirely agree in the
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present case , for the experiment was made on a
common , or laboratory motor intended to be used
with fields.
Buť would anyone likewise argue
that because a donkey pump had been made to
revolve as a very inefficient gas engine it would be
impossible to work an engine efficiently with gas ?
It simply comes to the fact that any machine will
not work well when one of the essential features
of the design (note, not machine) is left out. Mr.
Kean
objects pretty strongly
to my explana
tion of the bursting of the armature. The only
statement I can offer in defence of it is that it was
intended to be published in a technical paper for
amateurs, and not in a higher mathematical trea
tise on electrical engineering. - Yours truly,
A. G. WARREN .
Abbey Wood .
[ This correspondence is now closed.- ED. ,
M.E. & E. )

A Watchmaker's Ingenuity.
TO THE EDITOR OF The Model Engineer.
DEAR SIR ,—In reply to your correspondent, Mr.
A. J. Hands, I would say that in stating that the
watchmaker ( Mr. Goodman ) never had any mechani
cal training whatever , I really referred to training
such as would fit him for the task of building steam
engines , model or otherwise . I am aware that the
highest mechanical skill is required in connection
with the work of making and repairing watches ,
especially the more delicate and intricate ones ;
but, of course, a man could spend a lifetime and
become an expert at that trade without acquiring
the slightest knowledge of the principles of steam
engineering. Mr. Goodman possesses an expert
knowledge of both classes of work, but he never
had any training outside that which fitted him for
his vocation as a watch and clock maker . I agree
that your correspondent's objection is a reasonable
one.-Yours truly ,
THE WRITER OF THE ARTICLE ,

The Society of Model Engineers .

( Reports of meetings should be sent to the ofices of THE MODEL
ENGINEER without delay, and will be inserted in any par,
ticular issue of received a clear nine days before its usual
date of publication .)
London .
ON Thursday evening, February 15th
, a party of
thirty of the members, with the permission of
Messrs. Donald Currie & Co. , the managers of the
Union Castle Mail Steamship Company, visited the
Tintagel Castle lying at the East India Docks. The
party was met on arrival at the ship by the second
engineer, Mr. J. Stewart, who took great pains to
explain everything of interest in the engineering
section of the ship . The vessel has a displacement of
9,000 tons, and her single triple -expansion engines
generate 2,500 h.-p. The low -pressure cylinder
is situate between the high and intermediate pres
sure cylinders, the steam admission being controlled
by a double-beat valve as governor, also acting on
this valve, which is actuated by the motion of the
ship, and is designed to partially close the valves
should the screw get lifted out of the water,
Brown's steam reversing gear is fitted, and was
shown in operation , the very heavy reversing links
and eccentric rods moving with great quickness and
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regularity . The brine circulating pump in con
nection with the refrigerating apparatus was kept
working for the special benefit of the party, and the
snow-clad pipes of the freezing apparatus excited
some wonderment, having regard to the heat of the
engine room . The usual assortment of reciprocat
ing and centrifugal pumps were inspected, and their
action explained, and the party then descended
to the bottom of the ship and viewed the enormous
propeller shaft ; this is solid, and 16 ins. in diameter.
a spare length was found stowed away for use in
case of emergency ; and the method of unslipping
the propeller, drawing in the tail shaft, and fitting
in a new section explained . The stoke-hold was
next inspected , and the four Scotch tubular boilers
explained. The electric lighting of the ship is
maintained by three sets of steam -driven , direct
coupled , slow-speed undertype dynamos by Siemens
Bros. , giving 110 amps. at 105 volts at 250 r.p.m.
The remainder of the visit was occupied in roaming
all over the ship, which is most handsomely fitted,
and , having just been re-painted preparatory to
sailing on the morrow for South Africa , was in spick
and - span condition.
The hearty thanks of the party were accorded to
Mr. Stewart for his painstaking explanation of the
machinery, and the managers of the line, Messrs.
Donald Currie & Co. , for the permission given and
arrangements made for the visit. - HERBERT G.
RIDDLE , Hon. Secretary , 37 , Minard Road , Hither
Green , S.E.

at right angles with the brush , and it goes then but not very quickly .
I want to get this one done and working before I get the next one
finished. It is wound , as stated in the M.E. , for 10 volts. Would
it be practical to use the house current ( 200 volts) for running the
engine out of doors ? If so, what resistance should I want ? The
are not exactly all equal ; one is slightly
commutator
smaller than segments
the other two.
It would seem that your brush does not make contact with the
commutator, or that you are using such a weak battery that it
will not overcome the contact resistance of the brushes. The
fact that the armature will rotate, even if slowly, goes to show that
the windings are not at fault Perhaps the position of the com
mutator is not correct ; move it backwards or forwards round the
spindle until you find the best working position If your track
rails are fairly well insulated, you could use the supply current
for working the motors. Lamps should be used as a resistance ;
200 -volt lamps will do by using several in parallel with each other
( as sketch). " You can regulate the amount of current according

Olamps

mm
Notor
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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, on
one side of the paper only , and the sender's name MUST bé 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, and also a " Queries and Replies
Coupon " cut out from the advertisement pages of the current
issue. (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, 26–29, Poppin's Court, Fleet Street, London, E.C.]
The following are selected from the Queries which have been replied
to recently :
( 15,507) Steam Plant for Driving Dynamo. W. C. writes :
Will you kindly tell me what size engine it would take to drive a
20 c.-p. dynamo ; also what siz vertical central fue boiler for
same ?
Reckoning that 4 watts are consumed per candle- power, and
350 watts per brake hores -power, then 4 * 20 b.h,-p. will be re
350
quired , = about # bh.- p. For this we would advise if-in . by it-in .
or 2 -in. by 2 - in . vertical high -speed engine, and a boiler 16'ins .
diameter by 28 ins. high, fired with solid fuel and with the ex
haust used to induce a good draught.
( 15,281] " M.E." Electric Loco Failure. H. R. E.
(Manchester) writes : I have made one of the motors for the M.E.
electric locomotive and cannot get it to go properly. It will go
if I put a wire on the commutator through the inspection hole,
instead of putting it on the terminal for the brush . I have tested
for leakage in armature and field -magnet, and can find none with
a 4-volt lamp and accumulator, but I can't tell if the wires on the
armature are touching on the coils. I put the wire A stated about

DIAGRAM OF CONNECTIONS FOR “ M.E."
ELECTRIC LOCOMOTIVE .
to requirements. As, however, with a given number of lamps
only a certain amount of current will flow, you may find a deficiency
of starting power ; it is a matter for trial. The best plan would be
to use a motor to drive a dynamo, or use a motor generator with
double windings on the armature ; or, an accumulator which could
be charged through resistance lamps from the supply mains when
not in use .
( 15,545] Galvanising Iron Plates and Tinning. A. L. B.
(Liversedge)
writes tell
: Thanks
yourtovery
prompt
hand.?
Could
you please
me for
what
clean
the reply
platesto with
What “ flux " to use ? What proportions— to make the
solder - of the various metals used to make solder — and of which
I do not know for certain , but believe it to be lead and tin , but some
solders, I believe, have bismuth in . (Should like to avoid the
yellow colour I mentioned .) This is completely out of my " line, "
but am anxious to do the
work and should be glad if you would
assist me.
Prepare the iron with diluted sulphuric acid and clean with sand
and water ; then rinse in clean water, Melt up some zinc - which
will be more suitable, perhaps, than solder - and completely cover
same with a layer of sal-ammoniac, then dip in the plates and
allow to dry. Fine solder is composed of 66 tin, 34 lead ; coarse
solder 33 tin , 67 lead . The flux for this is " killed spirits "
i.e., hydrochloric acid, in which has been dissolved as much zinc
as it will dissolve.
( 15,361 ) Boiler and Engine. F. C. W. (Stoke Newington )
writes: I should be very much obliged if you would kindly help
me in the following matters. I am building a 1 by 2 two-cylinder
engine. Do you think that a centre flue steel boiler 10 by 20,
height of firebox ii ins., and water space round fire would drive
it and keep up a pressure of 45 lbs. ? I should be glad to know
if T. Goodhand is a good maker to go to for boiler,and is there
any way to prevent_it rusting ? . (2) What size of steam pipe do
you recommend to T -piece, and is 3-16ths the right size to cylin
ders ? (3) What power would above develop ?
you may
find that
by 20of,
boiler
to keep
upNo;
45 lbs.
pressure,
at aa 10speed
say,will
300 betotoo
400small
r.p.m.
We
would strongly recommend T. Goodhand's No. I vertical multi
tubular boiler , 11 ins, by 24 ins., with twelve tubes, i in , diameter.
This boiler will develop about 1 h.-P., but the engine would appear
to be hardly suitable for higher speeds than 400 to 500 c.p.m., and,
therefore, cannot be expected todevelop more than 3-16ths b.h.-p.
continuously, unless it is exceptionally strong and well-made, and
has cast- iron cylinders and piston rings.
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( 15,293] Electrical Indicator for Bells. M. B. ( Hornsey)
writes : I am fitting up an electric bell installation and would be
much obliged if you will answer the following questions :-(1) How
to connect indicator (pendulum type) to bell, pushes, and battery ?
( 2) If I put in the wires before the walls are finished, would the
plaster, etc. , have any effect on the proper working of the system ,
or should I run the wires through lead or zinc tubing ? (3) What

Push

.

( 15,612 ) Lathe Change Wheels . T. W. C. (Salt River)
writes : Kindly give the number of change wheels for a lathe, as
I haveaback -geared non -screwing lathe of 27-in.centres, and I want
to convert it into a screw -cuttingone.
We would recommend the following list, the leading screw being
eight threads per inch :-Two 20, one 26, two 30, one 35, one 38,
one 40, one 45, one 50, one 55, one 6o, and you will then be able
to manage most of the brass and iron pipe threads as well as the
Whitworth .
( 15,538) Model Boiler. J. H. W. (Bond Street) writes : I
am making a vertical boiler (fired by gas), as particulars at foot,
and would thank you very much for your advice as to- ( 1) How
water tubes in firebox . (2 ) To
many and arrangement of
what pressure to test in water, steam , and working pressure ?
(3) Suítable size engine and dynamo for same ? ( 4) Are any stays
necessary ? The shell is a solid - drawn brass tube, 14 ins. by
6 ins., 13 gauge , and firebox a solid -drawn copper tube, 6 ins. by
41 ins., 16 gauge . The firebox crown and top tube plate is a brass
casting , 3-16ths-in. thick with t -in. flange ; twelve fue tubes ,
in , solid -drawn copper , 20 gauge.
( 1) As you intend to fire by gas, we can endorse your suggestion
to use water tubes in the firebox . Inmost small boilers fired by
solid fuel, the water tubes are generally found to be in the way.
We appenda sketch suggestingthe arrangement of tubes, which,
with a gas fire, will give good results. The water tubes should be
expanded in and soldered, or silver -soldered only , together with
the joint of the crown and furnace tube. The " field " and the
eighteen flue tubes may be screwed into the furnace crown , and the
latter expanded in at the top. The course of the gases is shown
by the arrows. We would not use t -in . tubes, even if it were
possible to get them in . (2) Test to 160 water pressure, and
120 steam ; work at 80 to 100 lbs. per sq. in. (3) The boiler has
about 320 sq. ins. of heating surface, and should evaporate about

Andulum

Jovery 15283
WIRING FOR AN ELECTRIC BELL INDICATOR .

would be the probable cost of fitting up such an installation in seven
rooms and the street door ?
( 1) See sketch herewith . (2) We should not advise putting in
wires where they are not easily got at. Better run them under
floor boards than in plaster of walls, etc. ( 3) We cannot quote
you for price of installation, as it depends on cost of labour and
price of fittings, etc., both unknown in this particular case to us .
Any of our advertisers would send you prices on application.
(15,484) Small Electric Lamps for Personal Decorations.
H. E. W. (Stoke Newington) writes : Would you be kind enough
to tell me the method of decorating a dress with electric bulbs,
using about fifteen in all ? What voltage would you use ? Would
it be best to use those electric bulbs as used in pocket flashlamps,
and also how would you store the current ? Would it be best to
use an accumulator or connect a number
of pocket refills together ? The dress is
6 ins diam
to be worn at a fancy dress ball, and
the light will have to be kept on .
The main difficulty would be to so
42'ins diam
arrange the dry cells (we advise these in
preference to accumulators for this
purpose) that they can be carried con
veniently
andmust
safely.settle
Thisforis ayourself,
matter
which you
however. Having arranged for a suffi
cient number, you must run flexible wire
leads from the various cells to the lamps.
Procure small ones and connect them
in parallel, running, say, three or four
lamps from each cell, according to the
capacity of cell and the current taken by
the lamps. Supposing each lamp takes
$ amp. at 3 volts, then a dry cell with
1o-amp. hours' capacity will run three
such lamps for ten hours.
Resistance for Fan
( 15,437]
14 "diam
J. D. (Glasgow ) writes : I
Motor
Field
would consider it a great favour if you
tube .
xế tron bo free
would kindly assist me in the following
difficulties. I have a small electric motor
Top of gas ring
2 in diam lubes
and fan, which , through an accident, has
Query15538
516 in . water . Tubes
got damaged , the starting switch resist
ances having been broken. They are in
FIG. 1.-SECTIONAL ELEVATION .
FIG . 2.-SECTIONAL PLAN .
the form of an enamelled tube, contained
in the pedestal of the machine. The re
MODEL GAS - FIRED VERTICAL BOILER .
sistance wire is enclosed in the enamel,
and connected to the contact studs by
3 cubic ins, of water per minute ; this is sufficient to keep a it by
means of short pieces-- three in all --of copper wire. Two
of these pieces have got broken off the tube, the whole thing
it high -speed vertical engine (to adopt a size for which castings
being useless. Can you tell me where a new tube can be got ?
can be obtained ) at about30 lbs, pressure,and 400 r.p.m. The
It is marked 200 ohms. The motor is a “ Paragon ,” 220 volts,
dynamo should be belt driven, and, allowing for the lossin friction ,
12-in. fan. If a new tube cannot be got, how much wire would
electrical inefficiency , and, perhaps, for the working of a pump
be required to make a starting switch similar to the one described
geared down from the engine, you may reasonably expect about
and illustrated in No. 243 of the M.E. ? Kindly give size of wire,
20 watts output — that is, the whole of the workmanship being good .
length to be put between each stud ; also kind of wire and where
(4 ).No stays are necessary with the construction indicated above .
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got. Please give probable power of motor for driving purposes.
115,284) Electric Bells. C. W. M. (Waterford ) writes : I
It is run from lighting supply at 250 volts. I do not care to use
want to erect two electric bells to ring from the one push. One
it at present, as I am afraid 'starting it at full speed right away
bell will be placed two storeys higher up a the house than the
will damage it.
lower bell . I have your book on “ Electric Bells," but there are
Five ounces No. 26 platinoid wire would give you the required
several points I want to know . ( 1 ) I believe I shall require two
200 ohms . Divide it up into more or less equal lengths so that
bells wound exactly the same. I want a good 37-in. gong. How
much should the two cost ? (2) Following the diagram in your
current is given to themotorgradually. Power for driving pur
poses would be very slight. They are usually wound and made
book on " Electric Bells," sixth edition, page 60, it seems to me
just to run at a high speed and drive themselves.
I must use sin le wire ,not twin wire, in such a case as this. ( 3 )How
many cells shall I require, and where should they be placed , or will
( 15,319) Accumulator Switchboard Connections. C.C.HT..
the one battery cell do ? (4 ) Having got this arrangement (of
(London) writes : I beg to send you here with a drawing (not
two bells from one push) , can I arrange afterwards ifnecessary )
reproduced) I have made of a charging board I propose to make,
to ring one of the two bells from three or four other rooms by
and should like your opinion as to design, connections, etc., before
wiring down to it from those rooms ?
commencing work. The drawing is practically full
size, but I find I shall have to adjust the In
various
FIG. I.
your
fittings to allow for a 6 -in . 250 voltmeter.
handbook , " Small Accumulators ," it states that lower
voltage lamps must be used in order to get the neces .
sary pressure on the accumulator . I have a five
hit
cell 20 amp.-hours accumulator which I have been
charging through eight 240-volt 16 C.-P. lamps ( the
pressure at mains being 240 volts ), and it seems to be
Ash
fully charged , but as it is only for emergency use, I
have never tested beyond about ten minutes at a
time how long it would keep the lamps well alight.
I am using two Osmi 5 c.-p. lamps taking i amp. at
8 volts each . If you think it is absolutely necesary
to use lower voltage lamps I can easily do so. Would
two 120 volt 16 c.-p. lamps run in series pass more
current than one 250-volt 16 C.-p. lamp ?
A reply to a similar query to yours will be found
in January 25th issue, from which you will get some
information . Your sketch seems all right. We pre
Hlu .
sume you mean to charge cells through half- a -dozen
16 c.-p. lamps in parallel. The reason for using a
is to obtain a
lower voltage lamp for charging through
larger current than would otherwise be the case . It
query15284
simply means that the resistance of the circuit would
be less, and hence a slightly heavier current would
issue,
sth
in
March
reply
query
up
read
If
you
.
flow
Vol. VIII, on “ Reduction of Voltage ," you will find
some useful information on this subject.
WIRING DIAGRAMS
( 15,682 ) 40 - watt Kapp. Dynamo Windings.
G. S. (Bedford ) writes : I send a sketch of a
FOR
dynamo I am building. I have wound the armature
with 8 ozs. of 24 D.C.C. , S.W.G., 4 coils, 8 slots, 24 ins.
diameter, 11 ins. long. ( 1 ) What quantity and size
ELECTRIC Bells .
wire should I use for field -magnets ? ( 2) What ought
FIG . 2 .
I to get out of the machine, viz., volts and amps. ?
(3) What commutator should I make--four segments
or eight segments ? (4 ) What speed will it have to
run ? I shall be most pleased if you will answer
You can ring as many bells as you please from one set of
these questions for me.
batteries andone push, provided you can have them rung simul
( 1 ) Use about 1 lbs. No. 26 S.W.G. for fields. (2) About 40 watts .
taneously. Thus, for two bells, one in kitchen, say, and another
(3) Four. (4) About 2,900 or 3,000.
at top of house,both to ring from front door at same time, th
connections will be as shown ( Fig . 1 ) . You can use twin wire to
(15,145] Exciting, Fields from External Source. A. R.
a certain extent in this case. Any of our advertisers would quote
Rochester) writes : I have just completed a 120 -watt dynamo
you price of good bells. They would run to about 3s. or 3$. 6d .
(Manchester type) and I want to excite same. Could you oblige
To ring one of these bells from , say, three other rooms, we should
use a separate group of cells --two might do — and connect as
Fig. 2.
( 15,113] Primary Cells. B. I. (Liverpool) writes : I want
to charge motor bicycle accumulators by primary batteries. I
have your Handbook No. 5 on the subject, and conclude that
Daniell cells will be the best for this purpose. ( 1) Is this so ?
(2) In your handbook (on the Danielſcell) you say put the porous
pot in paraffin wax before using it.” How is this done ? Is the
pot then wiped clean or the wax left on ? (3) How shall I make
the necessary connections for the following ? If I can charge the
from cells, I want the batteries not to be larger than
accumulators
four ce each ( for portability ), so how many batteries would be
needed , and how connected ? I do not mind how many are
needed . (4) Is there any other cell that would be better for my
purpose ? (5) About how long will one Daniell cell last connected
to do work of the same voltage as it gives out, such as lighting a
lamp of its own voltage ? (6 ) Is there any part of the Daniell cell
which is eaten away, and, if so, which is it ?
( 1 ) These are very suitable. (2) Only a little distance round the
Gvery 15/93
top should be waxed -- but this is not necessary. The whole pot
must not be waxed. (3) Daniells give approximately 1 volt per
cell. You need 25 per cent, more volts than volts of cell to be
charged ; hence , a 4-volt cell will need five Daniells in series .
FHF
(4) Not unless you prefer some other. ( 5) Depends upon size of
lamps, etc. Probably one quart cell would give 15 to 20 amp.
EXCITING DYNAMO FIELDS .
hours. (6) Zinc.
( 15,112) Small Accumulators. R. C. (Bristol) writes : I
me with a sketch of how to connect the wires to dynamo from a
am making a small 4-volt accumulator ; plates 3fby 31 ins., two in
4-volt accumulator and say whether this will do to excite dynamo ?
each cell. I have pasted the negatives with litharge, but I am
rather doubtful as to the following :-1) Must formthe positives
If you read the article in January 1st, 1903, issue, page 8, you
with chloride of lime ? (2) About how many amperes should I
will find much useful information on this matter.
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expect to get from accumulator, charging from Leclanchés ?
( 3) How many 4 -volt lamps can Í light at once, for about five
minutes at a time, from above battery ? (4) Will wood soaked in
paraffin wax do for separating plates - one at top and one at
bottom ? (5 ) Does it matter if acid electrolyte only covers pasted
portion of plate, as I have left | in. unpasted at top ? Re Dynamo,
intend making small dynamo for charging accumulators and
lighting small lamps. I should be much obliged if you would give
me dimensioned sketch of double-pole, under-type machine giving
about 10 volts. ( 1 ) What quantity of wire for field -magnet, and
gauge of same? ( 2) What quantity of wire for armature and
gauge ? (3)What isthe least number of slots I can have in arma
ture for charging accumulators ?
( 1 ) Not necessarily. ( 2) Reckon capacity at the rate of 25 amps.
per square foot of positive plate surface. (3) Depends upon the
current the lamps take - approximately two. (4 ) Will last some
time if well soaked and coated with wax. ( 5) Allow the whole of
plate to be covered with electrolyte, whether pasted or not. Re
Dynamo. (1) See handbook “ Small Dynamos and Motors," . 70
post tree. (2) Many sizes and types are illustrated and described
therein . (3) Anything but a shuttle or H armature.
(15,190 ) Gas Engine Querles. F. M. (Glasgow ) writes:
Enclosed is a sketch of cylinder cover with valves for a gas
engine, 27 ins. diameter
by 2t ins, stroke, at about 400 r.p.m.
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your while to try and improvise one. That is a matter which should
be considered at the outset of designing. These small engines, we
believe, are intended to be loaded up to about their maximum ,
and so the speed is kept fairly constant and within reasonable limits.
We do not think a spring will be needed on the gas ball valve. A
cock should be fitted so as to cut off supply directly engine is
stopped working. Any further particulars, we think the makers
would probably be able to supply. Let us know
, however, if you
have any trouble with it in thefuture.
( 15,164] Charging two 4 -volt Accumulators. H. W. T.
(Dursley) writes : I want to charge the above from a 200 - volt
current. A wall plug already exists, it being only necessary to
attach an adapter. Will you,therefore, kindly give me the neces
sary formula for charging ? Should the voltmeter be attached to
the poles of accumulator during charging ?
We advise you to charge cells through a 16 c.-p. lamp, as a
resistance charging current should not exceed 4 amps. per square
foot of positive plate surface. Test voltage of accumulator every
now and then after cell has been charging for a few hours . It should
be about 4:8 volts when fully charged . Yes, connect across accu
mulator terminals.
( 15,123] 100-watt Dynamo. A. G. (Warminster) writes :
dynam castings, would you please let
На ng purchased
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Query. 15104
DETAILS OF SMALL POWER GAS ENGINE .
As I have already purchased the castings, I have got to work to
them . The only valve mechanically operated is the exhaust.
Please criticise the design - .., size of valves, etc. I got no gas
valve castings with the set, but I suppose it is necessary ? Is the
wall valve shown suitable ? It might be necessary to put a light
spring on . I propose to regulate the air and gas supply respectively
by the plate covering the air inlet and altering the lift of the ball
valve. Will this work all right ? As to governing, would a centri
fugal governor working a regulating valve (sketch shown) in the gas
line, so as to cut off the gas when the speed got too high, be all
right ? I do not care so much about inefficiency on a light load
as keeping the speed within reasonable limits,
No doubt the engine will be workable as it stands. The best
possible test of its efficiency is an actual trial. We do not think
you will domuch good by fittinga centrifugal governor,however.
It would absorb more power than couldbe spared from such a small
engine. The valves might be larger with advantage ; but probably
practical difficulties which are not seen from your sketch enter into
the question. If no governor is fitted , we doubt it will not be worth

me know the output of it ? of which I enclosed sketch (not repro
duced ). The armature is a shuttle one, with 100 stampings on it,
2+ ins. by 3 ins. long. What amount of wire should I require for
the armature, and gauge ; what amount for the field -magnets ; and
what speed to drive it at ? Enclosed is a piece of wire - would
this do to wind the armature with or the field -magnets ?
Armature 8 ozs . No. 21. Field -magnets 3 lbs. No. 22, connected
in shunt. Output about 100 watts. Speed 2,800 revolutions per
minute . The enclosed wire is No. 26 ,and is rather fine a gauge for
armature. You could use it, with No. 28 on field -magnets ; but
voltage of machine would be perhaps higher than required - prob
ably 60 volts.
(15,505) “ Model Engineer " Locomotive. J. P. (Dundee)
writes : Will you kindly explain to me how the boiler ofthe MODEL
ENGINEER locomotive is saddled to the frames over cylinders ? I
havenot seen this describedin any of thearticles .
You will find a sketch and description of the saddle for this model
on page 116 of the issue of August 4th , 1904.
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The Editor's Page .

WE details wordblur recenưly decided *** Election
Competition .” In the first place , we give
below a diagram showing very clearly the relative
popularity of the various items upon which we
asked our readers to vote . It will be noted from
this that the practical side of our Journal is dis
tinctly more popular than the descriptive side .
Our readers appear to appreciate articles which
tell them how to do things for themselves more than
they appreciate articles showing what other people
are doing or have done . This seems to be the real
moral of the election. At the same time, it has been
interesting to us to observe how the tastes of indi
vidual readers differ, and we do not think there is
any one of the items mentioned which did not find
itself placed first upon some at least of the many
cards received . Quite a number of readers said .
they had great difficulty in discriminating between
( A ) How it Works.
А
(B) Workshop Notesand Notions.
B
F ) Queries and Replies.
(H) Practical Letters from our
Readers.
(C ) The Latest in Engineering.
( I ) Notes
tice . on Locomotive Prac
F
(D) Traction
H
Rail. Notes on Road and
( G) Marine Engineering
с
and Shipbuilding
Notes.
(E ) The Editor's Page.
(J ) News of the
Trade.
D

G

E
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effective pressure, it does not contribute greatly
to the advancement of our readers' practical
knowledge . We have received many suggestions
on the post-cards as to subjects for treatment in
our pages, and these shall all have our best con
sideration . We know now better than we did
before what our readers really want , and we will do
our best to see that they get it . One feature of the
comments has been the remarkably friendly spirit
in which they have been written . Fully 75 per
cent. of the cards carried a message of congratula
tion on the general usefulness of THE MODEL ENGI
NEER , and cordial wishes for its continued success .
For these we express our grateful acknowledgments.
We will use our best endeavours to live up to all the
good things our friends have been kind enough to
say about us .
Answers to Correspondents.
F. M. (Meersbrook Park ).— Probably your solution
is exhausted . Add more acid or bichromate of
potash , as the case may be.

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, whensending 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 tosee theEditor personally can onlydo
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,
andall newapparatus and pricelists, & 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 whom
all subscriptions from these countries should be addressed

Contents ,
the various items—they liked them all. Some even
insisted upon including other items than those
asked for—they liked them , and did not want them
left out . The item " E " was a great trial to many.
Their sense of loyalty, their feeling of kindly
courtesy , prompted them to put it high in the list ;
but in their heart of hearts they felt it ought to
go near the bottom , and so they put it there , but
they managed , in many cases, to squeeze a friendly
little apology in the corner of the card for their
frankness . We forgive them freely , for we fully
recognise that , while our little corner is useful to
us for making sundry announcements, and for the
occasional blowing -off of steam at a more or less

[ An asterisk ( * ) denotes that the subject is illustrated .]
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By EDWARD C. Prince .

OUEEN

MR. EDWARD C , PRINCE's MODEL PADDLE BOAT.
HE above is a photograph of a model electric
,
that is, finished as far as being ready for
running on the pond ; but, of course, various odd
fittings that go to make a model boat realistic
will be added later on .
The hull , which is of yellow pine, built up in layers,
is 3 ft. 8 ins. long, 64 ins. beam and depth. The
paddles are fixed slightly aft of the centre of the
boat, and are made from brass castings. They
are 51 ins. diameter, if ins. wide, and each wheel
has 12 floats. The paddles are driven by a Thomp
son No. 2B 4 -volt motor, connected to the paddle
shaft by worm gearing, the shaft being geared
down 14 to 1 .
This apparently would be

much too low a gearing, but the paddle wheels
revolve at a very good speed . I tried the boat
once at the end of last season , with a plain deck on,
and the boat, kicking up a great fuss in the water,
went along at about 2 miles per hour. I am hoping
by improving the running of the boat to get a speed
of three miles an hour out of it. In the short trial
that I gave it, I learnt that it is most essential that
a paddle boat must be evenly balanced , as the
slightest list gives one paddle wheel more float area
in the water , causing the boat to make circles on
the pond. I am running the motor at 6 volts, which
gives a lot of power , without unduly overdoing
the motor.
It might interest many readers in the Southampton
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district to know that this year we expect to have a
good muster of model power boats up at the pond,
including a good many large ones. One in par
ticular, an 8 -ſt. yacht, will be driven by a small
petrol motor, and will make an attempt at breaking
the speed record for a model boat. It is proposed
to form a club in this district and endeavour to
arrange to run some races during the season .

Some Useful Workshop Devices .
By V. W. DELVES BROUGHTON.
( Continued from page 174. )

March 8 , 1906 .

nothing can beat a wooden table, if properly con
structed (C.I. excepted ) .
First, obtain some thoroughly seasoned straight
grained mahogany (an old table-top by preference,
or some similar object), cut this in pieces the length
required by 24 ins. wide ( A ) , also four battens (C)
2 ins. wide, and i in. shorter than the width of the
table .
In all the above dimensions allowance is to be
made for shooting and finishing. Now boil all the
pieces in paraffin wax for some hours, and leave
them in until the wax is on the point of setting ;
remove, and scrape off all the wax clinging to the
outside.
The apron piece is shown at B, the
screws attaching top to battens are shown at D ,
and the washers at E. F are slots for screws cut
in each half of batten before the latter are screwed
and cemented together.' The screws ( G) hold the
halves of battens together , and blocks ( H ) hold the
apron ( B) . Plane up one side, and shoot and gauge
the edges, and build up as shown in Figs, 10 and 11 .
using thick shellac with a little Venice turpentine

SETTING OUT.
' HE first operation, on receiving the castings
from the foundry and the forgings from the
T
smithy, is to lay them on the surface table
and set them out. In most amateurs' workshops
this is done on the lathe-bed ; but this
is not satisfactory , as the width of
A
the lathe-bed makes it extremely
difficult to get round the objects, and
it is often found next to impossible to
A
find a place on which to stand the
scribing block.
Of course, the most
perfect setting -out table consists of an
accurately planed and well- ribbed cast
0
iron plate ; but this is an expensive
e
item , and there are a number of sub
14c
stitutes in use . A very good surface
plate can be made by facing up a
@
large plane faceplate in the lathe.
E
This should be provided with a deep
Aange all round and a flange across
Н
A
one side, as shown in Fig. 9, where A
O
H
is the table, B indicates the portion to
B
bs cut off after completion , C is the
B'
boss tapped to fit the nose of lathe
FIG . 10.- INVERTED PLAN OF WOODEN SETTING -OUT Table .
mandrel, and D D are the webs.
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After finishing the plate satisfac
torily , the side must be cut off and
filed , or otherwise faced_up at right
D
angles to the surface. The construc
E
tion of such a setting -out table will
be found extremely difficult, as the
speed of cut in surfacing the plate will
vary, and consequently the tool will
not cut the same all over , and the
surface will have to be finished by filing
and scraping, and will necessitate the
possession of another surface -plate on
which to finish it.
In fact, by whatever process a
setting - out table is made a large surface - plate of
some kind must be available to test it upon.
Plate - glass is largely used for setting -out tables,
but is not satisfactory, as no surface perpendicular
to the plane of the glass can be satisfactorily ob
tained . If an angle-plate be cemented to the glass ,
the effect may be to twist the bed , owing to difference
of co -efficient of expansion . In any case, if a plate
glass surface is used , it should be frosted , as other
wise everything slips about too much on its surface.
This , again , has a theoretical disadvantage, as it
is liable to wear away accurate measuring instru
ments laid on its surface. I have tried various
expedients for setting-out tables , and have come
to the conclusion that, for all practical results,
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FIG . 11. - DETAILS OF BATTENS .
to make the joints. The battens ( C ) being only screwed
(not cemented ) to the planks. The whole should
now be stored in some warm dry place to ensure
the cement setting thoroughly , and finally planed
and shot up square, the whole being brought to an
accurate surface by glass -paper and scraping:
I possessed one of these setting-out' tables for
years, and it never altered its shape, but got badly
bruised and knocked about. I therefore decided
to make a new one , and did so, using a slab of
marble , but, unfortunately, it got broken to atoms
in one of my moves . I am now making another
wooden setting-out table , which I hope will answer
as well as my first. I know that the timber I am
using has been cut and sawn for forty years , so it
ought to have found its equilibrium by this time.

The Model Engineer and Electrician .
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With care a wooden table can be made with won
derful accuracy, and will last a long time. A block ,
planed true and square on three sides, will be found
very useful in setting out small articles, which
should be cemented in position , the block being
turned as required. Turners' cément is excellent

-D
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Our
Workshop Problem
Competitions .

”

Result of our First Problem .
E must confess to a feeling of surprise at the
WE way our readers have welcomed this com
petition, for we have been literally deluged
with solutions to the first problem. It has given
us an excellent insight into the workshop know
ledge and ingenuity of those for whom it is our
task to cater. In one respect only have we been
disappointed, and that is that quite a large pro
portion of the competitors have not fully realised
what it was we asked them to do. They have
assumed that the wheel to be turned , while too
large to be turned under the normal working con
ditions of the lathe, could be readily turned by
merely reducing the driving speed. We tried to
make it clear that we had in mind a wheel so large

А
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Fig. 9.–AN IRON SETTING-OUT TABLE .
for this purpose , and is formed by melting together
resin and beeswax, subsequently adding some fine
powder to thicken the mixture. The exact propor
tions cannot be given, as they vary with different
samples, but four of resin to one of beeswax is
about right. I will not enter into the question of
scribing blocks, etc, as much has already been written
upon this subject in these pages.
It must be remembered that setting-out is
only an approximation, and extreme accuracy
cannot be obtained by working to a line. A table
need not, therefore , be exact - 1-500th in. is near
enough for a table 16 ins. square, and an error
of less than that can be obtained with a table con
structed as explained above.
It will be found a
great convenience to have three levelling screws to
the table, as many objects can be set approximately
by the level before scribing round them . Numerous
holes should be bored through the table to allow
bolts, etc. , to be passed through to clamp the article
in position during the operation of setting out, as it
is extremely difficult to prevent wedges, etc., from
moving in dealing with very light pieces. A small
dog, like a carpenter's, as shown in Fig . 13 , is useful
in many cases, and is fixed by a slight tap on the
head H ; another tap in the direction shown at K
will release the dog. A brass casting is quite sufficient
for this purpose, or a piece of f -in , round iron bar
can be bent into shape, but will not look so nice .
A is the work to be scribed , and W a wedge.
(To be continued .)

FIG. 12.-WORK CEMENTED TO A BLOCK ON THE
SURFACE TABLE .

H
K

A
W

Fig. 13.—THE USE OF THE DOG ON THE
SURFACE TABLE .
and a cut so heavy that the ordinary methods of
turning were quite inapplicable. That this was
implied by the problem as set is clear enough from
the fact that many competitors did so read it , and
adapted their solutions accordingly.
For a proper solution of the problem three things

220

The Model Engineer and Electrician .

are needed : ( 1 ) An abnormal reduction in speed,
combined with a certainty in drive ; ( 2 ) a proper
provision for taking the exceptionally heavy strain on
the turning tool, and for enabling the tool to reach
the work ; and ( 3 ) care that the arrangement devised
shall not be , in either complication or cost, out of
proportion to the work to be done. Most of the
competitors concentrated their whole attention on
the problem of speed reduction, making no refer
ence whatever to the question of strains on the
tool or tool rest. Almost every conceivable
arrangement of pulleys, countershafts, chain gear
ing, toothed gearing, and worm gearing has been
suggested - some comparatively simple to rig up,
while others would involve a week's work to pre
pare. At least two readers endeavoured to simplify
construction by calling in the wheel and axle of a
garden wheelbarrow to act as a countershaft,
while several proclaimed the virtues of the family
mangle as a speed reducer and power producer.
Pickling the casting in a mixture of sulphuric acid
and water was a favourite recipe, some enthusiasts

FIG . 1.-- OUR SOLUTION
OF WORKSHOP PROBLEM
No. 1 .

E
B

F

going so far as to say that this was the only pre
liminary requisite to the successful tackling of the
job. One competitor bravely undertook the task
of chipping all the superfluous metal off in the vice,
using the lathe only to take a light finishing cut ;
while another, more humorously inclined , an
nounced, with becoming brevity on a post -card,
that the job being otherwise impossible, he would
“ chuck it.” We happen to know this wag, by
the way, and he is the last man to be disconcerted
by a difficult job in his workshop ; we are quite sure
if he had the job to do he would do it somehow ,
and do it right well , so his little joke is forgiven .
It is a pity that so many readers did not grasp
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the real nature of the problem . Several whom we
know to be excellent mechanics got off the track
in this way , and sent in solutions which , while
thoroughly satisfactory as a description of a
moderately troublesome job, were quite inadequate
for the particular case in view . Some few aban
doned turning operations altogether, and pinned
their faith to grinding or milling as the only satis
factory method of getting over the difficulty, while
others went to the opposite extreme and, beyond
a few precautions as to using back -gear, keeping
the tool sharp, etc. , treated the job as a piece of
every -day work .
Perhaps we may here give a suggestion to those
who have sent very elaborately worked -out solu
tions. We do not ask for carefully inked-in scale
drawings and long written descriptions ; all we ask
for is sufficient in the way of a neat sketch and
short description to put anybody on the track of
doing the job in the right way. Elaborately worked
out solutions are very nice, as showing the interest
taken by the competitor in the work , and we do
not object to them if the competitor likes to spend
the time on them. We attach more importance,
however, to the practical advantages of the method
advocated than to the way in which this method is
put down on paper.
Our Own Solution .
We append to these notes our own solution
of the problem we set. We did not necessarily
expect that it would be the best solution possible,
but, after due examination of our readers' efforts,
we are bound to say we think that, for effectiveness
In any case, it
and simplicity , it heads the list.
is a thoroughly practical solution , for it has been
tried with complete success.
The method was as follows :—The headstock
was first raised to the required height by means of
a wood block, A (Fig . 1 ) ; the flywheel, B ,was fas
tened to C, the faceplate; a piece of wood, D, having
a hole an easy fit on the boss of the faceplate and
about 2 ft. long, was slipped on the boss of C, and a
wooden ratchet, E , loosely bolted to the same,
caught up on the heads of the bolts, which fasten
the work and project through the back of the face
plate. The tool, G , was bent as shown, to obtain
the correct position, and blocked up with a length
of quartering from the floor, as shown at F, thus
relieving the small slide-rest from strain . C was
then simply worked by hand as a ratchet lever,
giving way on the back stroke and revolving the
work on the forward or down pull. The job was,
perhaps, a little slow ; but a deep and powerful
cut was taken which answered well. After a rough
ing cut was made , it was, of course, an easy matter
to spin it up and finish with a scraper, file, and
emery. The job accomplished in this way was
ridiculously large for the lathe which was employed.
From our readers' solutions we have selected for
the prize of 1os. 6d. the idea sent by Mr. C. A.
Thompson , 50, Deckham Terrace, Gateshead -on
Tyne , which is illustrated herewith .
Mr. C. A. Thompson's Solution .
First of all pack up the head, so that the
work will just clear the bed, drill three holes equi
distant in the circumference of the faceplate to be
a good fit for a lever. Clamp the flywheel to the
faceplate ; set the slide -rest with as little overhang
as possible, and clamp a stout tool in the post so
that it will travel over the face of work . The
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slide-rest , when extended, will overhang, and must
be packed up from the floor by means of a length of
wood. To commence the work, insert a lever, as
shown, into one of the holes in faceplate, set tool
to take, say, a 1-16th -in. cut, pull work round by
means of the lever, then place the lever in another
hole and thus continue the operation until the face
is roughened down and true ; then put on the slow
est belt speed and finish the job in the ordinary way.

Lever
Holes drilled
in faceplole

Flywheel

-Wood
support

Wedges

Floor

FIG, 2 .--MR . C. A. THOMPSON'S SOLUTION OF
WORKSHOP PROBLEM No. 1 .
This embodies all the essentials we have previously
mentioned , and closely resembles our own solution ,
although it did not score specially on this latter
account. Several competitors suggested the hand
lever driving arrangement, one or two being neater
in their application of this idea than the actual
prize-winner. He was one of the few , however,
who made any provision for taking the strain off
the tool by introducing the support from the floor,
and was the only one who combined this point
with the hand -lever driving. Having thus grasped
the two chief essentials of the problem he has
secured the prize, but we confess that we do not
quite like his suggestion of drilling the lever holes
in the edge of the face plate.
We propose in our next issue to publish a selection
from the other solutions received, the solutions
being chosen as types of the various methods
advocated rather than as being necessarily good
methods of doing the work . They will, however,
probably convey some useful suggestions.
We would like, in concluding these comments, to
say that we have had a very difficult task to judge
the extraordinary variety of solutions, and to allot
each a fair and reasonable proportion of marks.
We do not expect all competitors to feel satsified ;
it would be unusual if they were. We would ask
them all , however, to accept our decisions as being
made in the best of good faith with a keen desire
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on our part to deal out impartial justice to one and
all. There are other problems to follow , and they
can take to heart the old advice, “ Try again .”
LIST OF MARKS AWARDED TO COMPETITORS.
80 Marks.-- Thompson, C. A.
70 Marks." Alpeda" ; Attwool, H. M. ; Clements,
F.; Early , W .; Massy, Rollo D. D .; Norwell,
Capt. J. Craigie ; Smyth, H .; Wilson, Fred ;
Young, Arthur E.
65 Marks.-- Fitzgerald , E. ; Prichard, L. B. ; Tillett,
John McGowen ; Walton, W.
60 Marks.-- Astley, Isaac T.; Bates, F. W.; Beard, J .;
Hay , D.; Hewitt, Arthur J .; Knight, J. Scott ;
Moody, T.; Mott, H. R.
55 Marks . - Nichols, R. A.
50 Marks.-- Beckett, H. R. ; van Dyke, G. ; Gibbs,
Watson ; Harris, A. J. D.; Hoyle, Wilfrid ;
Jackson , William ; Johnston, F .; Newall, G.
W .;Roberts, J. J .; Slatter, Henry J.; Stewart,
E. J. ; Teague, H. ; Wilkinson, Albert.
45 Marks. - Aston, A .; Beresford, T.; Burgon , F. H .;
Coombs, H. A. ; Cope, A .; Dearden , W. H. ;
Hutchings, Chas. J.; Langford, G. L. C.;
Ogilvie, W.; Parr, Miller ; Redfern , Wm. B. ;
Rogers, E.; Vulcan .”
40 Marks.-- Ashton, Arthur ; Ashton , W. H. ;
Astin , C.; Bell, William ; Carter, Thomas ;
Case, J.; Crosland, Edgar ; Elam , John D.;
Elton , Richard A. ;
Experiment " ; Foster,
T.; Foulston, T. H. ; Huddlestone, T.; Keep,
W. T.; Langford , G. E. ; Liddell, James ;
Manley, W. F.; Martin , F. , jun .; Nelson, A .;
Phillips, J .; “ Q.A.” ; Riddle, H.G.; Smith, F.;
Smith, T. W .; Wake, G. H .; Wiltshire, S. J .;
Woodcock , H. E.; Woolstencroft, G.
35 Marks. — Bingley, J. H .; Bradshaw, Hilton ;
Buglass, G. H.; Doyle, P. L.; Everington, T. W .;
Habbishaw, F.; Hamel , Lance C. de ; Han
lon, M. , J .; Houlson , H. R. ; Lamb, J. T. ;
McQuhae, W.; Ord , B. T.; Piper, R.; Price, J.B.
30 Marks. - Cruse, C.; Draycott, T.V.; Hill, G. W .;
Lambert, R.; McLay, Archibald ; Nuttall, J. H .;
Purchas, A. W.; Swann, J .; Swift, John ;
Tharratt, R .; Timmis, Pierce ; Walker, H. E.;
Ward, W.; Weller, F. W.; Wells, G.; Wilson , E.
25 Marks. - Bradwell, J .; Kenway, A .; Moore, E. H .;
Willis, P. S.
20 Marks. - Agg, Archibald ; Carr, A .; Fisher, Aug .;
Fisher , Lewin ; Helden , Arthur ; Ogilvie, G. M .;
Paine, Francis ; Rochefort, P.; Saunders, G. A .;
Warner , T. H.
10 Marks. — Beeson , W. E. ; Bryson , James ;
Carleton -Stiff,'G . N.; Sadler, F.; Sharpe, C. H .;
Yelland , T. C.
5 Marks. - Bottomley, Chas.; Bruce , W. A. , jun .;
Burbidge, M.W.; Danby, S .; Foulston , E.
Heyne, W.; Jones , J. W .; O'Brien, E.
Reason, Aubrey R .; Steiger, W.; Traill, C. H .;
Whiting, W.; Woolley, Ernest W.

Workshop Problem No. 3 .
( For instructions to competitors, see issue for
Feb. 22nd. )
Having a small lathe of, say , 3-in . centres, and
20-in. bed , without slide- rest or self -acting motion ,
and of not very accurate construction , to accurately
bore an engine cylinder of, say, 3 -in . bore by 4-in .
stroke.
The last date for sending in replies to this problem
is March 22nd.
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A Home- made Motor Cycle .

100

Teak

FIG . I.

had a gear case cast at a local foundry in gun
metal, arranging the gear as in Fig. 3. Also I
turned the gear spindle and cam from one piece of
it-in. mild steel, screwing the gear wheel on and
pinning as shown. The whole has made a very
substantial job, and up to the present has not
given any trouble. The coil is one of my own
make , being a non - trembler. The accumulator is
a Lithanode non-spilling,which, for an accumulator,
is perfect. I have never known what it is to have
to clean out a dirty tank made by spilt acid , which
is a comfort. The belt is a k -in . Dermatine, also
very successful. The control is - air lever on the
left of tank, throttle on the right, and spark advance
on the right in front ; valve lifter on right handle

Gint

Steel
bush

FIG . 2 .

Sree !
busty

WAV

By F. WOODHOUSE.
EREWITH is given a photograph and short
H description of a motor cycle, which has
occupied about twelve months of my spare
time in making. The frame, tank , and wheels were
purchased from the Noble Motor Company. I
then purchased a set of 2 h.-p. motor parts, with
cylinder bored ; the rest of the machining . I
managed myself on a 3 -in . back -geared lathe,
chasing the necessary portions by hand. To machine
the crank case I had to block upthe lathe heads and
slide-rest, as in Fig. I , to give clearance. The
facing and boring of the mouth to admit the cylinder
I managed by taking a piece of deal about 4 ins.
by 2 ins. , and about i ft. long, and turning down
one end for a distance of half its length to diameter
of it ins. Then on the turned end I screwed a
piece of stout brass to take the back centre ; by
fixing this piece of wood in one-half of the crank
case , and bolting firm by a stout bolt through the
bush hole, and then bolting the other half in place,
it was then fairly easy to centre and machine.
The carburettor is an F.N. type, which I made
from castings, adjusting the jet and air chimney
by experiment. The castings of crank case, as
sent to me, are aluminium , and the 2 -to - 1 gear
case was of the same metal. The fixing of this gear
as intended to be as shown in Fig. 2. Not placing
much faith in this method , I made a pattern and

by inverted lever (not shown in photograph as
it was not then fitted ), Bowden back brake on left
handle and switch handle on left handle . Geared

FIG . 3.

DETAILS OF GEAR CASE .
6 -to i it attains a very high speed on level, and climbs
hills very well with my weight, which is 10 st .
On the whole, I feel well repaid for the trouble taken
in making, not having had any difficulties to contend
with so far.

The Junior Institution of Engineers.

DURING the past few years this Institution has
in various ways exercised itself in promoting
a closer relationship between the professions of
engineering and architecture. A movement in
this direction took the form of a very fully illustrated
lecture on “ Architectural Design and Expression ."
which was delivered before the Institution at the
Westminster Palace Hotel last Friday by Mr. H.
Heathcote Statham , the well known advocate of the
principles of truth and purity in all architectural
considerations, Mr. Lewis H. Rugg, A.M.Inst.C.E.
presiding.
The lecturer first pointed out the distinction
between architecture and engineering, and dealt
with the questions of the probable origin of the
column and its wide influence on architecture.
He then compared Egyptian columnar architecture
with Greek, and showed the difference between
imitative architecture and the quality of style.
Architecture was not an imitation of nature. He
cited the Parthenon as an example of intellectual
refinement. The gradual transmutation of the
column into the buttress was treated , and con
siderations in regard to mouldings, scale, and
ornament were touched upon . Illustrations from
some of the cathedrals were depicted, and the
lecturer passed on to the architectural element
in engineering works. Some interesting observa
tions followed with respect to railway stations
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bridges - often a fit meeting ground of architecture
and engineering - and suggested principles of
treating masonry bridges were introduced ,comments
on some existing example and conclusions derived
from them being given. He held that judgment
in regard to architecture rested on acquired per
ception rather than on theory. A vote of thanks
was accorded the lecturer, and the speakers in the
discussion were Messrs. J. H. Pearson, J. Rennie,
W. J. Tennant, J. Horsfield, S. Bylander, J. W.
Nisbet, G. T. Bullock, G. Peyrecave, and Mr. Rugs.

The

Latest

in

Engineering .

Wireless Telegraphy to the North Pole.
On behalf of the Chicago Record Herald , Mr. Walter
Wellman will essay this year to reach the North
Pole in a Santos Dumont airship, built by Louis
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bined energy of 70 h.-p. If the winds hinder no
more than they help , and there are no delays, this
ship can motor from North Spitzbergen to the pole
in 45 hours. The airship will have an endurance
capacity in buoyancy sufficient to enable it to re
main 25 to 30 days in the air. It will carry
5,500 lbs. of gasoline, and its distance capacity
during calm weather will be 1,800 miles more than
the distance from Spitzbergen straight across the
pole and the whole Arctic Ocean to Alaska. Wire
less telegraphy stations will be established at Spitz
bergen and Hammerfest, Norway, 600 miles dis
tant . Further than this a wireless equipment will
be carried in the airship, and it will be the effort to
send frequent, if possible, daily dispatches to the
outside world throughout all the time the expedi
tion is in the Arctic regions, even from the pole
itself, if the courageous aeronauts have the good
fortune to reach it.

1734

Turbine Steamers.
During 1905 seven vessels
fitted with steam turbines
were launched in the United
Kingdom . Their names are
as follows : Carmania , 19,524 ;
Maheno , 5,000 ;
Bingera,
2,092 ; Dieppi, 1,216 ; In
victa, 1,680 ; Onward , 1,671 ;
and Viking, 1,951 tons gross.
In addition to the two large
express steamers for the
Cunard Company, there are
at present under construction
in the United Kingdom ten
vessels of about 21,400 tons
which are to be fitted with
steam turbines .

The World's Shipbuild ing. - The total shipbuild
ing output of the world
during 1905 - exclusive of
warships — appears to have
been 2,514,922 tons . Lloyd's
Register Wreck Returns for
recent years show that the
tonnage of all nationalities
totally lost , broken up, etc. ,
in the course of twelve months
amounts to about 725,000
The net increase of
tons.
Fig . 4.—MR. F. WOODHOUSE's HOME -MADE MOTOR CYCLE .
the world's mercantile ton
nage during 1905 is thus about 1,790,000 tons.
Godard in Paris, and ready next April . From an
Sailing tonnage has been reduced by 187,000
easily reached base of operations in Northern Spitz
tons , while steam tonnage has increased by
bergen he will have but 550 geographical miles to
1,977,000
go to the pole, and a like distance for the return
voyage. The whole 1,200 miles mean but 100
hours of motoring at 12 miles an hour. Santos
Dumont has repeatedly made from 19 to 23 miles
John OAKEY & Sons , LTD . - The directors recom
an hour with small airships equipped with rela
mend the payment of a final dividend of 5 per cent
tively small motors. The airship will be the largest
to the ordinary shareholders, making a total of
practicable one ever built. It will be 196 ft . long ,
10 per cent. for the year 1905 , and , in addition , a
and its greatest diameter will be 49 ft. Its surface
bonus of 5 per cent. free of income- tax . They also
will measure 23,000 sq. ft ., and its volume will be
recommend that £ 5,000 of the year's profits be
Inflated with hydrogen it will
226,000 cubic ft.
carried to the general reserve, raising this amount
have a total ascensional force of 15,300 lbs ., 7,000
to £ 74,000, making , with the capital reserve, a
total reserve of £ 77,734 16s. rod ., leaving a balance
lbs. will be the weight of the ship and its equip
ment complete, leaving 8,000 lbs. for cargo. The
of £ 3,579 175, 5d . to be carried forward to next
ship will be provided with three motors, with a com
year.
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Traction Notes on Road
and Rail .

March 8, 1906 .

ture by the other guard rail. About a dozen
passengers were in the third car, and all escaped
serious injury.

By Chas. S. Lake.

MORE ELECTRIC LOCOMOTIVES FOR THE NORTH
EASTERN RAILWAY.

" ANCIENT AND MODERN ' ON THE METROPOLITAN.
A common sight on the Baker Street and Harrow
section of the Metropolitan Railway Company's
extension line just now is that of the new 50-ton
electric locomotives hauling trains of the oldest
passenger stock remaining in use. Residents on the
line hoped that a clean sweep would have been
made before this of the old straight-sided carriages,
unprovided , as they are, with any of the appoint
ments expected under modern conditions, but the
advent of the electric locomotives seems to have
given them a new lease of life, and it will probably
be a very long time before they are removed from
service.
It would perhaps be difficult to find another, or
better, application in a railway sense of the term
" ancient and modern ," for the locomotives are of
the most approved and up -to - date description ,
whilst the coaches — well, anyone accustomed to
the comfort meted out to third - class passengers on
most other lines might try a return journey between
Baker Street and Harrow, and judge for themselves.
The absence of parcel racks and the miserable
lighting arrangements, added to the draughtiness
and jolting, remind one more of travelling as it
was a decade ago ; and the Metropolitan Railway
authorities are mistaken if they think that by
adorning the outside of these antiquated vehicles
in the style adopted for the newest stock they will
bring them into greater favour among the patrons
of the line.

The North - Eastern Railway Company have had
two electric locomotives in use for some time hauling
mineral trains on inclines, and they recently placed
an order with the British Thomson -Houston Com
pany, of Rugby , for several locomotives of sub
stantially the same type. One of these has now
been delivered to the railway company. The slid
ing bow trolley, which was a noticeable feature of
the two earlier locomotives, has been replaced by
the new pentograph trolley, the change being ren
dered necessary by the considerable variation in
the height of the trolley wire, this amounting to
I ft. 6 ins. It is found that the pentograph trolley
readily accommodates itself to this, and a new
feature is the aluminium removable wearing strip
on the bow, which is found to wear longest and give
the best results. The locomotives are fitted with
motors of the G.E. 55 type, with a two - turn arma
ture and 3.28 gear ratio, one motor being mounted
on each of the four axles. The Sprague Thomson
Houston multiple unit system of train control,
similar to that used on the N.E.R. electrical trains,
is employed. The locomotives are designed to
haul mineral trains weighing between 300 and 400
tons at a speed of from 14 to 18 miles per hour .

ACCIDENT ON THE BROOKLYN ELEVATED RAILWAY.
A disastrous accident occurred recently on the
Brooklyn Elevated ( Electric) Railway, by which
one man lost his life and thirteen other persons were
injured . The accident took place on the Lexington
Avenue elevated line of the Brooklyn Rapid Transit
Company, near Fulton and Chestnut Streets. A
train, composed of three cars, bound for Cypress
Hills, was proceeding at a fair pace at the points
mentioned , when one of the cars left the rails and ,
plunging over the guard rail, shot into the street
below about 20 ft . from the structure. At the spot
where the train fell there is an incline running from
the elevated structure to the surface tracks of the
Long Island Railroad Company, which are used
for operating the elevated trains from Broadway
Ferry to Rockaway Beach . It was arranged by
the company to run a test car over the tracks on
the day on which the accident occurred , and an
employee was instructed to remove the switch pins
at the point where the incline begins. About the
time the test car was due the three - car train , en
route to Cypress Hills, came along at a moderate
speed. The first car passed safely over the switch ,
but the second car fouled ; then the coupling be
tween the first and second cars broke, and the front
wheels of the latter swerved over the westbound
tracks, carrying away the guard rail and plunging
over the incline. The coupling between the second
and third cars broke, and the last car swung diagon
ally across the tracks, being only kept on the struc

CANOPIES FOR MOTOR OMNIBUSES.
A gradual extension of the use of electric tram
cars with covered top decks has to be noted in all
parts of the United Kingdom . It is only a few
years ago that the first of these tramcars appeared
in some of our principal cities, but it was not very
long before expressions of decided public approval
resulted in a conversion of practically every car
from the open to the covered type. The conveni
ence of this protection ( says the Commercial Motor )
is unquestionable as regards people who have to
travel backwards and forwards to their work day
by day, whilst its effect upon the receipts cannot be
ignored. The preference for the covered vehicles
on a wet day, where there is a choice between cars
of that type and others with exposed tops, is quite
as marked as the existing preference shown in Lon
don for the motor omnibus as against the horse
drawn omnibus. It becomes, therefore, a matter
of great moment for the motor omnibus industry
that no unreasonable objections shall be taken to
the fitting of canopies to the mechanical vehicles
which are now coming upon the streets of London
in growing numbers. It will constitute an unfair
handicap if such permission is not given , subject ,
of course, to any legitimate precautions in respect
of structural details. The one bugbear of the
authorities appears to be the risk of side- sway ;
but it must be pointed out that the roof seats can
easily be disposed so as to bring the weight upon
them very much more within the points of support
than is possible with the popular arrangement of
two rows of garden seats and a central passage,
There is no reason why a central row of garden
seats should not be adopted ; in fact , an example
of this class of the double-deck body was shown at
Olympia. Any suggestion that there is a risk of
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overturning can be dispelled by reference to what
is being done in the French capital .

Home Electric

Lighting .

By CYRIL N. TURNER.
( Continued from page 179.)
' O join a 7 -wire stranded cable , proceed as
Strip for about 6 ins., leaving on
Tº follows
about 4 in. of the rubber insulation ; open
the strands and twist the outside wires for 2 ins.
round the centre one closer than they originally
were, and then spread out the free ends of the wires
at eq : al distances to a wide angle ( see Fig . 30) .
Now snip the middle one off close
up to the others ; when both ends
are prepared like this, the two ends
are interlocked , each set of wires
being wound round the shank of
the other wire (see Fig. 31 ) which
shows how one half is completed .
The joint is then completed by sol
dering . The 3 -stranded cables are
done in exactly the same manner,
except that there is no middle wire
Fig . 30.
to cut out. No T -joints are shown ,
as they are not required if the
" looping -in ” and distributing board
systems are used . When soldering
is finished , all joints should be
smoothed over with a file to remove
any jagged edges of solder ; by the
way, the soldering can be done
more easily if a V -groove is filed
in the copper bit (see Fig. 32 ) ;
this enables the heat to play all
round the joint , and forms a cup
for the solder .
A little rubber
FIG . 31 .
solution must now be put on the
bare rubber at both ends of the
joint and a short length of pure
METHOD OF JOINTING A 7 -WIRE STRANDED Cable .
rubber strip should be lapped tightly
over all. When one course is done ,
minutes is effected by the introduction of the new
a little of the rubber solution may be applied all
motor 'buses. The horse -drawn vehicles occupy
over , and another layer of rubber strip lapped on ,
35 minutes in performing the single journey, whilst
followed by another dressing of solution, and finally
the motors do it in 24 minutes, with a two-minute
a piece of prepared tape is wound over, to com
stop at each terminus. The vehicles carry 37 pas
plete the job in a workmanlike manner.
sengers — 16 inside, 3 on the rear
platform , and 18 on the roof. The
seats are cushioned , and provided
with springs ; they are covered
with plush. The ' bus is warmed
by means of water from the
cooling apparatus, and lighted
Fig . 32.—COPPER SOLDERING BIT .
by three incandescent lamps in
the roof.
When running wires, it is desirable that they
should have some protective covering ; the easiest
and cheapest for the amateur to use is ordinary
Six-CYLINDER AUTOMOBILES. —Mr. S. F. Edge
states that he has recently carried out a petrol
Distance be
consumption test with a 30 -horse-power six -cylin
Width .
Wire No.
Size of Grooves. tween Grooves.
der Napier car, under the Automobile Club
observation , in a run of 200 miles on top speed :
1 } ins.
in.
* in .
i's
T'a
in this test the petrol consumption works out at
1
i's
18.78 miles per gallon. The car was the same as
27
1
that which ran on highest gear from London to
Edinburgh on October 10th to 12th last , with the
wood casing and capping , and the three handiest
exception that 16 -tooth sprockets were fitted on
sizes in conjunction with the previous wire table ,
the countershaft, instead of 12- tooth. The weight
are as given above .
of car and four passengers for the consumption
The way casing and capping should be fixed
test was 4,227 lbs .

Motor OMNIBUSES IN Berlin .
Although it is a fact that many of the chassis
used in London for motor omnibuses were made in
Germany, it is only quite recently that the first
motor omnibus was put to work in the streets of
Berlin . Two vehicles of this description are work
ing regularly between the Hallesches Thor and
Chasseestrasse via Friedrichstrasse, one of Berlin's
finest thoroughfares. A time-saving of nine

226

depends upon the material it has to be fixed to ;
nails may be put through the centre of the casing,
and the capping attached by small round - headed
screws . The first size capping may be fixed by the
small screws in the middle , but the larger sizes
should be screwed at both edges. When joining
lengths of casing , it is best to mitre the ends ( as
Fig. 3.3 ), as it enables a better junction to be made.
When casing is required to turn at a right angle
it should be mitred as Fig. 34, so as to keep the
grooves in continuation . When a wire is being run
to a lamp and a switch inserted in one of the wires ,
the joint in the casing should be done as Fig. 35 .
Wood blocks must be used to fix the switches

FIG . 34.

FIG. 33

FIG . 35

Wood CASING FOR WIRING .
and ceiling -roses to ; they have the back part
hollowed out ; these are fastened by nails or screws
as the case may require, but care must be taken to
make them absolutely rigid , as , if carelessly done
B

March 8 , 1906.

The Model Engineer and Electrician .

K

BH

worth making one's own lamp switches, as they can
be obtained so cheaply, and their appearance is
decidedly superior to anything an amateur could
produce.
( To be continued .)

A

Permanent

Model

Way .

By J. DAVIES .
HE plan below and the photographs refer
THEto a small model line ( or perhaps, more
correctly, model station ), which, for lack of
something better to do, I put up in my
spare time.
As can be seen by the
plan , the station itself is under cover in
a small detachable shed , which, when new,
was purchased for 30s. It is now getting
on in years .
The whole length of line
is carried on wooden supports at a height
of, on an average, 4 ft. from the ground.
At A a path cuts the line at right angles,
and a movable bridge had accordingly to
be constructed . A falling drawbridge was
at first used, but proved invariably un
satisfactory.
The brass lines ( shown in
full ), which extend almost as far as this
bridge, are provided with covers to protect
them from the rain and snow.
The permanent way, consisting of brass
rails, metal chairs, and wooden sleepers,
was purchased from a firm advertising in
THE MODEL ENGINEER , and is employed
for the greater part , the rest being ordi
nary square iron line (shown dotted)
screwed down to sleepers.
At K is
arranged a little contrivance for reversing
the S.E. & C.R. locomotive ( also pur
chased ). A little arm catches against the
reversing lever (on these locomotives placed
outside the cab ) , and sends back the loco
motive ; by this means shunting can be
performed without moving from the levers ,
which are all placed inside the shed .
The starting signal G was lighted by
electric light from an accumulator near by, but this
has recently been disposed of.
The rolling -stock at
one time consisted of three locomotives, two goods
brake vans, and four trucks ; but these have faded
N

С

Arrivol platform

D
A

E

A

!

PGIF
C Deporture platform .
A, Movable Bridge ; B, Buffers ; D
D
C, Platforms ; D , Stands for out
Пн
„M
door portion ; E, Circulating area ; F , Levers for points ; G , Signal
KL
(starting) ; H , Accumulator supplying light to signal lamp; J , Door
to shed ; K , Reversing catch ; L , Switch for accumulator H ;
M , Interior of shed ; N , Flap door.
PLAN OF MR. J. Davies' MODEL PERMANENT WAY .
they soon work loose through the leverage at the
switch The casing must either be hollowed to fit
close up to the block where they meet, or the block
must he cut away to receive the casing; in the
formei case, holes being made in the side of the
block to pass the wires through, and then out
through the face to the switch. It is certainly not

down to one locomotive, one truck , one brake van .
Locomotive No. I was a " Black Prince ” old model,
which, through hard labour, grew so weak that it
could only just crawl along , let alone pull anything ;
it eated all points with lofty disdain , and abso
lutely refused to be in any way guided by them .
This proved the last straw, and it was sold.
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No. 2 was a G.N.R. 776 — a very powerful loco
motive — which could pull with ease all the trucks,
vans, and the other two engines — no light load .
It used to get up such a high speed , even on the
shortest run, that the curves on the points were too
much for it : over on its side it used to go, and then
there was a “ flare-up.”

The

Fifth

" Gauge

Competition .
Tº further encourage model-makingin all its
branches, we offer to send an improved slid
ing caliper gauge, with screw adjustment, 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, book , or
other article to the value of 6s. 6d . will be sent
in place of the caliper 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 caliper 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 address of the sender on the
back. The photographs and 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 copyright of the photo
graphs must be the property of the senders,
and the covering letter should contain a declara
tion to this effect. The competition will close
on March 31st.
Further Notes on the Genera .
tion of X - rays by a Wims
hurst Machine.

FIG . 1.-END VIEW AT B.
Fig . 2.- VIEW FROM THE STATION .
FIG. 3.- PLATFORM END AT E.
No. 3 , which appears in the photographs, is a
S.E. & Č .R. model, and takes points at its highest
speed. As bought, the flanges on wheels were a
trifle too large to suit the permanent way ; these
have, however, been turned down, and its smooth
ness, when running , is all that can be desired .
One thing, however, I must admit -- that the
pleasure of using the completed line is not to be
compared to the pleasure experienced in over
coming the difficulties of construction .

By MALCOLM E. MACGREGOR.
INCE writing the article on the “ Generation
of X-rays with a Wimshurst Machine,"
SINCE
which was published in the issue of The
MODEL ENGINEER of August 31st last, I have,
while experimenting, noted a few further points
which may be useful to others interested in this
subject. Hard tubes which are not fitted with
one of the several forms of regenative apparatus,
and have become too hard for use , and will not
answer to the remedies spoken of before, may
sometimes be made to work by the “ rest cure .
The writer had a tube which was so hard that
even when heated all over for twenty minutes
it showed no sign of working , though a 9 - in,
spark was used ; but when the tube was given
a month's rest it worked beautifully without
any need of " heating down," and has worked
well ever since.
Having found when working with Wimshurst
machines that there is a great tendency for the
electrodes on the tube to “ brush ” discharge, I
have tried to overcome this difficulty by making
small indiarubber caps to fit over the electrodes.
An easy way to make these is to get from a chemist
a length of indiarubber tubing , of such a diameter as
to fit over the electrodes rather tightly ; cut off
pieces about 1 in. longer than the electrodes, and
fit on one end of these pieces (with elastic glue )
little indiarubber heads. When the glue has dried ,
bore a small hole in the centre of the heads for the
wire from the Wimshurst to pass through, as shown
in the sketch on the next page. It is wonderful
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what a difference the caps make . I find on my
tubes that they entirely do away with brush dis
charge, and thereby improve the generation of X
rays in the tube . A question which is often asked
in connection with radiography is , “ What exposure
should be given ? ” This can never be definitely
answered , unless one knows exactly what size
machine is being used, the make of tube, and the
distance the article is from the tube. I therefore
recommend the enquirer to make a series of trial
exposures . This can be done on one plate as follows :
Supposing the object to be radiographed to be a
hand, and the plate 4 ins. by 5 ins. in size, you will ,
first of all , require a piece of f-in. sheet lead 5 ins.
by 5 ins. With this beside you, place the object
(hand) on the sensitised plate, and cover the hand,
say, to the extent of 4 ins. with the lead sheet ,
leaving i in . of the hand and plate exposed . If
the total exposure is to be five minutes, give this
portion, say, one minute ; then move the lead
plate along another inch , leaving this time 2 ins.
exposed ; give this another minute, and so on . On
development, which is the best portion can easily
be seen, and the exposure it had can be given to the
next radiograph of the same object ; but remember
the tube must be at the same distance from the plate
as in trial exposure .
-Wire from. winsburst machine
Indio - rubber cop .
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and , at the same time, if it has gone out while work
ing , you can sometimes restart it by blowing on it.
The action of blowing, I suppose, must alter the resist
ance or conductivity of the air surrounding the tube.
Another thing is that when the tube has been
working you can sometimes get a shock by grasping
the tube in one hand , and touching one of the
electrodes with the other. This, of course, has been
known for a long time, and is due to the tube acting
in the same way as a Leyden jar does.
In conclusion , I may add that to be successful
in taking radiographs you must be careful of the
following. Firstly, that your connecting wires are
well insulated with gutta percha , and that points
thereof are tucked away. Secondly, that the tube
is held in a holder which will be quite free from vibra
tion , as if the tube moves at all while the radio
graph is being taken , it will completely ruin the
radiograph. Thirdly, that the plate on which the
radiograph is to be taken should be covered with
black paper, even if the radiograph be taken in a
dark room , as there is always a chance of the sub
ject either scratching or sticking to the sensitised
surface of the plate. Fourthly, and lastly, that all
photographic plates which are not being used
while a radiograph is being taken should be kept out
of the room , or in a lead case, to protect them from
the action of the rays, which would fog them.
An Historic Model Locomotive .

Wire fram wimshurst

pes
Indio-rubber cop

India -rubber cop
INSULATING THE ELECTRODES OF X-RAY TUBES .
As Wimshurst machines which have ebonite plates
oxidise after some use, and thereby deteriorate in
generating electricity, it is advisable to wash the
plates over sometimes with a little ammonia and
water, and then with a little paraffin oil . This
keeps the ebonite in good condition, and at the
same time improves its working.
If any readers are ever in want of a subject for a
radiograph, I advise them to try a frog, which I
think could not be better if it were specially made
as a subject for a radiograph. Its flesh is easily
penetrated by rays, while its bones are just the re
verse , so you therefore get a very clear photograph
of the skeleton of the animal. Any fish which
has thick bones also makes a very interesting
radiograph .
Another thing which should be remembered is
that as a radiograph has not so much contrast as
an ordinary photograph, the detail will be brought
up better if it is developed slowly. The developer
should therefore be diluted with at least half its
own bulk of water, unless the radiograph be wanted
at once, when the usual strength of developer may
be used ; but the result will always be inferior to
the radiograph which has been developed slowly.
There are one or two rather interesting little
facts which I have noticed while working with
hard tubes. One is that while a tube is working you
can sometimes put it out by simply blowing on it,

T the kind invitation of one of our readers,
AT Mr. J. T. Dixon , the son of the lately de
ceased L.B.S.C.R. driver, David Dixon , we
journeyed to Croydon, camera in hand, to view an
excellent model of one of the early locomotives on
the above-named line, which Mr. Dixon, sen .,
made during his spare time in 1852 to 1857 .
Driver Dixon was born at Folkestone in 1825 ,
and early in his career developed a mechanical
gift. At the age of 14 he constructed a model of
steam locomotive, and in 1843 entered the Brighton
works of what is now the London , Brighton and
South Coast Railway , under Captain Latham , the
first locomotive superintendent. When 21 he
became a fully qualified driver and had charge, at
one time, of one of Bury's famous locomotives.
Later he came to Croydon and there built the t -in .
scale model of a contemporary single -wheeled tank
locomotive shown in the two pictures reproduced
herewith .
We have made enquiries, but cannot get any
definite particulars as to the prototype. It would
appear to be a Sharp " single-wheeler, converted ,
like many others of the same type, into a tank
locomotive. The model is accurately to scale,
measuring 8 ins. long over all, and 34 ins. to the
top of the funnel. The driving wheels are only
if ins. diameter, and the whole of the motion is
made to work. The engine is mounted on a base
containing an air pump, a few strokes of which sets
the machinery in motion . All accessories accom
pany the model - screw - jacks, fireman's tools, etc. ,
as will be seen by the photographs. The engine is
named “ Albert, ” and numbered “ No. 1,” but we
understand that these appellations have no historical
significance. They were simply added in the one
case in honour of the Prince Consort, and in the
other because it was the first scale model Mr. Dixon
had made.
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A MODEL OF AN EARLY L.B. & S.C.R. LOCOMOTIVE .
MADE BY ENGINE DRIVER DAVID Dixon , 1852–57 . ( Scale :
in . to one foot.)
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The Torque in an Electric
Motor .
By F. J. KEAN, B.Sc. ( Lond . ) .
Definition of Torque. - Suppose you take a piece
of wood , bore a small hole in the end of it, and fix
it up on the wall by means of a screw or nail in such
a manner that
can turn freely about the point o
(Fig. 1 ). Apply a gentle pressure with your finger
in the direction of the arrow P-then you will
tend to turn the bar round about the fixed point 0 .
If you increase the pressure ( i.e. the force ) , you are
exerting, there will be a greater tendency for the
bar to rotate about the centre O.
Call the force which you are exerting P ; then P
is szid to have a moment about O. Hence when a
force acts on a body, and we speak of the moment
of that force about some point, such as 0, we mean
the tendency which the force has to turn the body
round about O. If P has no tendency to rotate
the body about O, then P has no moment about 0.

( 1 ) bar magnets, ( 2 ) horseshoe magnets. We will
consider only the bar magnet. It consists of a
straight bar of steel about 10 ins. long , and his two
poles, one at each end. Lines of magnetic force
( a better name is magnetic flux) are looked upon
as emerging from the N pole ( Fig. 3 ) , curling round
through the air towards the other end of the bai,
and re- entering it at the S pole. Thus any one line ,
of magnetic flux forms a closed loop. The law
governing the behaviour of two magnets which are
placed near each other is that “ like poles repel
each other , unlike poles attract " ; hence, if a small
magnetised needle which is free to turn on a pivot
at O is placed in a uniform magnetic field , such as

N

FIG. 4.

P

FIG . 1 .
P
FIG . 2 .
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is shown in Fig. 4 , the magnetic flux issuing from
the N pole of the bar magnet will repel the N pole
of the needle and attract the S end . Now, the two
poles of a magnet are always of equal strength ;
hence the needle is acted upon by two equal and
parallel forces acting in opposite directions (but
not in the same straight line). From what we have
seen above, we are able to state that the needle is
acted upon by a torque, and the only effect of a
torque is to turn the needle round about its centre
point O. Hence the effect of a uniform magnetic

C
Now, if the piece of wood had been just twice as
long , and had been fixed up as in Fig. 2 , we could
have applied a pressure to the other end as well .
If, then , a force P had been applied to the bar at
A , and a second force equal and opposite to P had
been applied at the end B in a direction parallel
to the line of action of the first force, the bar would

С

S

Fig . 5 .

С

FIG. 3 .
hive been said to hive been subjected to a torque.
The importint thing to note is that when a body is
acted on by a torque the only tendency of that
torque is to twist the body round ; there is no ten
dency for the body to move along in any direction
-neither up nor down nor to one side.
The points A and B need not necessarily be equi
distant from O, but in the examples which we will
consider they will always be so.
The Torque Exerted by a Permanent Magnet.
Permanent magnets are usually of two forms :

field upon a magnetic needle which is placed at
right angles to it is to exert a torque upon it.
The Torque Exerted by an Electro-Magnet .- In
Fig. 5 the coil shown , which is suspended by a
silk thread , consists of a turn of fine covered copper
wire. If a current is passed through the wire in the
direction of the arrow , a magnetic field will be pro
duced in the direction indicated, and hence this
coil will act just like the magnetic needle did in
Fig . 4. The permanent steel bar magnet may be
replaced , as in Fig. 6 , by a bar of soft iron sur
rounded by a coil which is traversed by an electric
current . Then if the coil is suspended in the
position shown, it is easy to see that the electro
magnet exercises a torque upon it in the same way
that the bar magnet exercised a torque upon the
magnetic needle . Supposing the coil was very
light, it could be supported upon a thin wire axle,
and placerl ia the osition shown in Fig . 7 ; but ,
here again , the electro -magnet exerts a torque upon
it in just the same manner as before.
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The Torque in an Electric Motr. — The arrange
ment of a two-pole direct current motor is shown
diagrammatically in Fig. 8. The current has just
been switched on to the field -magnet windings ,
but not on to the armature, and the direction of the
flux lines across the armature is shown. Notice
that the brushes have been given a backward lead,
so that everything is ready to “ start up." In
Fig. 9 the current has been switched on to the
armature, and the starting resistance gradually
cut out until the motor has attained its normal
speed. Due to the presence of a current in the
main field " -that is, the field
armature, the
due to the field -magnets — has become distorted , so
that the path of the flux lines is not the same as
before.
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and hence it must not cut any lines of flux while it
is in this position. It follows , therefore, that the
position of the brushes must be on a line drawn
perpendicular to the main field . Fig. 10 shows
diagrammatically a portion of a gramme ring arma
ture , with one coil just in the act of being unshort
circuited , and indicates where the sparking occurs.

FIG . 8 .

S

Fig . 9.
TI magnetic field due to the coils on the arma
ture is in the direction of the line joining the brushes.
Now, a magnetic field has always got direction as
well as magnitude, and is, therefore, a “ vector
quantity "; so that if in Fig. 11 the line 0 A repre
sents the field due to the armature in magnitude
and direction, then this field may be imagined to
be built up from two components which are at

FIG . 6.
The reason for the backward lead of the brushes
is that the " axis of commutation " must be per
pendicular to the main field , if there is to be no
sparking at the brushes. Every time an armature
coil passes under the brush it is short- circuited ;
that is , it is closed upon itself, and as it moves away
from under the brush there must be no current
flowing in it, otherwise there will be a spark between
the brush and the commutator segment . While the
coil is under short circuit a very feeble electro
motive force will provide a large current in the
N

N
FIG . 7
coil, and you cannot open any circuit in which a
heavy current is flowing without a spark occurring
at the point where the break occurs .
If there is to be no current in the coil when it
leaves the brush, there must be no electro -motive
force generated in it while it is under the brush,

Brush

Armo !uré

Commutator
Spork will
occur here
FIG. 10.

right angles to each other, viz . , O B and O T. The
component O B , which is by far the smaller of the
two will be in direct opposition to the undistorted
main field ( Fig. 8 ) , and hence its effect will be to
weaken the main field. The component OT will
be at right angles to the undistorted main field ,
and hence, as we have seen above , this is the com
ponent which , in conjunction with the main field ,
will produce the torque, and at the same time it will
distort the main field. Hence , when the field -mag
nets are excited , the presence of a current in the
armature coils produces a torque on the armature ,
and at the same time weakens and distorts the
main field .
In order to explain the action more clearly, the
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armature coils are considered to be divided into two
groups ; one group includes the conductors which
are embraced within an angle equal to twice the
" angle of lead," and these give us a magnetic
field , which is the component O B ( Fig. 12). The
other group includes all the rest of the conductors,
and gives us the component OT (see Fig. 13 ).
Since the position of the brushes remains fixed in
space, it follows that so long as the armature current
remains there will always be a torque acting upon
the armature coils due to the component OT
acting in conjunction with the main field.
This is one method of explaining how the torque
is produced in an electric motor, but it is what we
might call a remote method , because the torque is
exerted upon the armature conductors themselves ,

are placed in just the same position as the wire of
Fig.:16 ; consequently , there is a force acting upon
them which tends to move them in a direction at
right angles to the field and the current. Bearing
e
s
rc
ne
Li of fo
Molion
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FIG. II .

FIG. 15 .
poles of a magnet are always
two
the
that
mind
in
of equal strength, we see that the forces acting at
A and B , in Fig. 16 , form a couple or torque, and as
the conductors are mechanically fixed to the arma .
ture in such a manner that they cannot move
without dragging the armature round with them ,
it follows that the armature itself experiences a
torque which tends to twist it round . But, as all
the conductors on the armature are carrying a
current, each one under a pole face contributes
towards the whole torque , which can be exerted
by the armature for the purpose of overcoming
bearing friction , and doing useful external work .
A

FIG . 13.
and this method does not bring this fact home to
us very forcibly. Another method is therefore
appended below.
Lenz's Law and Fleming's Rule . -From Lenz's
law we know that if a straight wire carrying a
current be placed perpendicularly across a uniform
magnetic field , the interaction of this field with the
magnetic field , due to the current in the wire, is
such that the wire tends to move in a direction
which is at right angles to the original field , and

N

FIG . 14.
also at right angles to the direction in which the
current is flowing in the wire . This will be seen in
Fig. 14 , and the direction of motion can easily be
determined by Dr. Fleming's “ hand " rule, as
sketched in Fig . 15.
Now, the conductors on the armature of a motor

N

S

B
FIG. 16.
Variation of the Torque. -From what has been
stated above, it will be understood that the two
factors which govern the torque in an electric
motor are : ( 1 ) the main field due to the field
magnets ; ( 2 ) the current carried by the armature
conductors. Since the torque exerted depends upon
these two things , it will beseen that if we vary one
while we keep the other constant , then the torque
will vary. Again , if we have a very strong field ,
but a weak armature current, the torque . will be
small, and vice versa : if we have a weak field , but
a strong
armature current, the torque is still only
small. To get the best results, generally speaking,
it is advisable to use well -saturated field -magnets,
combined with a moderately large armature cur
rent . A weak field is unstable, and heavy currents
in the armature cause considerable weakening and
distortion of the field , besides being difficult to
collect without sparking.
( To be continued .)
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and Drilling Spindle .
By W. F. MANLEY.

16 diam

Screwed
Spindle
å silver
steel
Guide
pulley orm
a silver sleel

Кеч,

A

Apadrillingspindle, shownintheaccompanying
drawings and photograph, may be of interest
to many readers of THE MODEL ENGINEER, as no
doubt there are many others who, like myself, look
upon the overhead as one of the acquisitions to our
workshop with which we shall do more ambitious
things such as we could not attempt before.
The style of overhead shown was only adopted
after much argument as to the advantages and dis
advantages of the various styles, and, I think, it
will be found to be the simplest, and one that allows
the most latitude in working. The gear is carried
by a pair of J hangers, in my case ; the shaft is
1 in . diameter mild steel, and the three -speed cone
is built up of three pieces of sycamore. The drum
is built up as shown in Fig. II ; the two flanges
for it and the one for the cone pulley are off one
pattern in iron ; the two for the drum are bored
out a sliding fit on shaft, the one for pulley a good
fit. They were then mounted on a mandrel and
turned all over and finished bright. The ends of
drum are composed of a flange - a disc of 1-16th - in .
sheet steel, 7} ins. diameter — and a sycamore disc ,
* in , thick by 5 ins . diameter, screwed to flange by
stout wood screws and bored i in, full. The drum
proper is built up of twenty - four strips of pine,

up in a wood -turning lathe by a friend and after
wards stained and varnished , and the 1-16th
flanges enamelled . It will be seen that the drum
can be slid along the shaft to where required and
fixed in position by the two f -in . grub screws.
The swing or tension frame is composed of a pair of
cast - iron “ bell crank" levers ( Fig. 4) of the dimensions
given , bored i in . full and faces turned up true, and
a l -in . hole drilled in each boss at the outer end

int
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FIG.1 .- PLAN OF DRILLING SPINDLE .

13 ins . lor and of the tapering section shown ;
they are nailed to the hardwood discs with fine
wire nails, and also each strip glued to the next one
the whole length . When quite dry, it was turned

of arm . One of these “ bell cranks ” is placed at
either end of drum and connected to the other with
two $ -in . diameter mild steel rods with two nuts
at each end . On the front rod a loose guide pulley
runs, and on the back one a weight may be hung
if extra tension is found necessary, but so far I
have found the weight of the frame itself sufficient.
The swing frame hangs free on shaft , but is kept
in position endways by the drum flanges, and is
shifted with it wherever required . With this
arrangement the full traverse of the top slide may
be used or the slide- rest itself shifted , to a certain
extent , without requiring the drum to be moved .
The drilling spindle is composed of two pieces
of square iron bar forged together a T shape, and
finished up to the dimensions given ( Fig . 1 ) . The tail
piece would not be necessary in most cases , but was
so in mine owing to the cross-slide not going right
into the centres of lathe , which also limits the boring
I can do with the ordinary boring tools. The
T -piece was fixed in position in the slide -rest with
the front face truly parallel with lathe centres, and
a 3 - in . hole drilled right through, then with a boring
bar the two ends were enlarged to fin . diameter
for a full į in . deep for the reception of the gun
metal bushes, and the outside ends trued up square
with bore . The bushes are of the dimensions shown
in Figs . 7 to 10 , and are left full enough diameter out
side to require a fairly heavy drive into their positions.
The better plan is to pull then in place with a bolt
and end plates ; the front bush has a 30 degs. taper
bore , and the back one a parallel bore. The
mandrel was turned up from a piece of 1-in . steel,
with a 30 degs. cone to match bush . The threads
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were chased , but would be much better done in a
screw - cutting lathe. The mandrel was finally
ground into position with a little pumice powder
and oil . The parts composing the tail-end of
mandrel will be better seen from drawings. The
pulley was made of steel mounted on a gun-metal
bush and held by a 3-16ths-in . round key. I had
to make a bush, as the piece of steel I had for the
pulley was not wide enough to leave a boss when
turned. A casting would, perhaps, be preferable
for the pulley. The mandrel is adjusted by the
combined use of the two lock -nuts and the said
bush ( which is screwed on mandrel ). There is a
3-in , hole drilled through tail of T and enlarged
and tapped in . at outer end, and a
countersunk screw neatly fitted ; oil is
inserted here, and the space between
mandrel and f -in . bore forms an oil
reservoir. Near the back bush on the
upper side of T a hole is tapped | in .
for the reception of the guide pulley
standard . This is composed of -in .
silver steel and the brass arm shown ;
the two short spindles on which the
loose pulleys run , screw through the
arm against the upright and hold the
whole firmly in place. These guide
pulleys are required when the main
pulley is parallel with bed of lathe .
The standard is screwed into the
before-mentioned in . hole in T and
locked in place with a 4 - in . nut .
When the standard is not in use, its
place is taken by a tightly fitting
-in . screw to prevent lossof oil.
This drill spindle is for a 41-in.
centre lathe ; it may be constructed
on the same principle for any other
size lathe ; the body of the tool has
to be twice the thickness of the
difference between the top slide and
the centres, and about as long as the
front face of top slide.
In conclusion, I might be allowed
to say that I have now had about
three years' experience as an amateur
mechanic , and whatever abilities I
may be possessed of have been self
taught with the aid of THE MODEL
ENGINEER and its handbooks.

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 allached,
though not necessarlly intended for publication .]
Model Steamer Design .
To the EDITOR OF The Model Engineer.
DEAR SIR,—I quite agree with T.B.D. in his letter
on the above subject. A model steamer should have
its propeller as near a horizontal position as possible,

The Society of Model
Engineers .
(Reports of meetingsshould be sent to the offices
of THE MODEL ENGINEER without delay, and
will be inserted in any particular issue
if received a clear nine days before its usual
date of publication .)

Fig . 12. - GENERAL ARRANGEMENT OF MR . F. W. MANLEY'S
OVERHEAD GEAR AND DRILLING SPINDLE .
For description ]
( see page 233 .

London .
FUTURE MEETINGS .-To be held in the Lower Hall
of the Cripplegate Institute, Golden Lane, Barbican ,
E.C. Friday, March 9th, Mr. Harrison's paper on
“ Model Engine Testing .” Tuesday, April 3rd ;
Tuesday , May 1st ; and Wednesday, May 23rd,
" Model Making Competition .” - HERBERT G. RID
DLE , Hon . Sec., 37, Minard Road , Hither Green , S.E.

and the blades should be above the keel , or the
propeller is likely to get damaged. I should like
to know if the Era has any list when travelling.
at a high speed ; also if it has any tendency to run
in a circle . I have a four- footer, and it has the
above faults when driven with full steam. The
rudder was set in a different position , but without
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avail, the boat never answered the helm.
The
engine is a very powerful one, being 1 -in. bore and
stroke. It drove the propeller at 2,000 revolutions
per minute, and the speed of the boat was—well ,
that's a secret at present - it far surpassed my
highest expectations . The single propeller has now
been replaced by twin screws. These are made to
run outwards, but I have not had an opportunity
to give the boat a trial with these, but hope to
shortly. I have tried to build boats of tin-plate ,
but never succeeded ; the making of the stern
generally knocked the job on the head. With
regard to turbines , water-tube boilers are in my
estimation better suited for driving them , as they
have better steaming power. But for ordinary
purposes a return tube boiler is the best if fired
with a blow -lamp. The first boiler I had raised
30 lbs. of steam from cold water in four minutes,
and the day my boat had its trial trip the boiler
blew up. Fortunately, nobody was killed . With
regard to the speed competitions, the clubs seem
to be the only ones that have any chance for the
prize. The lonely amateur has not the ghost of a
chance, especially when he lives about a hundred
miles from the nearest club .-- Yours truly,
STEAMER ."
An Ejector Condenser for Model Steam
Engine.
TO THE EDITOR OF The Model Engineer.
DEAR SIR,—Having seen Mr. Campbell's letter
in a recent issue of theM.E.,I thought the following
notes on a jet condenser might be of some interest.
The glass filter pump is practically a small
Korting's condenser, a type which is very useful
on account of its compactness and efficiency. This
condenser, when well arranged, gives a 12-1b.
vacuum . The usual head for cold water is about
30 ft.
Of course , if Mr. Campbell wished to ascertain
the exact suction made by his condenser, he could
do so by means of a U tube and somemercury.
H. L. SWAN .
Yours truly,
London , S.E.
TO THE Editor of The Model Engineer.
DEAR SIR ,–With reference to Mr. Campbell's
enquiry as to whether any of your readers could
tell him the amount of suction produced by the
small water pump he used , a short time back I
tried an experiment to find the suction of a pump
Suction

Woler
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The jet
was about 5 cm. internal diameter .
of pump used was finer than that illustrated , and
the two nozzles shaped like illustration herewith.
Yours faithfully,
C. DICKSEE .
Hampstead , N.W.
Parting off in the Lathe .
TO THE EDITOR OF The Model Engineer.
DEAR SIR ,—Possibly other inexperienced amateurs
besides myself have experienced a certain weariness,
not to say impatience, when parting off a metal
bar, especially one of any size, in the lathe. I
have found that this process may be considerably
shortened by using an ordinary engineer's pack saw
upon the work whilst running between the centres
instead of
parting tool. The saw is held in the
hand and should for its own sake be moved back
wards and forwards across the work , just as it would
be if the work were stationary. This method is
also useful in parting off slender pieces, which are
so aptin unskilled hands to climb up on to the
tool. The disadvantage is that the saw throws up
a slight burr on what is, frequently, finished work .
Very likely this plan is well - known and in common
use, but I mention it in case it may be of service .
X."
-Yours faithfully,
Separating Waste Battery Solutions .
TO THE EDITOR OF The Model Engineer.
DEAR SIR ,-Although a subject somewhat out of
the scope of the M.E., it might be of interest to some
readers who are fond of dabbling in chemistry .
With the Daniell battery it is a fairly simple matter
to separate the waste solutions, though of course
it would not be worth while with small quantities.
When you have collected sufficient waste solution ,
put into it some pieces of scrap zinc (which must
be clean ) when the blue mixture of copper sulphate,
zinc sulphate and sulphuric acid will be converted
into zinc sulphate and metallic copper. If sufficient
scrap zinc has been added the mixture will become
quite colourless after a time and the precipitated
copper will settle to the bottom of the vessel. The
clear solution can be used in place of zinc sulphate.
Next take the precipitated copper, wash and
allow to dry. Place the copper in a crucible
and put it into a good fire for some time. This will
convert it into black copper oxide which can then
be turned into copper sulphate again by dissolving
in diluted sulphuric acid . This solution can be used
for charging the cells if sufficient copper sulphate
be added to saturate it ; or the solution
can be crystallised and redissolved .
I cannot say if the idea is original ,
although it occurred to me some time
back , and I have found it to answer.
Waste
A. R. MURRAY.
Yours truly ,
Cambridge.

SECTION OF PUMP .
similar to that he shows in Fig. 2 . I fixed the pump,
waste downwards , and connected the suction tube
to a long glass tube which was held perpendicular
with its lower end in a basin of mercury. The
mercury was raised between 35 and 45 cms. up the
tube ( I forget the actual figure, but am certain
it was between the figures stated ). The fall of the
water was only about 8 ft. and the pipe conveying
it about i in. external diam . The long glass tube

To determine the minimum curve a
model railway vehicle will traverse, the best method
is to plot the wheels down on paper in plan to the
largest possible scale, full size where it can be done .
Accurate measurements of the side play between
the wheel flanges and the rail should be taken , as
these affect the result considerably. A large radius
curve can be struck by a thin lath or a piece of
whipcord . Multiply the radius arrived at by two
for the best practical results .
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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 otha 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, and also a " Queries and Replies
Coupon " cut out from the advertisement pages of the current
issue. (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 :
(15,611] Reversing Electric Beam Engine E. K.
(Hammersmith ) writes : I shall be glad if you will answer the
following questions. What inch spark coil would be needed to
transmit a message for a distance of 75 miles by wireless telegraphy ?
Is the beam engine (as described in No. 8 MODEL ENGINEER
series) self-starting ? ' If not, please give instructions for to make
it so . Can it be made to reverse ? If so, please give in
structions,
This depends on many unknown factors, We shall
be publishing a book on the subject very shortly which
Beam engine :
will enlighten you on this matter.
If the contact cam is placed in the diametrically
opposite position on shaft so as the beam is attracted
on the opposite stroke, the engine will run in the op
posite direction. You cannot make it self-starting, as
the design only provides for the turning effort being
applied during a small portion of each revolution.
(15,609 ] Discharging Small Accumulator.
Regulating
F. J.F. (Brighton ) writes: Will you please answer me
a couple of queries ? I have a small motor, taking
about 2 to 24 volts, and an accumulator, 4 volts and
about 4-1 amps. When driving the motor with the
accumulator is the current enough to spoil the motor,
and is the discharge rapid enough to form sulphate ? '
You don't say what current the motor is taking.
Does it get hot when running, and does the accumu.
lator get warm when discharging at that rate ? Accu
mulator should not discharge at more than 4 amps.
per sq. ft. of positive plate surface. There is not
any likelihood of burning up the motor, however,
( 15,608) Electro - plating. N. A. (Wanstead)
Query15179
writes : i should be much obliged if you would
answer the following queries. (1) Would it be very
to nickel-plate the handle -bars , cranks, and gear-wheel
difficult
of a bicycle ? (2 ) What solution is used ? ( 3) What source of
electricity isbest ? ( 4) Would a 10 -volt 2 -amp. Siemens M dynamo
do ? (5 ) What electrode is used ?
Directions for plating will be found in the " Electro -Platers'
Handbook," by Bonney, price 3s. 3d. post free. We should advise
a few large bichromate cells connected in parallel in preference to
a 10-volt 2-amp, dynamo. You need a large current, but a high
voltage is unnecessary .
(15,535) Vegetable Alcohol. F. E. R. ( York ) writes : I am
writing to ask you if you can give me any information on the
following points : ( 1) What is vegetable alcohol made from ?
(2) Is it used much for combustion engines, such as on motor bikes,
in Germany or France ? (3) What does it cost per gallon to
produce ? ( 4 ) What is its specific gravity ? I should be very much
obliged if you can give me any information or tell me of any book
on it .
( 1 ) The alcohol is distilled from wood or vegetable matter.
(2) No ; its price is higher than either petrol or petroleum . (3) Its
price runs at about 35. to us. 6d. per gallon . (4) Approximately
815. We do not know of any book devoted to this subject ex .
clusively.
(15,537 ) Dynamo Coonections ; Dry Cells ; Electric
Ignition . F. B. (Portsmouth ) writes: ( 1) Will youkindly insert
the finishing connections of a compound wound dynamo, the series
connections ofwhich I know nothing ? (2) Would enclosed sample
of twin wire be of suitable gauge for the series coil of the dynamo,
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voltage being 15 and amperage not known, but it may suffice to
know that the dynamo is undertype, N shuttle armature, 2 ins.
diameter, and if ins, long, and it lbs. of 22 wire was used to wind
the magnets and armature, the brushes being carbon held in holders
fixed to a rocker ? (3) How many layers of wire shall the series
coil consist, and whether they ought to lie on top or underneath
shunt coil ? ( 4) What is the composition used in an export
battery, usually sold at is, each, for pocket flash -light, and is the
layer of blotting -paper that separates the composition from the
zinc prepared in any acid solution ? Also would a large cell, say ,
3 ins. by 5 ins., made on these lines be any betterin use than the
one described in your handbook , page 51 ? (5) In a gas engine
spark plug does the current spark across a small air space, or is
there a small make -and-break to produce the spark , and would
the current off a 100-volt main work a plug in a h.-p. gas engine
instead of the usual battery and coil ? (6) Could a 60, 30 and a
10 - volt incandescent electric light be connected in series with a
100-volt circuit, or has the amp rage also to be taken into account ?
(7) Is it possible for you to tell me the fusing point of this wire in
volts and ampres ?
( 1 ) See recent articles on " How It Works." (2) No. The
series coils have to carry the total current output ofdynamo, hence
must be thick wire and of low resistance . No. 16 S.W.G. would
be nearer the mark (3) Wind on two layers of No 16 S.W.G.
on top of shunt coils. ( 4) We do not know the exact composition
of this particular battery , and cannot say from experience whether
it would give better results or not. (5) Both systems are in use.
See “ Gas and Oil Engines," 7d. post free, and also previous articles
on electric ignition . We should not advise you to work direct from
DIAGRAM OF
SWITCHBOARD .

A

CONNECTIONS

cel

Main Switch

the mains, You could run an induction coil, of course , through a
suitable resistance , and with a proper make- and-break arrange
ment fitted to engine. (6) Each lamp must be designed to take
the same amount of current, or they will not burn with the same
brilliancy. (7) Fusing point of enclosed sample of wire will be
approximately 3 amps.
(15,179) Switchboard for Charging : IF. D. ( uenurs .)
writes : Would you kindly give me a sketch of a simple switch
board for charging small accumulators, with wiring to an ammeter
and voltmeter ? Also resistance, if possible, with wire (not lamps).
Have looked through back numbers but cannot see anything.
Do you accept deposits in your system to have goods on approval
from your large firms thatadvertise in the M.E.?
If resistance is used, insert it on the positive lead from
dynamo, We should advise a resistance in field circuit of dynamo
to regulate voltage , however. Get a dynamo with a voltage to
suit that of cells. Diagrams have been published in back issues,
showing all these connections. Yes , Particulars of our deposit
system are published in the advertisement pages,
( 15,539) Running Small Tripolar Motor. H. E. N.
(Acock's Green) writes : I have built an electric locomotive. The
motor is of the “ Simplex " type, as explained in M.E. Handbook
No. 10, but with the tripolar armature, which is to be reversed
by changing direction of current in the armature. My difficulty
is that it will not self-start with any one of the armature poles at
the bottom . I wound the armature as explained on page 26 of
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M.E. Handbook No. 1o, but found it would not start with anyone
ofthe poles at the bottom . I made various tests to remedy this
difficulty, but without success. I tried altering position of brushes,
different currents, etc. In positions otherwise than the above it
went well in either direction . When I received my copy of the
M.E. of January 18th, 1906, I saw in the article “ How It Works
a different armature winding. I tried this method and found that
the polarity of the poles was precisely similar to those indicated
in the diagrams. I had the same difficulty as before, and it would
not run with anything like the power . I made various tests but
without success. I then changed the winding back to the original
method . I then found, by experiments, that the polarity of the
armature poles was as per sketches (not reproduced ). When
brushes are horizontal and positive brush at bottom, it will self
start and run very well, but when reversed pulls into " stop
position , and when started runs very badly. When the brushes
are vertical, it will self-start, except when any one pole is at the
bottom .
The whole matter depends upon the various coils being cut out
of circuit at the dead point. The position of the brushes, or, if
they are fixed , the position of the commutator should be adjusted
till the best results are obtained . There should be just sufficient
lead to allow for the high speed of rotation . If you refer to the
article in January ist, 1903, iss page 7, you will find some useful
information on this subject which will enable you to reason the
matter out, If you have further trouble write us again.
(15,586] To PreventCreeping in Accumulators. D. H. N.
( Highgate) writes : How can I prevent creeping salts in a small
ebonite cased accumulator ? I have made a new positive plate for
it, but they creep up just the same. The plates are 3 ins, by i in .,
and the positive plates are made up to 1 in. thick , The accumu
lator is at present upon the sick - list, but when I receive vour reply,
I hope to make it resume work as usual. !
Is the top of cell sealed up ? If you -melt up some “ British
pitch " (a special brand, sold in 2 -lb . and 4- lb. cardboard boxes),

TOI
query 15267
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winding over with iron wire. We advise you to bring the field
magnets closer together and re-bore tunnel to 3 9-16ths-ins. The
sketch shows what is necessary . Cut away a portion of the yoke
at A , B , C, and D , so as to fetch the pole-pieces nearer together ;
then , if necessary, fit two plates on to back of yokes to make up to
original thickness of metal.
( 15,442] Cells for Driving SmallMotor. J. B.(Edinburgh
writes : I have four 6 -in . by 4- in . and two 5 -in . by 3 -in .
Leclanché cells (exclusive of necks), which I wish to drive a small
model electric motor. I was told here, on purchasing, that the
two small cells would drive same. A small dry cell I have, does ,
but the six Leclanchés together will not. Will you kindly explain
- ( 1) How the defect in the Leclanchés arises ? (2 ) The voltage
and amperage of the two sizes of cells ? (3) How to remedy the
defect, if it is possible ? ( 4) Would a small electric converter
continuous current, low to high, do ; and, if not,why not ? (5) The
price of the remedy, as I do not wish to have to throw the cells
away ?
( 1 ) The cells are probably right enough, and the trouble lies in
the fact that the motor takes much more current than they can
supply. ( 2) The voltage should be r's volts per cell. Amperagea
is very low, or, rather, should be kept low, for if discharged at
high rate these cells simply polarise and give no current. (3) See
reason above. ( 4) If you mean to convert from town supply
mains, we should say it is not worth your while going to the ex
pense of a converter. (5) You might try coupling up the cells in
pairs in parallel-series . But this would reduce the available
voltage.
( 15,614) Dead - black Composition for Metal Fittings. W.
B. A. (Shorehead) writes : I am at present engaged in building a
model T.B. destroyer from one of your handbooks, and being in a
difficulty about a few details, I would esteem it a favour if you
would kindly answer a few questions. ( 1 ) I have made all my
deck fittings of brass, and I would like them bronzed or blackened
in some manner . Can you suggest to me the readiest and most
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and add a small piece of beeswax, and run this into the top of cell
whilst hot, it should prevent the creeping. An ebonite piece is
fitted to top of case and rests upon the top edge of theplates.
Holes are cutin the ebonite to allow the lugs to project through
as required . Vent holes must be left, of course, for the escape of
gases, and through which cell may be filled with acid.
( 15,606) Boiler for Canoe . A. G. F. ( Tonbridge) writes :
( 1) Could you kindly inform me what size boiler would be required
to drive á No. 2 Stuart engine, 2 -in, bore, 15 -in . stroke, at full
speed ? I want the boiler to use in a light canoe, to carry two
persons. (2 ) Where can I get suitable materials for building a
boiler ? (Cost must be kept down as much as possible.) ( 3) What
would be the working pressure ?
( 1 ) To get a full fi.h.-p. from the engine we would recommend
an 18 by 24 vertical multitubular boiler with a firebox 12 ins.
high and eighteen tubes it diameter, thickness of plate to be
* in . steel. We would advise a 2 by 2engine, not a 2 by it.
( 2) T. Goodhand, 37, Paget Street, New Brompton, Kent, can be
well recommended . (3) Working pressure, 60-80 lbs. per sq. in.
is sufficient.
( 15,267 ] Altering. Field - magnets to suit Armature
'Diameter . B. B. (Aintree) writes : Please will you answer me
the following questions. I have nearly complete 1 a Manchester
type dynamo, output 30 volts 6 amps. I have a plain Gramme
ring made of wrought iron, 21 ins. inside diameter, outside 34 ins.
I wound it with it lbs. of No. 20 D.C.C. and just managed to get
all on . I could not get another turn , as it is filled up inside, I
found, when I came to try it on armature tunnel, which is 4 ins.
diameter by 2 ins. wide. The armature is finished, and I do not
want to unwind it. Can I wind armature around circumference
with the same gauge of copper wire, or has it to be iron wire to fill
up the air-gap ? The armature as it is measures 31 ins, outside
diameter.
If finished armature is 31 ins, diameter outside, and armature
tunnel is 4 ins, diameter bore, you cannot fill up this air-gap by

effective manner ? ( 2) I would like to know if a bichromate
battery will do instead of a Bunsen for copper-plating lead, using ,
of course, the sulphate of copper solution and pieceof copper in
the bath ?
( 1 ) Palmer's, of 82-84, Old Street, London, E.C., would supply
you with a thin , hard , dead-black composition which would answer
your requirements. It is sold in bottles somewhere about 6d , or
IS. per bottle. ( 2) Yes.
( 15,126] Telephones. J. L. B. (Helensburgh) writes : Would
you kindly answer the following queries ? ( 1 ) I have three tele
phones, A , B , and C, arranged as follows: A, the central station ,
can ring up Bor C, and B and C can ring up A ,who is able to switch
them on to each other, or all three may speak at once. I wish to
add two more telephones. I can only use one wire ( and earth ) to
each station. I wish to arrange them so that they all may be
able to ring up A, or A may be able to ring up any of them, and ,
by means of switches, may be able to switch them on to either
each other or be able to switch them so that all may be able to
speak at once . At present, with the three telephones, I have to
use five switches - all two-way. ( 2) Can you tell me how to pre
vent evaporation in Leclanchés ? I have tried oil, but it is un
satisfactory. ( 3) Is there any rule for winding relay in accordance
with the resistance of the outer circuit ? (4) Whatis the smallest
gauge covered wire procurable ? (5) What would the result be of
winding a larger quantity of wire on a receiver ? ( 6 ) Can you tell
me of any fairly cheap substance, a piece of which 2 ins. ſong by
I • 16th in . has a resistance of 16,000 ohms ?
( 1 ) An intercommunication system such as is described on pp . 75
77, 6th Edition, of " Telephones and Microphones,” No. 4 of The
MODEL ENGINEER series. ( 2) Unless the cells are subjected to heat ,
or exposed to continual currents of dry air, the evaporation will be
so gradual that an occasional visit with a water -jug should be
sufficient to make up. In the different types of so -called dry cells
glycerine is employed to arrest evaporation. (3) The best resist
ance for a relay depends upon the resistance of the line and the
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B.M.F. of the battery. The magnetic effect of the relay coils will
increase as the square root of their resistance, so that with a given
battery and a high resistance line, the relay would be wound with a
large number of turns, and for a short line the reverse is the case .
(4) No. 50 S.W.G., I mil (1-1,000th in .) diameter. (5) We do not
understand this question. (6) We do not know . A high resistance
can be made by drawing a graphite line on glass,
( 15,034! Electric Oscillations and Waves. c . V. (Gos
forth ) writes : I shall esteem the favour of a reply to the following
queries :-(I ) I wish to carry out someof Mr. Howgrave Graham's
experiments with electric oscillations and waves. Is a Wimshurst
giving a spark of 4 to 6 ins. any use in place of a spark coil ? If
not, why is this ? (2) Could the
shown in Fig. 11,
page 322, in your issue of April 2nd,experiment
1903, be performed with a coil
giving a spark of 4 ins. ? What would be the best size of lamp to
use ? ( 3) What size of Leyden jar would be best for a coil of this
size for producing the oscillations ? Would f-in. diameter brass
balls in the sparking apparatus be correct for a 4-in , spark coil, or
would a smaller size be better ?
(1 ) If the Wimshurst gives a sufficiently heavy discharge, it can
be used for experiments with electric oscillations, but it must be
capable of charging the Leyden jars rapidly enough to produce an
almost continuous torrent of sparks across the gap . In other
words, the quantity generated in a given time must be largeenough
to charge the jars many times in a second, if any striking effects are
desired . Some of the experiments, such as Sir O. Lodge's “ Syn
tonic jars," can be performed without this very rapid expenditure of
power, and all the discharge effects of Tesla coils can be shown,
though the result is feeble when the sparks, brushes, orglows occur
at long intervals instead of in a continuous torrent. Electric wave
experiments are concerned with such smallcapacities, that a very
feeble source of supply is sufficient for all laboratory purposes ;
though for wireless telegraphy, where aerials of larger capacity
are used, a powerful induction coil is necessary. On the whole,
we would not advise you to use the Wimshurst. (2) The experi
ment which you mention can certainly be performed with a 4 - in .
spark coil, especially if supplied by an alternating current, or
continuous with Wehnelt break. The size of the lamp depends
upon thepower available and the amount of the loop which you
bridge. Begin with a 100 -volt 5 c.-p. or 8 C.-p. lamp. The effect
on this, if not sufficiently vigorous, will, at any rate, serve you as a
guide to the best voltage of the lamp which you will require.
Note. - Do not hold the lamp-bulb in your hand when making the
experiment, or the electrostatic attractions and repulsion will
certainly break the filament..(3) Probably one or two of the jars
described on page 101 of the issue of January 29th , 1903, will be
sufficient for most of the ordinary experiments, but, perhaps, hardly
sufficient for those with the large Tesla coil. This matter is dis
cussed in Mr. Howgrave-Graham's articles. Thedimensions of the
discharge balls are not of great importance ; } will do well.
(15,740) Telephone Working. D. H. (Waltham Cross) writes:
I bought a pair of second-hand telephones. Would you kindly
let me know ( 1) how should they be connected ? (2) What are
the meanings of E.C. and M.Z. ? I understand L and Z are line
and zinc . (3) Does the sound travel along line wire in both
directions, or by line one way and by zinc the other.
If you will study our handbook — " Telephones and Microphones, "
7d. postfree, you will find these matters fully explained . They
have also been dealt with in previous query replies. See issue
for April 9th, 1903. The sound does not travel along the line
wires at all ; an electric current, which may be considered propor.
tional to the sound or inflection of the voice, is transmitted, and
this , through passing round the coils of an electro-magnet in
receiver infar instrument, causes a diaphragm to vibrate propor.
tionally . These vibrations are received by the ear.
(15,477] Compound Engine and Dynamo . M. M. (Portland)
writes : (1 ) Will a vertical compound steam engine, of the size
given below , running at 1,200 r.p.m., and at 50 lbs, steam pressure
per sq . in ., be powerful enough to drive a dynamo capable of giving
80 watts ? Engine and dynamo to be direct-coupled, and both
to be well-made mechanically in every respect. Size of bore :
8.-P. cylinder, i in.; length of stroke, in. ; size of bore : L.-P.
cylinder, it ins. ? (2) If not powerful enough at so lbs. pressure,
would it be sufficient at a slightly higher pressure ?
An 80 -watt machine will require about 1-5th b.h.-p. We would not
adont a steam pressure lower than 60 to 70 lbs. per sq. in . The
indicated horse-power of the engine at 60 lbs. pressure in the H.-P.
stearn chest would be about 4-10ths i.h.-P., so that you have
every reason to believe that with good workmanship, 1-5th b.h.-p.
will be delivered at the flywheel. The engine should be well
balanced and the armature should be as large as practicable, as
1,200 r.p.m. for an 80 -watt machine is not a very high speed .
( 15,434) Small Coroish Boiler . J. B. (Kent) writes :
Would you kindly tell me if a Cornish type boiler would be suit
able for a horizontal engine with a cylinder it ins. by 34 ins. ;
and, if so , what size and thickness of shell to stand about 20 or
30 lbs, working pressure ? I should be very much obliged if you
will answer the above.
The boiler should have at least 500 sq. ins. of effective heating
surface , and should be set in brickwork . To obtain the heating
surface, the boiler should measure about 12 ins, by 32 ins. long
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and have a 6 -in . furnace tube. Steel 3-16ths-in , thick should be
used for the shell, and 5-32nds- in . thick for the furnace tube. For
further information, please see the new edition of " Model Boiler
Making," price 6d ., 7d. post fret .
(14,969) Construction of 30 -watt Dynamo. F. A. Go
(Walton -on - Thames) writes : Will you kindly answer the following
about a 30 -watt (6 volts 5 amps.) dynamo which I have ? The
fields and base are as shown in sketch (not reproduced ). The
armature tunnel is at present as shown in sketch , owing to somne
inaccurate machining I had done for me. Could I re-bore tunnel
to it ins, without losing current or voltage, using same amount of
wire as before, or should I gain anything by making this alteration ?
What insulating material could I use for insulating fields, as I
wish to be able to take the coils off the fields at times without
disturbing windings ? What amount and gauge of wire should I
have to put on fields and armature, which isan eight-cog drum ,
with eight slots ? Where could I getGerman silver wire for making
resistances with ?
You could re -bore armature tunnel, but the armature would
have to be made larger also, else the air-gap would be abnormally
large and would cause certain failure. If the bore is only to be
slightly wire,
a layer
enlarged
possiblywind
to armature
, you might
Dynamos
handbook —on" Small
and
in our
as described
of

19969
Every mous
FITTING FIELD CORES INTO BASEPLATE ,
Motors, " 7d. post free. This might save you buying a new arma
ture core or set of stampings. Use a layer or a couple of layers
of brown paper, well varnished with shellac. The field cores can
be made a good fit into yoke or baseplate, and held in place by a
couple of cheese-headed screws, as showr . Use 22 S.W.G. on
armature, and No. 22 on fields, and get on as much as space will
allow . Any of our advertisers will supply you with G.S. wire for
resistances
.
( 15,521) Cost of Charging Cells through Lamps. M. E.
MCG . (Finchley) writes : I should be much obliged if you will
answer the following questions. I have an accumulator , 4 volts
10 amps ., which I am charging off our light mains, as shown, and
find that it does it very well. But whatI want to know is - what
amount of current is being used ? The voltage is 250 volts, at 4fd .
per unit, so how much does it cost me to fully charge this accumu
lator
?
If the voltage of mains is 200, the charging current will be
approximately , 3. amps. Allowing 25 per cent. over the actual
capacity of cell for charging waste (i.l., inefficiency of cell), we
get 12 (say) amp. hours as required current for one charge- i.c.,
I amp. for twelve hours, But as the lamp only passes '3 amp., we
get approximately '3 amp. for thirty -six hours . The electricity
consumed , therefore, is '3 x 200 x 36 watt hours - 60'0
X 36 = 2,160, or, roughly, 2 units =-9d.
(15,549) Electric Buzzer . F. C. R. D. (Doncaster) writes :
I regret that I did not make my query of last week clearer.
want to construct an electric trumpet, which will make a buzzing
noise. Itis to be used in place of an electric bell. I do not mind
whether the diaphragm vibrates due to electro -mechanical action
or magnetically , provided that the instrument makes a buzz when
the circuit is closed. Would ferrotype do for the diaphragm ?
Should the contact-breaker be a screw just touching diaphragm?
Should the electro -magnet have one coil or two, asin an electric
bell ? What should be the quantity and gauge of wire ? Would
the electro-magnet from an old bell 'do ?
An old electric bell magnet would answer the purpose. Take
off gongand arrangea ferrotype diaphragm so that hammervibrates
against it instead of the gong. The diaphragm could be mounted
at the end of trumpet piece. Contact-breaker will be same as
used in electric bells.
(15,594) Running 400- watt Dynamo. H. C. ( Faringdon )
writes: Which requires the greater power to drive -- a ring or a drum
armature dynamo, each of 50 volts 8 amps. ? And how many
16 C.-P. lamps would it run ? What actual (or brake) horse-power
should I expect from an ordinary, well-made, horizontal gas engine
(Otto), 3 -in . bore, 6-in. stroke, two flywheels, 22 ins. diameter,
about 80 lbs. each, or rather less ?
( 1) The same if output is the same in each case, unless there is
a difference in the purely mechanical efficiency of the machines.
( 2) Approximately it b.h.-P., but much, of course, depends on
design , speed, and other unknown factors, A 400-watt machine
would run seven or eight 16 c - p. lamps.
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The Editor's Page .

E announce elsewhere in this issue the result
of our first Workshop Problem Competi
tion . The interest which this has aroused
has been so great that we ourselves have been set
a problem--that of dealing expeditiously with the
entries . In view of the task set us, we have ven
tured to hold over the setting of Problem No. 3
until the present issue, ' instead of giving it last
week as we intended doing . This has given us a
little more breathing time , which we trust our readers
will not begrudge. Possibly some extra time may
not be unacceptable to our competitors , and we
may , perhaps, find it desirable for both sides to
extend the time for sending in solutions .
*
*
W

We may also take this opportunity of referring
to the difficulties of “ J. Bee." These have like
wise aroused the interest of many readers, and we are
now engaged in estimating the merits of large
number of remedies which have been prescribed .
“ J. Bee " will, doubtless, be pleased to hear that he
has the sympathy of so many fellow readers, and
we trust that the prescriptions when published will
relieve his workshop sufferings and probably those
of others who have experienced similar troubles .

Answers to Correspondents .

H. B. ( Halsington ) . — See handbook- " Small
Dynamos and Motors ,” 7d . post free .
E. P. ( Blackheath ).- Please comply with Our
rules .
W. Y. (Scotswood -on - Tyne).-- If you look up the
first and following issues of 1905, you will find a
description of electric locomotive which will
answer your requirements.
H. H. C. (Guildford ) .—We shall shortly publish an
article on the subject you mention .
W. R. (Norwich ).-Recent replies to queries on
this subject will interest you .
A. P. A. ( Withington ).—You will find directions
in several back numbers of this Journal , and
also in Bottone's “ Electrical Instrument
Making ," price 38. od . post free.
J. G. (Brighton ).--Some models of early sailing
ships were given in the issue for March 3rd ,
B. 1904
T. (. Ilfracombe). See our handbook- " Patents
Simply Explained ,” 7d . post free from this office .
V. S. M. (Sheffield ).—Your previous letter has been
replied to . We should say the solution is ex
hausted and needs renewing.
A. H. C. (Balham ).-— See “ Electric Batteries, ”
price 7d . post free for full particulars .
J. W. (Tredegar). — Yes ,there were drawings pub
lished in Vol. I , but this volume is quite out of
print .
“ CALEDONIAN .” — Thanks for your letter , which
shall have our consideration .
H. D. ( Kirkby ).— Please see recent queries and replies .
Also comply with our Rules in future .

A. E. B. ( King's Cross ).-- You will find complete
information on all these points if you will look
up a few recent issues of this Journal. See
Queries and Replies columns.
J. S. (Bulwell).– We have not dealt with this in
our pages at all. No ; the law does not prevent
you from describing it .
C. G. ( Thames Ditton ).— Thanks for the photo
graph of engine-room . We are afraid , however,
it is hardly suitable for reproduction . Thanks
also for your appreciative remarks.
A. L. B. (Liversedge ).— Please comply with our
rules . We should suggest dipping them in a
bath of molten tin . Yes ; a small quantity of
lead should be added , as in solder.
LISCARD , CHESHIRE . —There is no book exclusively
devoted to this subject . Amyl-acetate may be
used successfully . Any of our electrical adver
tisers would supply you with materials.
We
E. F. (Spalding). --Thanks for your letter.
regret that we are unable to publish it .
Notices .
The Editor invites correspondence and original contributions on
all amateur mechanical and electrical subjects. Matter intended
for publication should be clearlywritten on one side of the paper
only, and should invariably bearthe 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.
Thisjournal 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 pricelists, & 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
relating
to sales
the26-29.
paper
addressed to Percival
and
books to be andcorrespondence
Marshall
& of
Co.,
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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Launch Engine .

By ERNEST YOLE .

U

MR. ERNEST YOLE's MODEL LAUNCH ENGINE .

" HE

photographs herewith reproduced

re

made last year. It may interest some
readers to know that this engine won the prize
offered by the Liverpool Castings and Supply Co.
last June ; the castings were supplied by them . I
fitted the reversing gear to it after the competition .
The engine is made in gun -metal and steel , polished
all over, and fitted with studs, hexagon nuts, and
bolts. The principal dimensions are as follows :
Bore of cylinder, 17 ins. ; stroke, * in.;steam ports,
in .;
1-16th in . by
in . ; exhaust ports, } in. by

crankshaft ( balanced ) , & in . diameter, silver steel ,
built up ; piston -rod, 5-32nds in . diameter, silver
steel ; valve rod, } in . diameter , silver steel ; bed
plate , 24 ins. wide, 4 ins. long ; total height to top
of lubricator, 7 ins. ; balance wheel, 2 ins. diameter,
* in . wide on rim . The bedplate and standard are
cast in one with bearings, and bored out for cross
head . Top of standard counterbored and threaded,
32 threads to the inch , and a thread to correspond
cut on the bottom cover to match . This style of
fitting to this size engine gives every satisfaction ,
and brings piston -rod exactly in line with cross-head.
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Workshop Notes and Notions.
( Readers are invlied to contribute short practical Items for this
column, based on their own workshop experience . Accepted
contributions will be pald for on publication , 4 destred , accord
ing to merli. Al matter intended for this column should be
marked " WORKSHOP on the envelope.)
Drilling Small Holes.
By R. J. MITCHELL .
The drilling of holes less than 1-16th -in . diameter
is attended with considerable difficulty when pro
ceeding in the ordinary methods, and a hint on
this score may be acceptable . In the writer's
opinion , small drills are best made from steel wire,
and of the form shown in sketch (B ) . The wire
should be of silver steel , and quite straight, the
THINNED

BACKED-OFF
FROM THISCoor

B

Fig . 1. -ENLARGED
VIEW OF DRILL ,

A

Fig. 2. —The
DRILL IN USE.

drills being made by filing opposite sides of the end
of a piece of wire so as to form two parallel flats,
the end of the wire having previously been turned
into a small cone of the same angle as the grinding
angle of the finished drills. To harden , they should
be plunged into soft soap ( this protects them from
being turned ), and heated quickly in a small Bunsen
flame, and stuck into nearly molten sealing -wax.
This latter gives the drills a remarkable temper,
and hardens in one operation. When using, the
highest possible speed should be employed , and a
cylindrical knurled guide or stay will be found
useful. This ( A ) can be made of brass, and should
be drilled by the drill it is used with , and , of course,
kept for that particular size ; buckling of the drill
is thereby avoided through the pressure being too
great.
A cutting angle may be put on the drills after
hardening, as described, by rubbing on a very fine
oilstone, the point on the cone formed being a good
guide for getting both edges equal in length. Where
à lathe is available but no drilling machine, fine
long holes in cylindrical stuff can be very well
achieved as follows :-Centre both ends of, say, the
rods, and mount between the lathe's centres .
Make a tee-rest with a “ vee " for the tee, and
adjust this so that it fits underneath the already
mounted work . Tighten up, and substitute a drill
chuck , and the work can now be very satisfactorily
fed up by the fingers to the drill. It should be
frequently turned round - i.e., rotated , and hacked
off, and a very true hole will result ; far more so, in
fact, than if the work had been chucked, and the
drill fed up in the usual way. In drilling clock
spring , make a fine hole first with a very hard, fine
pointed centre-punch, and the drilling will be quite
In the case of aluminium , a very keen drill
easy.
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should be used, and the highest possible speed com
bined with the slowest feed to ensure a clean hole,
that is.
No oil is necessary ; in fact, it is a dis
advantage — even turpentine in this case is so — the
drill removing the cuttings better dry.

A Soldering Wrinkle.
By “ A DABBLER."
When sweating together pieces of metal con
taining holes, channels, etc. , such as the parts of
a built-up steam cylinder , I find the following very
successful in preventing these holes becoming
choked with the solder : -A paste is made by
mixing common whiting , or powdered, or preci
pated chalk , with a little water ; the holes are filled
with this paste and any surplus carefully wiped off,
especially where the solder is required to run. The
paste is then dried by gentle warming, and the
sweating proceeded with. On completion, the job
is immersed in dilute hydrochloric acid ( “ unkilled
spirits ” ); this readily dissolves out the paste,
leaving the holes quite clean , without any , or very
little, action on the metal . If " killed spirits " is
used as a flux, care must be taken that it is thor
oughly " killed ,” or else the paste would be more
or less prematurely dissolved and its use rendered
futile. To thoroughly kill the spirit, add sufficient
zinc so that some is left undissolved when all
effervescence ceases.
A Handy Surface Plate Block .
By “ Ex -APPRENTICE."
This useful article may be made in the following
way : -- A piece of plate glass, | in. thick by 12 ins.
by 4 ins. is . procured at a glass warehouse, and
divided into three pieces, making each 4 ins. square.
One side of each piece is then surfaced on the others
with a little fine emery and oil, thus , No.
is

Gloss
plate

Hinge

A HANDY SURFACE PLATE BLOCK .
rubbęd in little circular motions on No. 2 , then
No. 3 is rubbed on No. 3 , No. 3 on No. 1 , and so
on , thus getting the three absolutely flat surfaces.
The best two plates are then mounted in a suitable
case, such as is shown in the sketch, having pre
viously bevelled the edges on a grindstone to give
a neater appearance. The remaining plate can be
kept for rough surfacing, or in reserve in case of
accidents to the others. It is not necessary that
this surfacing block should be mounted as shown ;
any other way would answer just as well , provided
the glass is not subject to undue strain in the
mounting.

March 15 , 1906 .

243

The Model Engineer and Electrician ,

A Convenient Storage Cell .
By R. J. Mitchell.
The appended sketch shows a somewhat new
type of accumulator ; one which, in fact, mechan
ically has several points of superiority over the
ordinary . " sealed -in " cells. As will be seen, the
“ case is of glass, and has two supports at the
bottom made from pitchpine boiled in paraffin wax ,
thus ensuring their resistance of acid . The top

VENT

-PARAFFIN WAX
-LAYER OF OIL

I

A CONVENIENT STORAGE CELL .
is of wood similarly treated, and fitting loosely.
When the plates were in position and top on, the
acid was poured in very slowly ( to prevent splash
ing ) up to within about' } in. of the cover, and then
very hot paraffin wax was poured in through the
vent, thus when cool effectively sealing the whole
business in . The vent hole was then cleaned
through , and some of the acid poured away, and a
layer of oil poured in. This latter ( reşin ) entirely
prevents creeping, and gradual corrosion of the
terminals. The whole of the top was now shellac
varnished three or four times, and the cell was
complete .
The advantages of this method of construction
are, that the plates can be seen , that the cells do
not slowly discharge through the cover ( the voltage
had not dropped at the end of a period of seven
weeks' inaction ), and that in the event of the
necessity of the removal of the plates, all that is
necessary is to gently heat the top with a Bunsen
flame, and the whole lot will remove, paraffin wax
being very much more workable than pitch or any
of the other substances used in this connection.

pieces of work where ordinary methods of cleaning
become too tedious and irksome, or when portions
of the article to be cleaned are not easily accessible.
It consists of the ensuing steps : ( 1 ) wash the article
in warm water ; ( 2 ) immerse it in soda -water in
order to remove grease ; ( 3 ) rinse off soda -water in
warm water ; ( 4 ) if article is of brass or copper,
immerse it for a few seconds in strong nitric acid
( commercially known as aqua fortis ), if of iron
or steel, in strong hydrochloric acid ( spirits of salts) ;
( 5 ) rinse in warm water and dry in warm sawdust.
For bronzing metals either ofthe following pro
cesses may be employed :-First process : ( 1) The
article must be thoroughly cleaned ; ( 2) dipped in a
thick, reddish - brown solution formed by mixing
red oxide of iron ( 1 oz. ) , white oxide of arsenic ( 1 oz .)
and hydrochloric acid (6 ozs. ) . ; ( 3 ) rinsed in warm
water and dried in warm sawdust. The first layer
should be burnished on with a fine brass wire brush ,
the steps ( 2 ) and ( 3) being then repeated until
required darkness of deposit is reached. Second pro
cess : - This method is only used on very high -class
and delicate work. It is similar to the preceding,
but the solution used is a mixture of nitric and
hydrochloric acids (aqua regia ), in which platinum
has been dissolved . This solution is generally
painted on the article, and gives a very permanent
deposit.
It is occasionally found necessary to make a
metallic surface dead -black - as, for example, in
camera fittings portions of photometers, and
similar apparatus. The necessary steps are as
follows :-(1 ) the surface must be well cleaned ;
( 2 ) the article must be dipped in a weak solution of
nitric acid, in which as much copper as possible has
been absorbed ; ( 3 ) heated strongly until surface is
quite black ; ( 4 ) brushed with a soft hair brush to
show finish .
To silver metals, use a paste composed of silver
nitrate ( lunar caustic) and cream of tartar. Care
should be taken in using this mixture to keep it
from exposure to the light.

A Handy Anvil .
By E. L. SIMPSON .
The sketch herewith is of a handy anvil. The
following is the material with which it is to be
made:-One piece of steel rail, A ; two blocks of
wood to prop the rail , B B ; two bolts, C ; four long
А
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AN AMATEUR'S ANVIL .
The Chemical Treatment of Metals.
Ву Series-WOUND."
The following is a quick and simple process for
cleaning metal articles which have become dull
and discoloured through continued disuse, and is
particularly useful when it is desired to clean
either a large number of articles at once, intricate

screws, DD ; and two pieces of angle iron, EE .
The anvil can be made any length, provided the
blocks and angle irons are the same length . I
think the sketch will show quite plainly what is
meant, and I may say that this would prove a very
good and useful anvil for beginners.

Our
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“ Workshop Problem
Competitions .

”

Mr. F. Clements.
This competitor provides a loop -ended lever
which fits over the boss on the back of the face
plate. A pin on the lever (P, Fig. 3 ) is made to

' HE following are notes from some of the many
entries received in connection with the recent
THE
Workshop Problem Competition No. 1.
Obviously , it would be impossible to publish the
articles in full, and therefore we have picked out the
salient points of each :
Mr. R. D. D. Massy.
In this case the competitor thoroughly grasped
the necessity of a hand drive, and suggested the
provision of pieces of iron bar projecting from the

To for boss
of facoplate
loosely.

Pieces of square
iron bor projecting
Bolls
Fig. 3.—MR. F. CLEMENT'S SOLUTION .

Wheel

Fig . 1.-MR. R. D. D. Massy's SOLUTION .
back of the faceplate, between which the hand lever
fits. Every quarter of a turn the lever is removed
and replaced in the favourable position for the next
drive. Nothing is said about the supporting of the
tool, but the competitor mentions that the back
centre may, in some lathes , be used to support the
mandrel . If the loose poppet will not reach so
far, then an iron plate with a centre hole may be
clamped on to the face of the flywheel.
Capt. J. Craigie Norwell
suggests the softening of the casting by leaving it
in a bath of sulphuric acid and water ( equal parts)
for twenty -four hours, and , as indicated in the

engage in on of the faceplate slots at each
working stroke.
1)
" Alpeda.”
Two suggestions to increase the power of the
lathe are here given . Where a back -geared lathe is
available a small wooden pulley is fixed on the crank
shaft driving on to the larger crane of the mandrel.

Lever or
sierto

Position of
rost

Lever of
end or stroke

Gop

To mandrel Pulley
To edge of
foceplota

-Projecting bolts
1

Fig . 4.
.- " ALPEDA's ” SOLUTION .

Fig . 2 .-- Capt. J. CRAIGIE NORWELL'S SOLUTION .
sketch ( Fig . 2 ), driving the work by a hand lever.
In this instance the lever is pivoted on a mandrel,
which fits a hole in the wheel and is supported by
both the lathe centres, the lever engaging with
the projecting ends of the bolts fastening the
wheel to the faceplate.

Three ways of making and fixing the pulley are
given in Fig. 4. The other method is the hand drive ,
in which the lever is fixed to the back of the faceplate
and only half of the wheel is turned at one
time. To give the tool a fair start and to ensure
accuracy, the finishing size is scribed on the side of
the wheel , and two slots (S , S ) are filed in the
periphery to within 1-64th in. of the scribed line .
The outer edge of the wheel is chamfered off with a
file, so that the tool may at once enter under the
skin of the casting.
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Mr. E. Fitzgerald
describes an ingenious method by which he got
over a similar difficulty to that set in the problem .
The cone pulley was removed , a bevel gear wheel
off a drilling machine was fitted, with the aid of a
bush, to the mandrel of the lathe. This wheel
was driven by a worm , made in the following way :
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that if the tool rubs and fails to get under the skin
of the casting a few grooves (G) may be filed in
the circumference of the wheel to be operated upon .
Mr. J. T. Astley.
This solution has some good points, the competitor
providing a support for the tool and reducing the
speed by employing a split pulley (S P )* on the
crankshaft, the belt driving from the latter to a
specially made wooden wheel (WW) fixed on the
back of thefaceplate. Ajockey pulley , with a weight,
is used to keep the driving belt taut. The cutter is
WW
СВ
SR

Bump

FIG . 5.—MR. E. FITZGERALD's SOLUTION.

D

e

lik

S

A piece of 5-32nds-in . square steel rod was coiled
round an 11-16ths-in. bar, and the coilspulled apart to
fit the teeth of the bevel wheel . The coil was then
pushed on to a larger piece of steel rod, and the
whole brazed up in the ordinary way. Other
details were made in the manner indicated in Fig .5 .
A further improvement was made by reversing the
slide -rest on the bed and using the tool upside
down .

TV

СВ
DEFLAN

S

Lathe
bed

Weight
HERE

SP
SP
Fig . 7.—MR. J. T. ASTLEY's SOLUTION .
FIG . 6.-MR. F. W. BATES' SOLUTION .
Mr. F. W. Bates.
In this entry the competitor adopts a method of
supporting the end of the tool,and drives from a small
split pulley on the crankshaft to a wheel formed by
packing up the faceplate ( F ). He also suggests

fixed in a sliding bar (CB ) , one end of which is
held in a vertical support (S ), and the other in the
slide -rest.
Mr. G. V. Newall.
The slow speed necessary is obtained by con
necting the crankshaft with the flywheel itself by a
flat belt, the cone pulleys of the lathe not being
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used at all . To get the slide-rest out of the way it
is fixed into the side of the bed , with the tool
placed in a vertical position ( see Fig. 8 ). To pro
duce a proper grip and prevent slip, lap the shaft
with a few turns of solutioned tape, such as is used
in the rims of cycle wheels , to protect the ends of
the spokes against cutting the inner tube of tyre .

March 15 , 1906.

of a wheelbarrow, as the sketch explains (see
Fig. 10). If you haven't a wheelbarrow he also
explains that a household wringing machine may be
Flywheel
Pocking. Alocks
Weight

Wood pulley

Strut
FIG. 10 .--MR. H. R. BECKETT'S SOLUTION .
employed to the same purpose. The poetic pro
logue to his article, for lack of space, we are
unable to make public .
( To be continued .)
(We regret through an oversight the name of
F. W. Bailey ( 45 marks) was omitted from the list
published in our March 8th issue . ]

Fig . 8.-MR. G. V. NEWALL'S SOLUTION .

We are of opinion that some jockey pulley arrange
ment would prove advantageous, as this could be
devised not only to give a larger arc of contact of
the belt on the crankshaft pulley, but to take up
the slack of the belt occasioned by the reduction in
the diameter of the flywheel being turned .

Workshop Problem No. 3 .
( For instructions to competitors, see issue for
Feb. 22nd . )
Having a small lathe of, say, 3 -in. centres, and
20 -in . bed, without slide- rest or self-acting motion ,
and of not very accurate construction , to accurately
bore an engine cylinder of, say, 3 -in. bore by 4-in.
stroke. The last date for sending in replies to this
problem is March 22nd .

A. T. Hewitt,
The Latest in Engineering.
The suggestion for the hand driving in this
instance is interesting: Take a yard of rope-linen
line, double it, put a lever through the loop at the
end, and twist the rope so as to make one line .

Lever

*

Packing

Lever

Lever

Pulley
O

Rope
twisted

Fig . 9.-MR. A. T. HEWITT'S SOLUTION .

Place the rope round the cone pulley , and , holding
the free end, work the lever, the latter resting on
and gripping the rope at A during the working
stroke.
H. R. Beckett.
This competitor accomplished the two desiderata
in a novel manner . He provides a simple strut for
the lathe tool, but reduces the speed with the aid

A Large Roundhouse , with locomotive drop
pits of novel design , and equipped with an over
head travelling crane, has been built in connection
with two new yards of the Pennsylvania Railroad
at East Altona, Pa. The roundhouse is a com
plete circle 395 ft. in diameter, with fifty - two stalls
90 ft. deep, and is served by a turntable 100 ft. in
diameter. The main portion is 65 ft. wide, with a
60- ft . 123 -ton crane , while parallel with this is a
lean -to span in which the smoke outlets are placed .
There are four drop -pits, one large enough to take
all driving wheels at once, two for single pairs of
driving wheels, and one for truck wheels.
Hardening Iron . - A new process for harden
ing iron has been developed by two Prussian
inventors, who advocate adding to the iron a small
percentage of phosphorus combined with a large
amount of carbon . The iron is heated in a tem
pering powder of bone dust to which are added ,
300 grains of yellow prussiate, 250 grains of cyanide
of potassium , and 400 grains of phosphorus. The
receptacle in which the iron and the ingredients are
placed is closed and luted with clay, and raised to
a clear red or white heat. The material treated is
then taken out and plunged , while still hot, into a
warm
ath. It is asserted that the process will
harden the surface of a piece of iron weighing
400 lbs. to a depth of 0.04 in . , and that the iron
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can neither be cut nor chipped by the best steel
used , although it can be readily welded .

The platform for the electrical gear is at a height
of 95 ft. from the ground level.

Petrol Motor Skating.--In the issue for
January uith last, we gave an illustration and a
few particulars of the new motor skate , which
created so much interest at the last great Auto

Diving by Tube . — A curious new diving appar
atus was tested recently at the South -West India
Docks. It consists of a canvas cylinder 25 ft. in
length , with armholes and a small glass window
a few feet from the bottom. The top is left open.
Captain Livingstone, of the steamer Birnam Wood,
invented the apparatus when his ship was leaking in
mid -ocean . He put together a makeshift tube,
and with a bag of tools took his place at the bottom
of it. The cylinder was then lowered into the
water, and the captain succeeded in repairing the
damage.

The

PETROL MOTOR SKATING.
mobile Exhibition in Paris, and of which M. Con
stantine is the inventor. The invention is known
as the “ Patin Automobile ,” and the photograph
we reproduce herewith shows the automobile skates
attached to the patineur ready for a journey, with
the belt round the waist , carrying the accumulators
which will sustain the motors for 50 miles without
replenishing.
High Electric Derricks. — Two very high
electric derricks have been constructed in the yard
of Messrs. John Brown & Co., at Clydebank, by
Messrs. William Arrol & Co. They are for use in
the construction of the Cunarder which they are
building, and they are designed to raise a load of
5 tons to a height of 120 ft. from the ground level,
with a working radius of 35 ft. from the centre of
the mast, and with a jib slewing through 180 degs .

Making of Artificial
Diamonds .

A New Use of the Electric Furnace.
By E. BASIL FALKNER , B.A. , B.Sc.
" HE one aim and object of the alchemists was
THto discover the method of transmuting the
base metals into gold—the end which the
ia trochemists , or medical men of mediaeval times,
strove to attain was the discovery of the “ Elixir
Vitæ ," a substance which would enable anyone , no
matter whom , to enjoy perennial youth. Although,
in spite of centuries of research, neither of these
most excellent “ recipes " has been brought to
light , nevertheless the wonders of modern science
are no less marvellous. One can easily imagine the
look of surprise and incredulity which would have
been depicted on the face of Geber or Van Helmont
had they been told that it was possible to manufac
ture diamonds out of ordinary cane sugar ! Yet
this has been done .
At first sight it seems more wonderful to convert
sugar into diamonds than lead into gold ; yet if the
composition of the two former bodies be enquired
into, the change will not seem so great as at first
supposed. A diamond is simply an allotropic
form of carbon - i.e., it is soot, lampblack, charcoal,
etc. , but in a different state . The diamond is the
>
crystalline form , whereas the others mentioned
are amorphous " forms of carbon . If a diamond
be strongly heated in oxygen gas, it will burn com
pletely away, carbon dioxide being produced . This
reaction also takes place when charcoal is subjected
to the same treatment. This proves that diamonds
and charcoal are one and the same body, viz . ,
carbon .
Sugar is a compound consisting of carbon,
hydrogen, and oxygen ; and it belongs to a large
class of bodies known as “ carbo -hydrates.” To
understand exactly what this term means, the
formula of cane sugar may be examined ; this is
CuH , 2017. Now , itwill be remembered, the formula
of water is H , 0 ; therefore sugar can be looked upon
as twelve atoms of carbon united to eleven mole
cules of water, as Cl2 + 1H , O .
Hence a carbo
hydrate is a body containing carbon, hydrogen ,
and oxygen , the two last being in the proportion of
two atoms of hydrogen to one of oxygen, as in water.
If sugar is strongly heated, the water is expelled
and pure carbon is left ; thus the connection be
tween diamond and sugar is apparent. The ques
tion then arises — how can this carbon be trans
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formed into the brilliant crystal known as dia
mond ? This problem was solved by M. Moissan,
the eminent French chemist, who, to do this , made
use of the “ electric furnace," invented by himself .
The electric furnace consists of two blocks of com
pressed lime, held together by iron bands . The
blocks are hollowed out in the centre to form a kind
of hearth ; into this hearth two carbon rods pro
ject , to the other ends of which are clamped electric
cables. When the current is turned on an arc
plays between the two carbons, and this has the
effect of raising the temperature of the hearth to
an enormous degree .
The way the sugar and the furnace come into the
manufacture of the diamonds is as follows : The
pure sugar is first carbonised and then tightly
packed into an iron tube, the open end of which is
closed with a cap (also of iron ). This cylinder is
placed in the hearth of the furnace, and the current
turned on. The tremendous heat melts the iron ,
and the carbon dissolves in it , forming carbide of
iron . The molten mass is run out into a mould ,
where the exterior of it solidifies . When this takes
place the mass is suddenly cooled by means of a
stream of cold water ; this causes the outer shell to
contract, thereby greatly compressing the interior.
Part of the carbon separates out and crystallises
as diamond . Much of the residue can be dissolved
away by acids, and the diamonds picked out by
hand. The crystals thus obtained are, of course,
very minute ; but , nevertheless , it has been proved
that they are the real article," and are nothing
else but diamonds .
Probably many years will pass before they can be
made of sufficient size to make their manufacture
profitable, but the production of diamonds -no
matter how small —may be considered as the
“ thin end of the wedge ."

Design for a Small Otto
Gas Engine .

Cycle

By WALTER C. RUNCIMAN ,
(Continued from page 202. )
AVING roughed out the cam on the lines
HA Yndicatedwith the last'article,we cane filenit
up to shape ; but it is better to have it full
rather than small until its size has been checked
and the keyway marked off, the latter involving a
very simple process.
With the sideshaft in place and the crank at the
angle shown in Fig. 26 , place the cam on the former
and turn it round until it is in the position shown
in Fig. 27 The keyway on the side-shaft is, of
course, already cut, and it should be on the bottom
centre when the crank is on the top centre ; this
provides for the keyway in the cam coming where
there is plenty of metal . With the cam in the
position shown bearing on the roller so that the
exhaust valve is just on the point of opening- i.e. ,
there is no shake in the lever consequent upon

FIG . 26 .

Fig . 28 .
The Fifth “ Gauge " Competition .

Tº further encourage model-making in allits
branches , we offer to send an improved slid
ing caliper gauge, with screw adjustment, 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 , book , or other article
to the value of 6s . 6d . will be sent in place of the
caliper 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
caliper 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 address of the sender on the back .
The photographs and 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. The competition will
close on March 31st .

there being no clearance between exhaust valve
spindle and pecker block - scribe the lines shown
dotted in the diagram , indicating where the keyway
must come in the cam . If the key which is to be
used here is placed vertically in the keyway in
shaft, the scriber marks are easily and accurately
made up each side . The depth at each end of key
way is then marked off and centre punched, and
if no other means is available , chipped out and
filed up to the required taper , 1-32nd in . being quite
enough in this case.
It is as well , however, to check the closing of the
exhaust valve before actually cutting the keyway.
This is done by turning the crank forward until it
assumes the position shown in Fig . 28 . When the
cam is again slipped on the side-shaft in such a
position (shown by dotted outline in Fig. 26 ) that
the exhaust lever has just allowed the valve to
close again , the existing keyway in side - shaft and
the scriber lines on cam should be in line . For if
the cam is too full and the opening is set just cor
rectly , the closing will be very much too late . If,
on the other hand , the cam is small-a matter to
which the reader's attention was called previously
and the opening is correct, the closing will be too
early . The only thing to do then is to equalise the
settings as far as possible by cutting the keyway
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so as the opening will be slightly late , and the
closing not quite so early . Some judgment and
experience are two useful commodities under cir
cumstances such as these ; but if the foregoing
articles have been read and understood , there is
no reason to suppose that any confusion will exist
while the job is being put through. It is preferable
to leave the metal full on both opening and closing
sides, as the final adjustment is then quite easily
made. On the governing part of cam too much
care cannot be bestowed to ensure getting a fair
curve ; and there is considerable scope, too, for
experiment of a very interesting nature for those
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and governor gear, it is not possible to say without
a trial what the precise effect of any given spring
will be, but as a basis to work upon we should say
the following sizes will give very good results :
For the GOVERNOR.-As No. 205 in Terry and
Sons' list No. 14 ; 2 } ins. long ; of No. 20 S.W.G.
ExhausT VALVE . — Conical ; 1 long ; 5-16ths in.
diameter ( clear ) at small end ; 1 in . diameter
( clear ) big end ; No. 15 S.W.G.
AIR VALVE . - Conical ; 2 } ins. long ; } in . inside
diameter big end ; 5-16ths in . inside diameter small
end ; No. 20 S.W.G.
EXHAUST LEVER . - Spring for holding and
steadying lever on the fall of cam may be the same as
the governor regulating spring . All of these springs
can , no doubt, be supplied by our advertisers.
At the moment of going to press a complete set

Fig . 27
MARKING OFF
CAM FOR

KeYWAY .

who care to use several cams in turn of varied
shapes and sizes. The results of such trial runs
would be not only most interesting but instructive.
When the cam is finally keyed up and all the
settings are satisfactory , the pair of gear wheels
which drive the side shaft should be marked with
an X or an 0 , or any distinctive mark , so that when
at some future time the engine is dismantled for
cleaning or an overhaul, the wheels can be set again
in their correct relative positions ; if they are not,
then the valve settings will be quite out of order.
Regarding the springs required for the valves

of parts, consisting of castings and forgings of this
engine, came to hand from Messrs. Henry Butler ,
of Whiston Street Works Derby.
We have
had a glance over them , and are glad to be able
to say that they make a very good set , especially
when we bear in mind the very modest figure at
which this firm is supplying them to readers of
this journal. The crankshaft is a particularly
good specimen of forged work , as are also the valves
-the head and spindle being worked from one
piece of metal .
( To be continued. )
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Torque in an
Motor .

Electric

By E. J. KEAN , B.Sc ( Lond .).
( Continued from page 232. )
The Torque in a Series -wound Motor . - In a series
wound motor the current which flows through the
armature also passes round the field -magnet coils.
Considering such a motor at rest, the field -magnets
contain only their residual magnetism . If, how
is now switched on to the motor ( a
ever, current
“ starter ) being used ), this current excites the

15000

per
Flux
:density
59

field -magnets and flows through the armature.

10.000

increase the strength of magnetic field, and bring it
also up to its maximum value. Also, from the
shape of the curve we find that at first the increase
in strength of the field is nearly proportional to the
increase in the current strength ; but afterwards a
large increase in current strength only produces a
small increase of magnetic field strength, and the
iron of field -magnets is said to be nearly " satu
rated .” Now , the torque exerted by the motor is
proportional to the strength of the armature cur
rent, as well as the strength of the field , and we
have seen that at first the strength of the magnetic
field is proportional to the current strength, so
that we should expect from this method of reason
ing to find that the torque exerted by a series
wound motor is, at first, nearly proportional to
the square of the current strength, because the same
current flows through both armature and field
magnet coils. Later on , however , when the iron
of the field-magnets approaches saturation , we can
say that the magnetic field strength is practically
constant (i.e. , it does not vary much ), and so the
torque exerted by the motor will be proportional
simply to the armature current.
That this is nearly true in practice will be

foot
.-lbs

5.000 .

0
3
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FIG . 17 .

Torque
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The presence of this current in the armature,
acting in conjunction with the magnetism produced
in the field -magnets , causes a torque upon the
armature, and makes it revolve. As the resistance
in the starting -box is now gradually cut out, more
current flows ; the magnetism in the field -magnets
and the current in the armature are thus both
increased in strength . Fig. 17 shows what is known

0.30 ,

A

0.15
Series - hound
molod

2
3
Current in omperes
FIG . 18 .
as a “ magnetisation curve," and it tells us how
the magnetism of the field -magnets varies with
the current which flows round the magnet coils.
We note how, when the current is switched on to
these coils and gradually increased in strength up
to its full normal value of 3 amps. , the result is to

6
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Shunt-wound motor

10
5
Armature current in omperes
FIG . 19 .
gathered from Fig. 18 , which shows how the torque
exerted by a small series-wound motor varied
with the current applied to it. At point A the
fields are evidently approaching saturation , and
the curve now becomes a straight line, showing that
the motor torque is now proportional to the arma
ture current. The torque was measured at the fly .
wheel, and so to get the true torque exerted by the
motor we would have to make allowance for the
torque which is necessary to drive the armature
round in its bearings at constant speed . Table I
torque ” curve
gives the figures from which the
was plotted .
The Torque in a Shunt-wound Motor.-In the case
of a shunt-wound machine themagnetic field remains
practically constant from
no load ” to
full
load " if the voltage of supply is constant ; hence,
since the torque is proportional to the field strength
and the armature current, it follows that the true
torque is directly proportional to the armature
current ( but not the total current which the ma
chine takes) , except at high loads, when the heavy
armature current weakens the field somewhat.
Fig. 19 shows a torque curve taken from a small
shunt-wound motor, and affords experimental
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proof of the above statement. As before, it was
the torque available for useful work which was
measured , the readings being recorded in Table II .
The Torque in an Induction Motor. – Probably
the clearest way of investigating the question
in this case is as follows :- Imagine the motor
( Fig 20) to be running light at first, then we
know that the magnetic flux due to the current
in the “ stator " coils is travelling round the
inside of the stator iron at a speed which is
slightly greater than the speed of the periphery
Rolor
• Air qop
Slator

Phase 1

Rolor bars
Phose. 2 .

2
Stator

FIG. 20
of the “ rotor," the " slip " being defined as the
ratio of the difference of these two speeds to the
speed of the stator field . Now consider what will
happen if a torque is applied to the flywheel of the
motor by any means, such as a rope brake. The
effect of this is to slow down the speed of the rotor
somewhat, and thereby increase the " slip .” But
if the slip be increased this means that the speed of
the magnetic field relative to the rotor periphery is
increased . Then, if this be so, the rate at which
the magnetic field sweeps across the rotor bars is
increased - in other words, the “ voltage ” gener
ated in the rotor windings is increased . Increased
voltage in the rotor circụit means, of course, in
creased current in the rotor bars, and this, acting
in conjunction with the stator field , produces an
increased “ torque ” upon the rotor, and enables
it to do the extra work required at the flywheel.
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motor can exert is directly proportional to the rotor
current. Experimental proof of this is obtained
by examining Fig . 21, which was obtained from a
small two-phase induction motor which had a
squirrel-cage " rotor) ,
wound ” rotor ( not a
an ammeter being placed in each phase of the rotor
circuit.
TABLE I.
Current in
Torque in
foot- lbs.
amperes.
1.30
090
1.68
• 125
.187
1.85
2.00
• 230
2.05
.250
2:41
• 375
2.60
.460
TABLE II.
Armature Current
Torque in
foot- lbs.
in amperes.
O
2:40
0.50
3:25
1.00
3.75
4:30
1:50
2.00
5.00
2:50
5.40
6.60
3:50
7.80
4.25
5.10
9:00
6.00
10.30
13.20
7.60
8.12
13.90
8.75
14:70
9:25
15.80
TABLE III .
Torque in
Current in each
foot -lbs.
rotor bar.
O
07
I.2
0.60
2.2
1.65
2.8
2.80
4:4
3.95
5.30
5.5
6.60
6.8
7.5
7.95
8.7
9:15

Torque

The Junior Institution of Engineers.

3

Two -phase
induction motor
Amperes
3
9
6
Current in eoch rotor bor
Fig. 21 .
It follows from the above reasoning that the
" torque ” in an induction motor will be propor
tional to the “ working ” magnetic flux and the
rotor current. But the working flux remains nearly
full load ” if the
constant from “ no load ' to
voltage of supply is constant, and hence we should
expect to find that the torque which an induction

THROUGH the courtesy of Mr. A. P. Trotter,
the Electrical Adviser to the Board of Trade ,
who was, however, unfortunately prevented through
indisposition from receiving them as intended , the
members were enabled to pay an evening visit to
the Electrical Standards Laboratory, Whitehall, on
February 19th .
The standard ampere balance and standard 100
volt voltmeter were shown , the former measuring
to 65 parts in a million , and the latter to 84 parts
in a million . By means of other balances and
shunts, currents up to 10,000 amps. can be mea
sured , and there are other voltmeters which register
up to 12,000 volts. Smaller currents and pressures
are measured by potentiometers. In a very small
room , which is kept at a constant temperature by
an automatic device, the standard ohm and other
important resistance coils were seen , and the process
shown for the comparison of ohms to the exactitude
of one part in a million . The testing of meters was
explained in the verification room , and a number of
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different types of meters were on view undergoing
the exhaustive test for official approval of con
struction and pattern." Outside in the area is a
battery room , a rheostat for controlling 10,000
amps., and a dynamo and booster room. Other
small dynamos were seen in the repair shops , as
also a rotary converter connecter for one , two, or
three -phase transformers. Before the members
dispersed , their thanks to Mr. C. W. S. Crawley
and Mr. J. Rennie, who had kindly shown them
round, were cordially expressed.
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top sides closing, and generally stiffened the hull.
The deck is 7 in. thick in the centre, and thins off
to each side. It is made of white pine in one piece,
and is surrounded by a low open rail of mahogany.
I had thought of fixing a steel fin , but for appearance
sake I decided on a wooden one . It is made of
pitchpine, and fixed by brass angles to a ke
left solid on the hull . My only reason for using
pitchpine for the fin was because I happened to
have a piece by me. Leaving the solid keel is a good
scheme, as you can preserve your centre line up
to the very last. Fin and keel are curved smoothly
into the lines of the hull and tapered off fore and

A Model Racing Yacht.
FIG . 2. - GAMMON RING .
By EDWARD M. MURPHY.
HAD always wanted to build a big model , so
last August, having workshop facilities and
tools, and my evenings to myself, I set to work
on the 50- in. cutter Dawn , shown in the accompany
ing photograph. She is intended to be a model of
a racing yacht rather than a racing model ; at the
same time she is a practical sea-going boat, and I
am at present just finishing a suit of sails and a
different set of spars and gear for racing.
She is built on the dug -out plan from a log of
California red -wood ( Sequoia Gigantea ), and I can
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FIG . 3.– Bitts .
( Scale : frds full size.)

Fig . 1.—MR. E. M. MURPHY'S MODEL RACING)
YACHT, “ Dawn .''
thoroughly recommend this timber for this class of
model. It works beautifully, being soft and
straight -grained , and in my log , which in the rough
measured 4 ft . 6 ins. by 12 ins. by 6 ins., there was
not a single knot or twist. I anticipated possible
trouble from warping , as I hollowed her out to about
+ in, thickness all over, but I got over the danger
by putting in three deck beams,which prevented the

aft.
About 12 lbs. of lead ballast is cast on
solid around screws, driven half-way into the
underside of the fin .
The lower mast and bowsprit are of pitch
pine, and all the other spars are of white pine.
For top spars on a model of this size the latter
is very light, and quite strong enough .
The sails are made from the Clyde Model
Dockyard Company's special brown striped sail
cloth , and a better cloth for models I never
used . The corners are pocketed and eyeleted,
and outhauls are fitted for the clew of mainsail
and for the jib.
The jib halyard is carried
through three blocks, as on the real article, and
in addition, a purchase is fitted . You will notice
in the photograph that no reef points are pro
vided. If they were, in proportion, they would
be only about the thickness of strong thread,
so I left them out, When it is necessary to
reef } the mainsail, and fore -staysail, I simply
roll up the sail and stitch in the reef points ;
that is, I pass the thread through the sail with a
needle and tie under the roll and cut off. The pro
cess of shaking out a reef tied like this is a simple
job if you carry a small pocket - knife or a small pair
of scissors.
As to fittings, I made them all myself, including
blocks, cleats, brass fife rail , pin racks, main chain
plates, runner chain plates, tiller, sidelight boards,
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DETAILS OF FITTINGS FOR MODEL YACHT.
By Mr. E , M. MURPHY ,
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finished with white top sides and a crimson lake
underbody, and the deck and spars are, of course,
varnished .
I have had Dawn out several times, and I am
delighted with her performance, though she could
do with a little more ballast, which I am going to
add . But, alas ! I have no one to race against ;

etc. , detail sketches of which are given in Figs. 2 to 10
inclusive . Some amateurs might be scared of tackling
blocks where many had to be made the same size.
I had never made two blocks alike before, as my
small racing models were mostly rigged " standing ,'
but with a set of small files and a small drill , added
to a little patience, block -making comes quite easy .

5

0

5

10

15

20

-

21

0°

"

240

30
" 0
26

.0

390

Scale of inches .

21

37:

0

268

15.

44

.0

"

s

Do
0.98

190 °

35.5 "
175

Fig . 11. - SAIL PLAN OF MODEL RACING YACHT , “ Dawn ."
All standing gear is of hemp. I tried wire, but
found hemp cord easier to manipulate, and capable
of neater treatment. Of course, splicing eyes or
strops was out of the question , but wax thread
neatly bound on looks well , and is secure enough
for anything. The running gear is of hard white
cord obtained locally, as, indeed, are all the
materials except the sail cloth . The yacht is

it is the greatest pity that more interest is not
taken in model yachting in this part of the world,
particularly as we have Kingstown and Howth
harbours so near, and they are ideal places for sport,
and with such an organ as THE MODEL ENGINEER
easily obtainable here for the interchange of ideas
and information .
There must be very many points in this ship open
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to criticism , for design is a very weak point with me.
So, if any readers think it worth their while to show
me my errors, I shall only be too delighted to hear
from them through these columns, or direct, for
I am anxious to learn. I may add that I got a
great deal of practical information from The MODEL
ENGINEER handbook on this fascinating subject.
For the information of those who may be inclined
to start on a model of this size, I append the prin
cipal dimensions of my craft :-1.0.A . , 50 ins. ;
L.W.L., 39 ins. ; beam , 10.5 ins. ; depth of body,
5 ins. ; draught , .9.5 ins. ; mast from deck to lower
cap, 30 ins. ; masthead, 4: 5 ins. ; topmast, 25 ins. ;
boom , 36 ins. ; gaff, 26.5 ins. ; bowsprit outboard,
9 ins. ; ditto total, 13.75 ins. ; jackyard , 12 ins. ;
topsail yard , 26 ins.; sail area, 1.918 sq . ins. ; total
cost of materials and a few tools, £ I los.

Marine Engineering and
building Notes .

Ship

By Chas . S. LAKE .
THE “ DREADNOUGHT 9 ) AND THE PRESS.
We are all acquainted with the fact that liberty of
the Press is recognised as one of the fundamental
principles of national life in this country. Nowhere
Fig . 12. -SHEER PLAN .

tion is to be enforced in the future . It is even said
secrecy
that a large percentage of the
was
ordered by the powers that be as a test of what
reliance could be placed upon editorial discretion .
THE VALVE -GEAR OF MARINE ENGINES.
Under this heading, Mr. A. E. Seaton , M.Inst.C.E. ,
is contributing to the Marine Engineer a series of
highly interesting articles. The most recent article,
No. ÎV , contains some instructive matter bearing
upon the earlier formsof valve gearing. From this
it appears that in 1862 the late Mr. Charles Sells,
of Maudslay's, introduced into the navy a method
of working the valves without eccentrics or link
motion , which was ingenious and effective. It
had , however, what to most marine engineers is
a very serious drawback , viz . , four - toothed wheels
which were liable to a considerable amount of wear
and tear, but what was perhaps even worse , was
the terrible noise they made when the engines were
running at certain speeds. The gear was fitted
to a set of Maudslay three -cylinder, three-crank,
horizontal type engines with the valves on top of the
cylinders and driven by a small shaft parallel with
the main crank shaft. This small shaft had a
crank for each valve, and a rod connecting it to the
spindle of the valve. The small cranks were
set at angles of 120 degrees, the same as the cranks
on the main shaft. On each of these crank shafts
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Scale of inches
MR . E. M. Murphy's 50-IN . Model Yacht " Dawn .”
For description ]

else is such real liberty enjoyed , although in the
United States newspapers say and do pretty much
what they please -- not always with the happiest
results. But liberty is one thing and licence
another. It is easy to abuse a privilege, and if weare
to believe the allegations of certain navy officers this
has been done with regard to the battleship Dread
nought, recently launched by the King at Ports
mouth. It is not a sweeping assertion that they
make, the protest applying to a few papers, the names
of which are not mentioned. Of course, whatever
secrets are incorporated in the design of the
leviathan battleship will be duly known before
long, but the time for publicity is , according to the
Admiralty view, not yet; therefore, if all accounts
be true , a stricter guarding of the sources of informa

(see page 252 .
was fixed a spur wheel of equal size, and carried
on a frame were two other spur wheels geared into
one another , and the frame so set in guides as to
gear into the wheels on the shafts. The frame
guides were so formed as to permit the axis of the
lower wheel to move in a circle whose centre was
that of the main crank shaft and the axis of the upper
wheel to move in a circle whose centre was that
of the auxiliary shaft. When in the lower position
with the wheels geared together, the cranks on
the auxiliary shaft were in the right position for
going ahead .
The frame being raised up , the lower wheel in it
revolved round the main crankshaft wheel and
caused the auxiliary shaft to be moved round so
that its cranks came in the right position for going
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astern. The gear was fitted to several ships in the
navy, but for the reason given above it was con
demned and its further use discontinued . In
1880, however , the Barrow Shipbuilding Company
adopted it for the s.s. City of Rome, by the direction
of the late James Humphrys, and although great
care was taken in fitting the wheels and to avoid
the other difficulties which had been experienced
with the gear, it again proved a failure.
THE FLEET EXERCISES.
By the time these notes are in print the evolutions
of the largest fleet of warships ever assembled

boilers are fitted , each working at a steam pressure
of 180 lbs. per square inch.
Loss OF A WELL- KNOWN TUG .
Disaster overtook the well -known steam tug
Conqueror of Liverpool whilst on a voyage from
that port to the Orkney Islands recently.
Difficulty was experienced with the boiler -feed
arrangements, and on the gauge glass being blown
through by opening the drain cock only a slight
hissing sound was heard, and the tubes were found
to be leaking. There being no spare tubes or
expanders on board the fires were drawn and the

*** moor EMCINET,

1904

WINNIE
OCOMOTIVE

MR . W. H. HUNT'S

MODEL ENGINEER "

for training purposes will have been completed .
The ships taking part were those of the Channel,
Atlantic and Mediterranean fleets, with the First,
Second and Third Squadrons. The supreme com
mand was vested in Admiral Sir Arthur Wilson ,
and the rendezvous was Lagos Bay, Portugal.
A LARGE AUSTRALIAN STEAMER .
Messrs. Wm . Gray & Company , of West Hartle
pool , recently launched from their yard the steel
screw steamer Monaro, built to the order of the
Melbourne Steamship Company, Melbourne. She
is a fine looking vessel , with a full poop, long bridge,
two short bridges and top -gallant forecastle.
Accommodation for twenty -four first -class passen
gers is provided on the bridge deck and forty -four
third-class passengers will be housed in the poop.
The officers' and engineer's quarters are in the
bridge house and those of the crew in the forecastle.
The hull is built with deep bulb -angle frames, a
cellular double bottom and large after-peak tank
for water ballast, large hatchways, steam winches
( eight in number ), steam steering gear amidships,
hand screw gear aft , etc.
ple- expansion type
The engines are of the
of over 1,000 h.-p., with cylinders 22 ins. , 35 ins. ,
and 59 ins. , the piston stroke being 39 ins. Two

LOCOMOTIVE .

tug proceeded under sail to Ramsay Harbour,
where it was discovered that the top of the port
combustion chamber had collapsed and drawn
off two stays. The following day the vessel was
prevented by the low tide from getting into Ramsey
and subsequently a storm sprang up, the vessel
drove ashore, and six out of eleven of the crew
were drowned .

A

Model

Engineer "
motive .

Loco

HE photograph reproduced herewith repre
THIsents the result of a first unaided attempt at
model locomotive construction by Mr. W. H.
Hunt. From the illustration , it will be seen that
the locomotive has been built to the design of The
MODEL ENGINEER locomotive, which was the
subject of our coloured plate presented with the
January 7th, 1904 , issue, and details of which
appeared in subsequent issues. The cylinders
were the only parts not made by the builder. Par
ticulars of sizes, etc. , will be found in the above
mentioned numbers. It ay be interesting to note
that the builder of this model secured one of The
MODEL ENGINEER's certificates of merit for his work .
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Engineering Drawing for
Beginners .
By H. MUNCASTER.
( Continued from page 208.)
NY errors in the squares should be care
fully eliminated, as in future examples we will
A
assume all perpendiculars, all angles of
15 degs., 30 degs., 45 degs., 60 degs., and 75 degs.,
tobe drawn by the aid of tee- and set-squares only.
The board may be tested by drawing lines
parallel to each edge at a distance of, say, i in. ,
when A B ( Fig. 9) should be parallel to CD , and
the diagonal A C'equal to the diagonal B D.
The tee- and set-squares are so important in
mechanical drawing, and so useful, that we have
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from O as a centre draw a circle passing through
any one of the given points. This circle will be found
to pass through the remaining two.
To find a point in a given line A B (Fig . 11)
equally distant from two given points C and D ,
outside the line: From Cand D , with any convenient
A

BВ

FIG. II .

ВІ

A

D

С.

radius, draw arcs intersecting at E and F ; draw a
line through E and F, extending to intersect A B
in O. O will be the centre of a circle passing through
the given points, and consequently equally distant
from C and D.
Definition . -A line drawn from any point to
touch a circle without intersecting it is called a
tangent to that circle. A line drawn from the point

B

FIG . 9 .
suggested the foregoing problems with a view of
making them thoroughly reliable. If much work
is to be done, the draughtsm in cannot afford to
dispense with them, or use them if in a faulty
condition .
A little practice will enable the student using
fairly good instruments and squares to limit the
amount of errors to something like 1-100th part of
an inch.

FIG. 12.

D
B

of contact to the centre of the circle is perpendicular
to the tangent. Two tangents may be drawn to
the same circle from the given point A, as A B
and A D (Fig. 12 ). These tangents are of equal
length and a line drawn from the given point A
A

F
FIG . 10.
In making working drawings, problems involv
ing a knowledge of elementary geometry are con
stantly met with , and it is with a view of dealing
with these that we, before proceeding, introduce a
few problems relating to lines and circles.
To find the centre of a circle that shall pass
through three given points, A B and C ( Fig. 10 ) :
From A and B. with any convenient radius, draw
arcs intersecting at D and E ; from B and C draw
arcs intersecting at F and G ; draw through D
and E and through F and G lines intersecting at 0 ;

to
D
B

A

FIG . 13.
to the centre C of the circle will bisect the angle
between the tangents (BAD ).
To describe a circle of a given radius that shall
touch a given line (A B ) and pass through a given
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point ( D ) ( Fig. 13 ) : Set off the vertical line EF
equal to the radius of the given circle ; through F
draw a line parallel to A B ; from D , with radius
EF , describe an arc cutting the parallel line in C ;
from C as centre and radius CD, describe the given
circle. *

If two circles touch each other, the point of
contact will be in the same straight line as the
centres of the circles .
To draw a circle of given radius which shall be
tangent to a given straight line ( A B ) and to a

D

D

G

G

С
H

А

B

A

B

FIG . 16.

Fig . 14.
To inscribe a circle of a given radius in a given
angle BAD ( Fig. 14 ) : Bisect the angle (see Fig. 6)
by the line A G ; set off the line HC parallel to
B A at a distance from it equal to the given radius ,
and intersecting A G in C. With given radius and
centre C inscribe the circle required .
To inscribe a circle in a given angle BAD
(Fig. 15) which shall pass through a given point E :
Bisect the angle by the line AG; if the given point
be on this line, draw E F perpendicular to A G ;
set off F H equal to F E ; from H draw HC per
pendicular to A B, cutting A G in C ; from C as
centre, and with radius C H draw
the circle
required .

given circle ( D G) : If the given line be a tangent
to the given circle, draw ( Fig. 17 ) the line C D
through the centre of the given circle and the point

IC
F

-B

Α:
D.
E

Fig . 17. ,
of contact, and extend to E ; set off D E and DF
each equal to the radius of the required circle,
draw
o parallel to A B ; from the centre C,

G.

E
Н
A

B
H

Fig . 15 .
If the point be not on the line A G ( Fig. 16 ) draw
a line AJ passing through the given point. In.
scribe from any centre o in the given angle a circle
cutting A J in P ; join O P ; from the point E draw
E C parallel to PO ; with Cas centre and radius CE,
inscribe the circle required .

:

This is a most useful problem , and as the same
principle is amplified in some following problems,
it deserves careful attention . Notice that a circle
of the given radius from any point on CF as a
centre fulfils the first condition (of touching the line
A B ) ; any point on the arc may be the centre of a
circle passing through the point D (which fulfils the
latter condition ) ; but
one point that where
the lines intersect ) can be the centre of a circle to
fulfil both conditions.

E

C

G

Α .

B

D
FIG. 18.

with radius CE, draw the arc intersecting F O in
0 ; join CO by a line cutting the given circle at
G ; from O as centre, with radius o G , draw
the circle required .

259

The Model Engineer and Electrician :

March 15 , 1906.

If A B be not tangent to the given circle, erect
the perpendicular D H, passing through the centre
C of the given circle ; set off D E and FH each
equal to the radius of the required circle ; draw
EO parallel to A B ; from C as centre , with radius
H

The Society of Model Engineers .

[ Reports of meetings should be sent to the offices of THE MODEL
ENGINEER without delay, and will be inscried in any par .
ticular issue if received a clear nine days before its usual
date of publication .]
London.
FUTURE Meetings. —To be held in the Lower Hall
of the Cripplegate Institute, Golden Lane, Barbican ,
E.C. Tuesday , April 3rd ; Tuesday, May ist ; and

E

C

F

A

B

FIG . 19.
equal to CH , draw the arc H O cutting
E O, join C 0 ; with centre O , and radius
OG , draw the required circle .
If the given circle is to be included , pro
ceed as in Fig. 18 , except that the point F
will be on the opposite side of the given
circle (Fig . 19 ). This is only possible where
the diameter of the required circle is equal
to , or larger than, the given circle, plus the
distance FD.

A MODEL COMPOUND STEAM ENGINE WITH BOILER.

С

Wednesday, May 23rd, “ Model Making Competi
tion .” – HERBERT G. RIDDLE , Hon . Sec. , 37 ,
Minard Road , Hither Green , S.E.

G

Practical Letters from our
Readers .
B

( 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 .]

FIG . 20.
To draw a circle of given radius which shall be
tangent to two given circles : Through the centres
of the given circles C and D (Fig. 20 ) draw the
line A B ; set off A H and B J each equal to the
radius of the given circle ; from C as centre, with
radius C H , and from D as centre, with radius
DJ, describe arcs intersecting in 0 ; join 0 C,
cutting the given circle in G ; from O as centre,
with radius O G, describe the required circle.
If the given circles do not touch each other, the
construction is the same.

( To be continued .)

A Model Compound Steam Engine with Boiler
TO THE EDITOR OF The Model Engineer.
DEAR SIR , -I am sending you herewith a photo
graph of a model engine and boiler, the former
being made by myself, and is my second attempt
at model engine building. The boiler I purchased;
it is 10 ins. long by 4 ins. diameter, having a
It - in . fue tube and a working pressure of about
20 lbs. per sq. in . The dimensions of the engine
are as follows — H.-P. cylinder, k -in . bore by it -in.
stroke ; L.-P. cylinder, f -in . bore by i - in . stroke .
The cylinders are both double-acting, and operated
with one slide -valve , having a f -in . travel with
cranks set at an angle of 120 degs. - Yours
Tuos STAINTON , Jun .
truly,
Milnthorpe .
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A Model Liner.
TO THE EDITOR OF The Model Engineer .
Dear Sir ,-Iam sending you enclosed a photo
graph of a model liner which I made in about three
days during the Christmas holidays. The hull is
made from a square piece of deal, whittled to the
right shape. The davits are large needles bent
round at the eye ends, from which hang the boats,
of which there are nine . These boats are carved
out of solid pieces. The bulwarks are made from
pins stuck in the hull , with white thread run round .

LL .

MR . F. VETCH'S MODEL LINER.
The masts are long pieces of matchwood, with
strong thread for rigging . The boat is 18 ins.
long over -all. On the whole , vou will admit its
appearance is good . — Yours truly,
CAMPBELL F. VETCH .
Darlington.

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 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 kecp a copy of their Queries for
reference. (3) A stamped addressed envelope (not post-card)
should invariably be enclosed, and also a Queries and Replies
Coupon " cut out fromthe advertisement pages of the current
issue. ( 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 shouldbe 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 :
( 15,445] 20 -watt Overtype Dynamo. T. B. (Wavertree)
writes :I would be obliged if you would answer me one or two
questions on the following: The casting as sketched (not repro
duced ) has a tripolar armature of it ins. diameter and it ins.
long, and is wound with it ozs. of the enclosed wire. The arma
ture tunnel is bored to 1 11.16ths-ins. ; the field -magnets are if ins.
long and 31 ins. in circumference, and are wound with 8 ozs. of
No. 20 S.W.G. D.C.C. (1 ) What current would be required to
drive it? (2) What power would it be with that current ?
( 3) Could this machine be used as a dynamo ? If so , what would
be its output, atwhat revolutions per minute, and what power
would be required to drive it at that speed ? (4) What gauge is
the enclosed wire ? (5) I have a 16 C.-P. 230 lamp in which there

are four filament loops ; one of these are broken , but when con.
nected the other three will still show a very good light. Shall I
waste current by using this lamp ?
( 1 ) It will take about 3 or 34 amps. at 6 volts. (2) That is
about 18 watts , or, say, 20. ( 3) Output as a dynamo would be
about the same if run with plenty of power behind it. Speed,
3,000 revs. ; power required , 1 •12th h.-p. (4) No. 22. ( s) Same
will be still taking current proportional to the light emitted, so no
waste will occur.
(15,441) 170 -watt Dynamo. E. W. (Westhoughton ) writes :
Will you kindly answer me the following questions ( 1 ) How is
it that home-made zinc rods or plates do not eat away gradually
and bought ones do ? ( 2) The rods are generally cast from old
zinc rods and pure zinc, but have been cast from pure zinc and
have the same effect after being amal
gamated. (3) I have a set of 50 C.-P.
Manchester type dynamo castings.
How many volts and amperes would
they produce when made into a
dynamo ? (4) How much wire and
what gauge would be required for
field -magnet and armature, being a
cogged ring armature with ' twelve
slots ? (5) How many revolutions
per minute would the dynamo have
to run at to produce its full capa
city ?
( 1–2) The castings may be some
what porous. (3) Reckoning 3t watts
per candle-power , dynamo should
give about 175 watts . (4) See table
of winding given in “ Small Dynamo
and Motors," 7d . post free. (5 ) Speed
2,800 revs .
(15,516] 8 -watt Motor . F. B.
W. (Hetton -le-Hole) writes : I have
a set of castings for a small undertype
motor, 27 ins. high, if ins. wide, in.
broad ; armature, 1.5-16ths ins. by
it ins. (Siemens H). Would you
please say what windings it should have ? Also what power it
will take, and could it be used as a dynamo ? If so , what cur
rent could I expect ?
Armature, No. 23 S.W.G.; wind full. Field -magnets, No.20
S.W.G.; connect in series to arrnature. Output about 8 watts.
Power required to drive it would be 1-25th h.-p. Would give about
8 volts i amp.
M.
(15,169) Footlights for Model Theatre .
( Edinburgh) writes : I would be extremely obliged if you would
answer the following questions. A friend of mine has made a
marionette theatre and has asked me to put in electric footlights.
The stage is about 20 ins. wide. I intend lighting from nine bi
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chromate batteries if possible. What kind of lamps would it be
advisable to use ? Where would they be procurable, and at what
price ? Would you kindly explain the method of lighting lamps
in parallel and in series ? Which method would be most suitable
to the circumstances ? What gauge of D.c.c. wire should I use ?
Are any fuses necessary, and if so what gauge of fuse wire should
I use ?
Procure, say, 8 or 9 two-volt lamps and run them in series or
parallel as you choose. If in series the connections will be as
shown (Fig. 1 ) ; if in parallel, the wiring will be as Fig . 2. Any
of our advertisers would supply you. Try Thompson ,of Green
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wich . His address is 28 , Deptford Bridge, Greenwich . No fuses
are necessary. No. 20 S.W.G.will do for all wiring.
(15,628) Callbrating Ammeter. G. F. (Abbey Wood
writes : I have constructed and graded a voltmeter. I am now
desirous of grading an ammeter I have also constructed by using
a resistance as mentioned in your handbook on “ Electrical Measure
ing Instruments." What is the most suitable gauge of German
silver wire , and quantity
the same, to give a sistance of
2 ohms ? I wish to grade to 6 amps.
Use 5*78 yds, of No. 20 S.W.G. G.S. wire.
(15.605] Driving Motor from Small Dynamo. H. P.
(Bickley) writes : I first fixed up an electric tramcar railway. I
use a small electric car , with small motor inside wound for 4 or
5 volts, on the three- rail system . It runs well from two t-pt.
bichromate batteries, but as to battery, it soons runs down. I
bought a No. oB “ Empire ” dynamo, which gives 8 volts at full
speed
from
water
motor).
two. orI
three 4(runs
- volt or
6 -volt
lamps
well, The
but itdynamo
will notwill
runlight
the car
have been told it isthe wrong kind of current. Is there any way
I can alter this ? The car runs at great speed from battery, and
I tried the dynamo at fast and low speed .
It appears that the dynamo is not capable of giving sufficient
current to supply the car motor. Perhaps the water motor is not
large enough to supply power to keep dynamo up to speed, hence
voltage drops when load is switched on. You should test the volt
age and output (in amps.) of dynamo when it is supplying motor
to find out exactly what it is developing.
(15.576 ] Miscellany . F. R. (South Wales) writes : I have
a Kapp dynamo (25 volts 4 amps.), shunt-wound, which, when
run at a speed of 3,000 r.p.m. - in either direction - only gives a
very slight spark between two wires when they are connected to
the terminals. I may say that I have just had the armature re
wound ; it is of the drum type, with eight slots, and is 2 ins. in
diameter. The space between the armature and the field -magnets
is 1 • 16th in . full. ( 1 ) Is 1-16th in . too much ? (2) Would it
improve the workingof the dynamo to wind some iron wire around
the armature to make the clearance less, or what method would
you recommend ? (3) How much resistance is required to be
inserted with dynamo to work a t-in . sparking coil ? (4) What
is the lowest voltage (continuous and alternating ) which is sufficient
to cause death - by accidentally touching a live wire, by having
, say, a pairof pliers) and then having the current
a firm gripon(with
switched
? (5) What is the highest pressure (in volts) an india
rubber glove can stand without causing injury to the wearer ?
( 1 ) Rather much. ( 2) Yes ; as described in our handbook
" Small Dynamos and Motors." (3) Probably none would be
needed it you reduced speed to about 2,000 revolutions. If neces
sary , use a few yards of No. 22 German silver wire - say 5 yds.
and cut out as required. (4) This depends on so many unknown
tactors that we cannot say 500 volts might, under certain con
ditions, prove fatal. (5) Thisdepends upon the tendency of that
particular part of the circuit which is touched to spark to earth
probably several thousand volts .
(15,583) Apprenticeship. M. R. C. (Chichester) writes :
I wish to become an engineer, either civil or mechanical, and I
am writing for your advice as to the best method to pursue.
have no means of obtaining a collegetraining, unless I could win a
scholarship, and I have not much idea as to the requirements of
the profession. I am 17 years old, and have just taken the Lon
don Matriculation . I am very fond of all scientific and engineering
subjects.
If you can manage it, we think your best plan would be to get into
some works_engineering, of the kind you prefer — and attend
evening classes, say, twice a week. If you have no technical
institutions near you, perhaps you could arrange to go into " digs."
for a time, so that you would be close at hand forboth your day
and evening duties . A technical school is usually to be found
somewhere near an industrial centre . Perhaps these remarks may
suggest some way out of your difficulty .
(15,696) las V. electric Power. S. P. (Basford )
writes : I have a small bandsaw , a boring and circular saw , which
I want to drive either with a gas engine or an electric motor of
about 5. b.-p. I shall require about 4 E.H.P. I shall esteem it a
favour if you will inform me which will be the cheapest to put
down - a gas engine or a motor, and which will be the cheapest
to maintain with gas at is. 6d . per 1,000 ft.
Gaswill be fully four times as cheap as electric power - possibly
a good deal cheaper. You will find it more economical in every
way to use a gas engine.
(15,387] “ Shunt Battery " Failure. F. W. ( Peckham )
writes : Will you kindly answer the following queries through
your contributor, the author of “ Home Electric Lighting." Last
week I made up a cell according to the instructions given of the
"shunt" battery. The author stated, with a suitable resistance it
would light a 2 -volt lamp for 14 hours. I have been using my
cell to ring an electric alarm , taking the zinc out by day and
putting it in at night just before going to bed, the time at night
being 11 o'clock , and setting the alarm for 7.30 in the morning.
It has rung the bell for four mornings, and now refuses to act.
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The zinc, I find, is wearing away, much after the style of the
guttering of a house. The salt solution has turned to the colour
of the zinc, and the porous pot (from which I have omitted the layer
of pitch) solution is in a frothy condition, the colour something of
chocolate . Will you kindly state whether the cell has acted as
it should do ? I could not tell the voltage, as I do not possess a
voltmeter, but compared it with a quart-size bichromate cell and
a 4 -volt lamp. The last-named cell will make the filament red -hot.
The shunt cell made no impressiou whatever. I am thinking
of making the solid form accumulator described in the same
article. Will you kindly state if the paste for the inside of the pot
is to fill it up or only pasted round like you do a dry battery ?
Can you state the capacity of this cell in voltage and amperage ?
Dry cells would be far more suitable for the purpose you describe.
The
shunt " cell is only intended for continuous working at con
stant pressure, and is not very suitable for intermittent use, as,
like all cells of the double fluid type, there must of necessity be a
slow but sure exhausting action in progress due to the gradual
intermingling of the two solutions. If you should require long
spell of continuous work , then a battery of these shunt cells
will be just the thing — yours has been a case of applying a good
cell to the wrong job. Your description of the action of thecell
you made leads me to suspect that you used very impure chemicals
or wrong . proportions. Yes, the porous pot is filled with the
positive mixture. The cell, if properly made and charged , will
give 2 volts. As regards amperage, this, of course, depends upon
the size of the cell — the larger the cell,the greater the capacity:
For an average , you may take it that, if properly made, you will
get 3 amp.-hours per 1 lb. in weight of leadused in its construction .
( 14,537] Small Undertype Dynamo Windings. H. G. G.
(Newick ) writes : I enclose a sketch of a laminated field -magnet.
Would you please tell me ( 1 ) using this field -magnet and a laminated
armature, which would make the most powerful motor - a tripolar
armature, an eight-cogged armature wound in four sections, or
eight sections, the voltage being 6 volts and the current 3 amps. ?
( 2) The quantity and gauge of wire to wind up the field -magnets
and on the armature ?

SE
overy 14537
UNDERTYPE DYNAMO FIELD -MAGNETS .
( 1 ) An eight-cogged drum armature wound with 8 coils. ( 2)
Armature to be wound with No. 24 gauge D.s.c. copper wire ; get on
as much as you can -- a quantity of about 3 ozs.will be required.
Wind field -magnet with No. 18 gauge d.c.c. copper wire, both
coils joined in series with each other, and in series with the armature :
get on as much as you can in the space - about # lb. in all will
be the weight.
H. S.
( 15,602] Oil Burner for Qas Engine.
(Sediescombe Stream ) writes : I have got a small gas engine,
set of castings rated at ļh.-p. Living in the country, we have no
gas supply, so I had thought of using acetylene, with a motor
cycle lamp as generator ; but on trying it the Bunsen burner will
not act-it soots up and makes an awful mess . Could I heat the
tube with paraffin with a burner something after the kind of Mr.
Moody's destroyer in last week's issue ? Could you advise me
how to make same, with dimensions ?
We should advise you to fit an " Ætna " No. 6 paraffin burner
( as described in our handbook " Gas and Oil Engines,” 7d. post free ).
We do not advise acetylene. This burner can be had from any
of the firms advertising such like goods in this Journal. You do
not need the oil reservoir which usually goes with the burner if
for the oil for engine. See handbook
you have a separate tank
mentioned above. We have no other particulars than those given
of Mr. Moody's engine at the moment, though, if you would like
same, we could put in you communication with him if you will
write us again ,
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( 15,566) Motor Electric Loco Motor.
(Ilford) writes : I propose making an electric engine with an
Ajax " motor, which I need for at least an hour's continuous
And I would like to ask the following questions :
running.
( 1 ) How should I gear it on to the driving wheels ? ( 2 ) Would
it need to be shunt-wound ? If so , how should I do it ? ( 3) How
should I make it reverse ? (4 ) Can you tell me what its voltage is ?
(5) If so , how many Leclanché or bichromate batteries would I
need ? Would an accumulator be cheaper and better ? (6 ) How
are fuses made ? (7) Would I have to get one or two for the
motor ?
( 1 ) A worm gear would be most suitable. See the method
described in the past articles on Electric Locomotives. (2 ) See
handbook_ " Small Dynamos and Motors," 7d. post free, for instruc
tions in winding. (3) By sending the current through either
the armature or the field windings in the opposite direction, but
not through both. (4) Probably wound for a low voltage, but
fairly heavy current - say, 3 volts 3 amps. Bichromate cells, or
an accumulator would do. Leclanches are no use ; use two large
bichromate cells in series, and see what results you get. (6 ) No
fuses are required in such small work . They consist of lead or lead
alloy wire.
( 14,971 ) Great Northern Railway 4-4-0 Type Express
Locomotive. G. H. P. writes : Would you kindly send me an
outline drawing of the G.N.R. engine, No. 1326 class ?
We append herewith an outline sketch to a scale of 3.16ths in .
to the foot of the later class of G.N.R. Ivatt's 4-4 -o type, with
the raised coupling -rod splashers.
( 15,515) Motor for Model Launch . G. C. (Bridlington )
writes : I propose putting a 2 -volt motor into a boat, 4 ft. 6 ins.
long, 6 ins. wide, and 4 ins. deep. What capacity accumulator
should I require to drive the motor, and how many hours would
it drive the boat without re-charging ? Could I get it re-charged
direct from the town's service, which is 220 volts ?
We should advise a higher voltage one, though possibly you
would get some results from it as it is. You don't mention the
current motor is supposed to take. A 20 -watt motor would be
nearer the mark for such a boat. Re-charging : Information on
this point will be found on reference to recent back numbers . The
subject has been dealt with very frequently.
(15,730] Primary Batteries for Lighting: R. I. (Gates
head -on - Tyne) writes : Being desirous of usingelectricity to light
an 8 C.-p. lamp, and as I have not got room enough to spare for an
engine and dynamo- (1) I should bemuch obliged if you would tell
me what system to adopt ? (2) The cheapest place to buy the
material from ? (3) What it would cost formaterial ? (4) The cost of
using an 8 C.-P. lamp for a period of eight hours' continuous
lighting?
Primary batteries are the only other means you could employ,
unless you used the town supply . The former would work out
rather expensive, and unless you have some special reason you
would be well advised not to adopt it. You would need about
32 watts per hour - say 20 volts and 15 amps. ; i.e. , ten bichromate
cells in series of at least quart size each . These would supply light
for, approximately, thirty hours. Prices of materials may be had
from any of the electrical firms advertising in this Journal.
( 15,729] Lacquering Brass. E. T. D. (Catford ) writes :
Can you please tell me the simplest way of lacquering brass ? I
think there is a way with shellac and methylated spirits, but am not
sure of the mode of proceeding, or proportions of shellac and
spirit. Do you beat the brass ? The article to be lacquered is a
circular brass case with soldered joints.
Lacquer can be bought ready for application with a soft brush.
The article should be warmed up to a fair temperature first, in
order that the lacquer will run on smoothly. Make it just so that
you can bear yourfingers on it.
( 15,658 ] Small Electro -motor. J. A. ( Sheffield ) writes :
Willyou give me some advice on the following ? Ihave a small
electro-motor of the " Don " type, for light work. I use it for
rotating a vacuum tube, with current fro three bichromate cells.
Lately I have not been able to get it to work, and am going to
re-wind the field -magnet. Enclosed is a sample of the wire to be
used. Do you thinkit suitable, and can you tell me the gauge of
the wire, and give me a sketch of connections between field -magnet
and armature ? I should be pleased if you could advise me onthe
following : I have made a bichromate battery, as described in your
book on Batteries," but with only sixcells, instead of eight. The
carbons are 5 ins. by it ins. by 1 in., and the zincs 5 ins. by i in .
by in . Can you tell me how many lamps of 12 volts, and using
-25 amp. each , this battery will light ?
( 1) You give no particulars as to size of motor. If the motor
did work all right once, it shows it does not need re -winding to
make it go again, unless some of the coils have been burnt out or
otherwise damaged. The enclosed sample is No. 18 S.W.G.
(bare). We advise you to look for some more likely fault before
you attempt to re-wind motor. Connections between fields and
armature are clearly explained in a recent articles on “ How
It Works," which you would do well to read. (2) You could run
four or five 12-volí lamps in parallel if they only took : 25 amp .
each .
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( 15,416 ) Speed of Small Motors. J. B. (Droylsden) writes :
I should be greatly obliged if you would answer the following
query. I have a motor which I wish to run at two speeds, namely,
1,500 and 2,500 r.p.m. The lowest speed must be its normal one,
and the highest one to be attained by means of a shunt resistance.
What I wish to know is the size and amount of wire on fields; also
armature, and also resistance. The following are the sizes of
the machine :-Length of armature, 2t ins. ; diameter, 24 ins. ;
number of cogs, 16 ; 2 pole-pieces - length, 2t ins. ; width , 2 } ins. ;
depth, it ins. The machine is of the enclosed type. Voltage, 200 .
It is not possible to predict with accuracy the speed at which a
small motor will run with any given winding. The speed can only
be found by trial. We give you details of the nearest winding we
can suggest. If the speed comes out higher or lower than you
require you must rewind the armature with a winding having a
greater or less number of turns accordingly . The speed will in
any case vary according to the load upon the pulley. Wind armature
with No.34 gauge s.s.c. copper wire. Get on as much as you can
about 6 to 8 ozs. will be required. Wind field -magnet with No. 34
gauge s.c.c. copper wire ; also get on as much as you can in the
space - probably about 2lbs. will go on each pole. For regulating
resistance, try about 4 Ozs. No. 32 gauge *“ Eureka resistance
wire. The proportions ofthe motor, the gap clearance, and the
quality of the iron will all affect the question of speed .
( 15,475] Electrically- Driven Organ Blower. F. J. H.
(Leytonstone) writes : I am thinking of making a smallblower
for an organ , and I have read a description of the “ Kinetic "
blower, which seems to be suitable for my case . It states that the
fans are placed alongside one another, and air is drawn into one
fan and expelled from its circumference to the centre of another,
where it is again expelled at circumference to centre of another,
and so on until the desired pressure is obtained . The speed is
about 1,000 r.p.m. Can you please tell me- ( 1) What shape the
fansare ? ( 2 ) What size fans would give 2t-in . pressure (water)
and 70 cubic ft. per minute ? . (3) How many fans I should require ?
If you consider this query is beyond thescope of your Journal
kindly tell me of a bookwhere I could find the information. I
wantto drive blower by a 1 h.-p. electro -motor. ( 1) Will this be
large enough ? (2) Will you please tell me what windings to use
for the motor described in Chapter IV of your valuable handbook
No. 14 for use on lighting main of 150 volts ? (3) Please give
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inside the clock it has to be connected to ? I have seen it in
one issue, but I must have lost it. I have the bell and battery ,
but I am fast at that piece of work .
An article on this subject appeared in our issue for December ist ,
1902 (No. 86, Vol. VII).
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 revieos 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 hisreaders.]
• Reviews distinguished by the asterisk have been based on actual
Editorial inspection of the goods noticed .
Small Tools .
Messrs. Burton , Griffiths & Co., of Ludgate Square, London ,
E.C. , have recently been making considerable extensions in their
department devoted to the sale of small mechanical tools. They
now have an entire floor for the display of their specialities of
this kind, some 180feet ofshow -cases being occupied by callipers,
micrometers, and similar lines. Vices, twist drills, chucks, lathé
carriers, milling cutters, emery wheels, and smalllathes and machine
tools are also exhibited in this department in great profusion.
They extend a cordial invitation to any of our readers to call and
inspect their stock .
Gas and Oil Engines.
We have received from the Universal Electric Supply Company,
of 60, Brook Street, C.-on -M ., Manchester, a descriptive pamphlet
of the “ Ready" gas and oil engines which this form is now
supplying. The engines are made in sizes from 1 h.-p.to3 h.-p.,
the h.-P. and over being fitted with an automatic governor for
regulatin ; the speed. Herewith is illustrated the “ Ready 90
Electric Lighting and Charging Set. Readers looking for a small
engine for their workshop, or for a set as shown above, should send

THE " READY ” ELECTRIC LIGHTING AND CHARGING PLANT .
rough sketch of connection froms armature to commutator. Ring
armature, 16 slots.
We are unable to refer to the particular blower you mention ,
but you will find some information on the construction of a cen
trifugal blower in The MODEL ENGINEER for July, 21st, 1904, page
69. The pressure of the air depends upon the velocity with which
the blades are driven ; the amount of air depends upon the size
of the fan -blades. We suggest that you try two blowers having
eich a fan wheel about 8 ins. diameter, the first fan discharging
into the intake of the second . The speed you mention is rather
low . You will have to build a larger motor to get your power
at a low speed. We therefore suggest a speed of 1,500 rip.m.,
at wbich, if successful, 8-in . diameter fan wheels will be about
the size to give the required pressure . You must, however, regard
the affair as an experiment; the bellows pattern of blowerisusually
adopted for organ blowing. ( 1) Yes, & b.h.-p. should be ample,
(2 ) We recommend you to try a series wound motor . The $ h.-p.
size wound for 200 volts. would give about 1 h.p. at 1,400 to 1,500
r.p.in., at 150 volts . Windings are given on page 50 of our hand.
book No. 14. (3) For connections of ring armature see our hand
book No. 10, page 32. The air pipes should have easy curves ;
all sharp bends are bad .
(15,727) Electric Alarm Clock . W. R. W. (Millom )
writes : Would you be so kind as to let me know how to make the
connections on a drum alarm clock so as to make it ring when in
circuit with an electric bell ? Would you let me know what part

for the special engine supplement, which will be sent post free
upon application.
Change of Address.
We are asked to inform our readers that Messrs. G. T. Riches
and Co. have removed from 4, Gray's Inn Road to more con
venient premises._All communications should in future be sent to
19, Store Street, Tottenham Court Road.
Under New Management.
The business until recently carried on by Messrs. W. J. Cole
mechanical and electrical engineers , at19-20, Cow Cross
and Co.,
Street, E.C., has been purchased by Mr. A. É. Philpot, who hopes
by his wide experience to retain the patronage of the firm's cus
tomers, his speciality being electrical and scientific instrument and
model making .
New Catalogues and Lists .

The Novelty Manufacturing Company, Crighton Works,
Fitzwilliam Street, Sheffield . - We have received a circular fully
describing the " Marvel " door name-plate for affixing to doors of
offices and private residences. The plates are made in brass, with
raised solid brass letters, Price listwill be sent to any reader upon
application .

264

The Model Engineer and Electrician .

The Editor's Page .

E have been very pleased at the great interest
WE which our readers have taken in the work
shop “ conundrums" propounded by “ J.
Bee.” Not only have the replies been numerous ,
but they have all been written with the evident
desire to be of real help to our correspondent in his
difficulties. Most of the letters have been marked
by a sound knowledge of workshop methods, and
have shown that the writers thoroughly understand
the causes of “ J. Bee's ” troubles and the proper
way to avoid them . Our task has been to select
the best of the replies, and it has been difficult,
among so many excellent letters, to pick out any
one which stands out as being above its fellows in
merit. After carefully going through the whole
of the entries, and re-reading many of them , we
have chosen for the prize of ios. 6d . that sent by
Mr. JOHN DEAN ,
6 , Hodges Street,
Park Road ,
Wigan .
*
In many of the other letters, however , there are
some very useful hints and wrinkles given , and we
have selected from these a few portions which we
hope to publish with the winning letter in our next
issue As an acknowledgment of the use to which
we are putting their hints, we propose to award one
of the various engineering pocket-books adver
tised in our pages—either electrical or mechanical ,
as preferred — to the following correspondents :
S. M. Stuart Turner ( Shiplake ), H. A. Stevens
( Ayr ) , S. J. Wiltshire ( Birmingham ), F. R. N.
Curle ( Melrose ) , C. A. Reynolds ( Birmingham ),
W. Wright ( Portsmouth ), J. R. Tucknott (Brigh
ton ) , and A. W. Aldwinckle ( Leicester ). Will these
readers kindly send us a post-card to say whether
they would prefer a mechanical pocket-book or an
electrical one ? In the remaining numerous letters
there are still many which give good and useful
advice , but we think the foregoing cover the ground
At the same time we
sufficiently for the purpose.
appreciate the kindly way in which time and
trouble have been given in the preparation of the
replies , and we should like to select for special
commendation the following :-Col. E. Moore
(Devon ), C. Astin (Manchester ), H. Bradshaw
( Hants) , F. Reason (Chippenham ), W. V. Steiger
( Zürich ), G. Saunders (Tottenham ), J. C. A. Ivory
( Peckham ) , G. A. Hodsman ( York ), H. Woodcock
( Gloucester ) , Ed . Thomas ( Cardiff ), J. Scott Knight
( Hornsey ), J. Gass ( Liverpool), H. J. Slatter
( Stratford -on -Avon ), A. R. Reason ( London ) ,
R. W. Martin (Shepherd's Bush ), A. Wilson (Car
lisle ) , F. J. James (Kensal Rise ), J. G. Randall
( Camberwell ) , A. Cope ( Sherburn ), F. O. R.
Kettering ) , A. V. Helden ( Handsworth ), A. Hobbs
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( Birmingham ), J. Bradwell ( Coventry ), A. H.
Broomfield (Belvedere ), A. Powell (Morledge ), J.
Beard ( Slough ), Miller Parr (Nottingham ). W.
Bryan (Stoke ), J. T. Astley ( Bilston ), and “ Aqua "
( Berwick ).
One gratifying feature of this correspondence
has been the frequent recommendations of our book
“ Practical Lessons in Metal Turning." That this
book has helped many of the writers to overcome
their own lathe difficulties has pleased us greatly.
Another book is also recommended at the end of a
kindly, and somewhat humorous, letter from Mr.
J. Scott Knight ( Hornsey ). He says
: “ Finally,
J. Bee ,' the book you want is 6 The Road to
Vol.
' Common
I,
Success ' ; two volumes.

Sense ' ; Vol . II , “ Experience.' ”. Unfortunately,
Mr. Knight does not state the publisher and price .
so that we regret we cannot execute any order !
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 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 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,
andall new apparatus andprice 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 whom
all subscriptions from these countries should be addressed.
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100 -watt

“ Simplex "

Dynamo .

By CLAUDE C. CLOSE ,

Fig . 1.-MR. CLAUDE C. Close's 100 -WATT 'SIMPLEX " DYNAMO.

CHE dynamo described herewith is similar in
construction to one which was given in The
THE
MODEL ENGINEER for August, 1899, and it is
shunt-wound for 10 amps. at 10 volts — an output
which it readily gives when driven at about
2,400 r.p.m. Before testing as a dynamo it was
connected up to a resistance board, and run as a
motor for two hours ; though the first time this
was tried , by some mishap, the whole of the resist

ance was out of circuit when starting, the result
being that the current proved too much for the
armature and burnt out three of the coils, and so,
of course, the armature had to be re-wound .
To avoid troublesome joints, the field -magnet was
cast in one piece , and this made the winding of the
field coil ( 3 lbs. No. 21 D.C.c. ) very tedious work.
The coil took about six hours to wind and finish
off with flexible leads for connecting to terminal
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board attached to one side of the top pole -piece.
The armature is built of soft iron laminations
(purchased from Mr. A. H. Avery, Tunbridge Wells),
and is wound 12 slots in 12 sections with } lb.
No. 20 d.c.c. wire — about seven turns per coiland was finished off with three bands of thin tinned
iron wire to prevent the coils dying out by cen
trifugal force when the armature is revolving at
full speed—a point which is often neglected in
model armatures, but which is as important as any
other detail .
The commutator was first cast in brass, and then
turned up to a finished diameter and sawn into
12 sections, which are held together on the shaft
by means of two insulated steel collars fitting into
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are adjustable by means of a black fibre rocker
( see Figs. 2 and 3 ). Flexible leads, finished with small
cable shoes, connect the brushes with the terminal
board . An eye -bolt is screwed in the top of field
magnet casting for convenience in lifting the
machine about. I may say that I have had no
excitation troubles , the machine building up readily
each time it is started off, also the armature and
fields rarely get abnormally heated .
To finish the machine, the pole- pieces were
painted black , the field and armature coils were
varnished with shellac, and all brass parts polished
and left bright, the whole being bolted to a polished
wood base, which is clamped down to a wood floor
for driving

SIDE ELEVATION .
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Fig. 2. - ARRANGEMENT OF
BRUSH -ROCKER AND BEARING .
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FIG. 3. -SECTION OF BRUSH
HOLDER .

(Scale :

grooves turned in the end faces of commutator
before splitting up. The ends of each armature
coil were sweated into slots cut in a raised collar
on a commutator, which , I think , is far preferable
to connecting to screws. The bearings are cast in
brass, and are intended to be fitted with inter
changeable brass bushes, so that the wear may be
taken up . They are bolted to lugs cast on the sides
of the pole -pieces, and are lubricated by means of
small cycle lubricators.
In fitting the pulley , which is of brass, a groove
was cut in one of the bosses to fit a pin driven into
a hole in the shaft, the pulley being tightened up
against the pin by means of a nut ( see Fig. 5 ).
The copper gauze brushes are held in contact with
the commutator by two coiled steel springs, and

END ELEVATION.

full size.)

[ For description see front page .]

Any further particulars will gladly be given to
any amateur who is desirous of constructing a simi
war machine .
The

Latest

in

Engineering .

A New Explosive. —A new explosive has been
invented, which has been given the name " Vigorit.'
The inventors claim that the new explosive is
absolutely safe against friction or concussion ;
that it can be fired only by an electric current ; it
cannot be affected by water, and is, therefore, safe
for transportation on land as well as by water.
Fire does not explode “ Vigorit ” -it simply burns
it up, and is free of poisonous gases after
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the discharge, and , therefore, well adapted for
mining purposes.
The new explosive can be made
in different grades, and it is further claimed to be
particularly well adapted for the filling of charges
for heavy guns. For this latter purpose the in
ventors claim the cost of production will be £ 5 1os .
for 100 kilograms ( 220 °46 lbs. ) , while picric acid
—which up to now has almost exclusively been used
for this purpose - costs £15 per 100 kilograms.
For other purposes “ Vigorit " can be produced at
£3 1os. for 100 kilograms, including all expenses,
at the same time offering the advantage of being
lighter than all other similar explosives . To
demonstrate the merits of the new explosive ,
different experiments have been made under the
supervision of men of experience, such as mining
engineers, officers of the army, and other experts,
and the results are said to be highly successful.

COPPER SEGMENTS )

Nut .

bag, or cylinder, is well above the water-line , so
that no difficulty exists as to air supply . Guys
keep the apparatus in position while the occupant
works, his hands being passed through the arms
sewn in the bag , and so free to do what is
needed .

Improved Signalling Apparatus.-According
to Page's Weekly , during the past two or three
months some interesting experiments have been
in progress on the Henley-on -Thames branch of the
G.W.R. , with a new and improved apparatus for
indicating in the cab of a locomotive the position
of the arms of distant signals. The apparatus ,
which is fitted to a goods engine, gives both “ all
right ' and
danger ” signals, aad is designed
to work on both single and double lines. An
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FIG. 6.-TERMINAL BOARD,

The manufacture is being conducted in a small way
at Pullach , Bavaria .

Diving Appliance for Repairing Leaks at
Sea . - A demonstration was given recently in the
Royal Albert Dock, London, of a patent diving
appliance invented by Captain Livingstone. It is
a simple apparatus consisting of a long canvas
bag, or cylinder, supported by hoops or rings , and
fitted with canvas arms and a water- tight window .
The plan was first hit upon by Capt. F. W. Living
stone in the Birnam Wood, in order to get at a
leak some 9 ft. below the surface , the bag being
sufficiently long to allow of it being wered with a
man inside to the weak spot, and by this means
a very serious leak was stopped. The top of the

SIDE ELEVATION .
( Scale : full size.)

(see front page.

“ Atlantic ” type engine has also been fitted with
the apparatus, and some trials at high speed on the
main line are about to be made , the result of which
will be watched with interest. The system has
been entirely worked out by members of the com
pany's staff .
A Wooden Flywheel, 30 ft . in diameter
has been made in an American mill. Its rim is
12 ins . thick , and is built up of forty- four courses
of ash plank. The segments break joint , and are
glued and belted together. There are two hubs
and two sets of arms, twelve in each set , and all of
The wheel weighs about 104,000 lbs.,
cast iron .
and was tested to a speed of 76 r.p.m. , correspond
ing to a rim speed of 1'36 miles per minute .
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Some Useful Workshop Devices .

By V. W. DELVES BROUGHTON .
( Continued from page 219. )
Lathe TESTING AND ADJUSTING .
' HE lathe being the most important tool in the
THEengineer's workshop, a few words about
testing and adjusting may not be out of
place. The alignment of the headstock mandrel
with the lathe bed being the most important, I
will show how this can be easily tested . First
obtain a round bar of iron of sufficient strength not
to bend , and as long as can be easily chucked
between the centres . After carefully centréing and
drilling the ends, turn one end to a blunt point,
just leaving the centre hole clear and the other end
to a cone to fit the hollow nose of the mandrel ;
drive the rod firmly into the nose , and see that the
other end revolvesquite true. On bringing up the
Fig. 14.— MICROMETER ELECTRIC Testing NEEDLE .

sufficiently accurate . It is necessary that these
two adjustments should be effected in the order
given , otherwise the object turned may be parallel,
but not round .
For accurate testing, a micrometer screw with a
platinum point is extremely useful in conjunction
with a galvanometer and small battery ( see Fig . 14 ).
The slightest variation of pressure between the
platinum point and the object being tested is at
once indicated on the galvanometer. Care must be
taken that there is no oil between the point and
the object . In the case just mentioned it is well to
rub the bar or cylinder thoroughly with a cloth
covered with chalk . Referring to the sketch ( Fig.
14 ) , A is the bar to fix in tool post ; B , a threaded
block. The binding post for connecting to galva
nometer and battery is shown at C ; the return wire
is fixed to the body of the lathe. D is the ebonite
insulating block ; P the platinum needle . The
head of screw is shown at E , this may be divided.
For extreme accuracy specialcentres should be kept
Fig. 15. – TESTING
CENTRE .

С Е
D
M15001
CA

A

P - 2000:
B

Fig. 16. -BAR FOR
TESTING ALIGNMENT
OF MANDREL.

Fig . 17.- BAR FOR TESTING ALIGNMENT OF SADDLE MOVEMENT.
back centre, any error of alignment will be de
tected , and must be adjusted by setting over one or
other end of the headstock as may be required .
The rod is now removed and the centre point re
placed , and the back centre brought up to prove if
the centre of the headstock is again opposite that
of the back centre. This operation is continued till
the final adjustment is satisfactory. To effect
this adjustment with absolute accuracy is a serious
operation , and when once effected should not be
lightly deranged for conical turning, etc. I have
spent hours in getting this adjustment correct, only
to find that a change of temperature upset the
adjustment again.
The next operation is to test the parallelism of
the motion of the saddle with the axis of the lathe.
To do this an absolutely true steel bar is centred in
the lathe, and a feeler is fixed in the tool-box and
brought into light contact with bar ; the saddle is
then moved from end to end , and the continuance of
an even contact between the feeler and the test bar
will prove the parallelism of the whole lathe. For
most purposes a piece of commercial bright shafting,
if selected with care and truly centred, will be found

with needle - points ( Fig. 15 ); these can be turned from
brass rod and needle-points driven into holes which
have been previously bored the right size. The
adjustment for parallelism of the slide motion with
the lathe centres is almost impossible for the
amateur , the lathe bed requiring to be planed and
scraped to bring it true.
The next test to be made is to prove that the
cross -slide on the saddle is square with axis of the
lathe. This is proved by taking a cut across a
faceplate of large diameter, and testing with a
straightedge. This adjustment on most lathes
entails returning the lathe to the makers ; but I
have seen lathes with the V blocks made adjust
able on both sides of the bed, by which means the
cross slide can be brought into its proper position.
This adjustment is not so important, however, as
the others, as this can always be put into temporary
adjustment by throwing the headstock over, and
for most purposes a slight error in surfacing is not
of much consequence. As a matter of fact, it is
practically impossible to obtain a true surface in
the lathe, as, owing to the variation of speed as
the tool approaches the centre, the tool will not
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cut equally all over the surface .. A further approxi.
mation can be obtained by scraping with a hand
scraper in the lathe ; but the final operation must
be by hand , and the use of a surface-plate, if abso
lute accuracy is required . In another article I
shall endeavour to show how absolutely plane sur
faces may be obtained on a surface-plate.
The remaining so -called permanent adjustment
consists of testing the parallelism of the barrel of
the tailstock . This is done by placing in position
the test centres already described, and trying the
centres together when the barrel is at its extreme
positions. Any alteration necessitated by an error
in this adjustment will entail filing or scraping one
side of the stops which enter between the two sides
of the bed , and making up the other side with pack
ing as required . For truly accurate work, tailstocks
which set over for turning taper should be avoided ,
and if the lathe is provided with this extremely
useful movement , another tailstock should be pro
vided without this motion . I may be thought
fastidious, but my experience is that these tail
stocks always develope a shake after some use ,
even in the best constructed lathes.
It is useful to make a small fitted case to contain
all the bars, centres, etc. , used for testing the lathe .
Any work expended over these instruments will be
found to pay for itself in a very short time, if
much accurate work is done . To test the lathe
for truth of revolution - i.e., its capability of turn
ing truly circular work , the simplest test is to turn
a ring and plug, and test them one against the
other. Should an error be found here, provided that
the lathe is otherwise in adjustment, the only thing
to be done is to grind the neck of the mandrel true
and the bush to fit it ; but as this requires the use
of a second lathe, it is simpler to send it to the
maker . A common cause for turning oval is want
of adjustment between the neck and bush in which
it runs, and care should be taken before making
this test that there is no shake in the headstock .
The remaining adjustments are temporary, and
consist of setting the upper slide of the slide-rest
parallel with the lathe axis, which may be done with
the same bar as used for testing the saddle motion .
The mandrel bearings must also be constantly
attended to, and any wear taken up , as any slack
ness in this part will not only affect the work in
hand, but is liable to wear the mandrel and the
bushes in which it runs out of truth. Oil cups
should be fitted to the mandrel bearings, and, in
fact, in all possible positions to keep dust out
( those with spring caps by preference, as loose
caps are liable to be dropped ). A light wire frame,
which can be laid over the headstock and covered
with a cloth will prevent emery dust , etc. , work
ing into the bearings when grinding. Wood turn
ing should be avoided on a high -class lathe, and all
light work should be done on a simple lathe, keeping
the former for accurate work only. A lathe suit
able for wood turning, etc. , can easily be made by
the amateur himself, or can be bought second
hand for a few pounds ; a wooden bed is all that is
required for this work .
( To be continued . )

centres . The driver dog, to prevent backlash and
chattering was provided with two holes as shown,
through which a U -shaped bolt was fitted . This
engaged one of the spokes of the wheel, round
which a piece of leather was twined to form a buffer
for the shocks. The wheel was then subjected to
the finishing cuts on the edge and two sides.
A. Aston .
The novelty of this solution is the chain drive,
the sprocket being keyed to the crankshaft and the
chain wheel ( CW ) fixed to the back of the face
plate. A jockey pulley ( JP ) on a spring support
is also suggested .
A. Nelson,

SHEETS of tantalite have been submitted to the
action of a diamond drill , which was kept working
continuously for 72 hours at the rate of 5,000 r.p.m.,
and the tantalite received scarcely any perceptible
indentation .

The reduction of speed in this case is obtained
by means of a small pulley ( P ) on the crankshaft,
driving the wheel to be turned by means of an over
head arrangement ( OP ) . The driver pulley (WP )
is fixed on to the face of the wheel. v.

Our

Workshop Problem
Competitions.

SELECTED SOLUTIONS TO PROBLEM No , I.
( Continued from page 246. )
Albert Wilkinson .

'

..

.

The arrangement used by this competitor to turn
an 8-in , wheel on a 3 -in . lathe , is shown in Fig . II.
A split pulley was fitted to the crankshaft, a jockey
pulley carried on a bracket ensuring a large arc of
contact . The driver wheel was built up of wood
on the back of the faceplate , and after boring and
rough turning, the wheel ( which had been soaked
in pickle ) was fixed on a short mandrel between

Fig. 11.-MR. A. WILKINSON'S SOLUTION .
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Mr. H. G. Riddle
describes an arrangement he has used to accom
plish a similar object , which consists of a small
split pulley on the crankshaft driven by a round belt
on to a wheel made by packing up the faceplate.
It is similar to that shown in Fig . 6, on page 245
of the last issue,

Mr. W. H. Callwell.
In this entry the competitor put forward a
very similar idea to that just described .

DEOP

W
cwl
W

WP

Р

FIG . 14 .
MR. A. Nelson's
SOLUTION.

S.W.

FOTO
Fig. 12.–MR. A. ASTON'S SOLUTION .
Mr. J. Case.
This competitor describes a method of milling
the periphery flywheel, as indicated in his sketch
reproduced herewith ( Fig . 13 ) . The cutter is held

G. W. Hill.
Where a back - geared lathe is available, this
competitor suggested increasing the leverage of the
treadle gear and fitting a jockey pulley to keep the

Rod held in Tool- post to push wheel round

Drill chuck

Shell end mill

Hilpolis

Flywheel

AN

tely

HE
Wood support

FIG . 13.-- MR. JOHN CASE's
SOLUTION .
in a chuck, and the wheel is pivoted horizontally
on a wooden support, or, rather, on a wooden slide.
The slide-rest is used to turn the wheel on the
pivot by means of a bar fixed in the tool- post,
which engages in the spokes of the wheel . In this
way a more or less regular feed is obtained .

belt taut as a means of accomplishing the task .
His other idea is to use the lathe as a planer, the
wheel to be operated upon being mounted on a
mandrel between centres, and with tool turned over
sideways longitudinal cuts to take across the
periphery of the wheel parallel to the lathe bed .
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needle , 3-32nds in . diameter , as a mandrel,
pulleys turned to fin . diameter with V - groove and
other end carefully shouldered and fitted to hole
By “ A DABBLER.”
in ebɔnite plate, which enabled the plates to fit
squarely and to run true. They were secured in place
CHE following is a description of a small elec
THEtrical machine I have recently made out of
with a little Prout's elastic glue. A knitting-needle,
odds and ends supplied from the scrap heap.
a shade smaller than the one used for mandrel, I
Framework. —This is constructed of boxwood
used as spindle for plates and bosses to revolve on .
Driving Gear. - A knitting-needle, $ in, diameter,
(in . by 4 in .), obtained from two broken thermo
meter backs, and is 4 * ins. longoby 3 ins. wide ; the
forms the axle ; a piece of beech was driven on to
end pieces are fixed by screws at corners from under
form a sheath, turned to shape and both ends
neath . The standards are 5 ins. high , & in . wide
shouldered . Two beech pulleys, 2 ins. diameter by
at bottom , tapering to 9-16ths-in . at top, and are
in . thick , bored fin , to fit ends of sheath, and a
mortised and glued into framework with holes
V-groove formed on edges to correspond with
drilled near top and bottom to take the plate and
pulleys on bosses, were then glued on shouldered
driving spindles, the former being kept in place
ends of sheath , and the whole finally trued in lathe .
with round -headed setscrew on top of standard ,
One end of axle is screwed } in . B.A. , and a brass
bearing on a flat filed on spindle. For drilling the
crank fitted with revolving handle attached . To
various holes , I used Morse twist drills for metal ,
centre knitting-needles to run in lathe, I cut them
which cut well and prevented the wood splitting .
to length, then carefully ground ends to a cone, then
mounted them between female
centres with which my lathe is
fitted, and with a little patience
in the grinding got them to run
very truly . The driving belts
are of t-in . tape ( annexed from
the domestic work basket ),
folded longitudinally and ends
sewn together. I find these grip
well and do not stretch much.
Prime Conductors, Collectors,
and Neutralising Rods. - In the
absence of proper brass balls for
conductors, I used two “ Spark
let ” soda -water syphon bulbs,
which , after drilling, and drift
ing out the plug in neck, I fixed
on varnished glass rods with
elastic glue ; the lower ends
of rods are fixed in wooden soc
kets, glued to framework .
A
1-16th - in . hole is drilled in top
of each bulb to carry the curved
discharging rods of stiff copper
wire furnished with brass knobs
on outer ends .
The collectors
Two Views OF MINIATURE WIMSHURST MACHINE .
are of similar wire bent U -shape.
A 3-16ths-in.cycle ball ( previously
Plates. — These are two , made from sides of an
softened and drilled ) is soldered at each end of
limbs.
old cracked ebonite accumulator case, and are 3 ins .
A row of three pin points is fixed
diameter by 3-32nds -in . thick, well polished. They
in fine holes drilled in sides of the U's.
These
were made by screwing at the corners the side of
collectors are soldered at the bend in grooves
case to a wooden faceplate, boring a h- in . hole in
filed in the sides of bulbs to give a strong
centre and facing edges of hole squarely. The
joint . The neutralising rods, also of copper wire,
plate was then cut out circular by a narrow parting
are bent as shown in photograph, and are fixed
tool for brass, the edges were rounded with a fine
to projecting ends of plate spindles by a small
file, smoothed and polished with fine glasspaper and
brass boss with setscrew .
To their ends are
brickdust and water ; while on the faceplate, a
soldered brushes of fairly springy fine copper wire,
circle 24 ins. diameter was slightly scratched on one
obtained from a piece of flexible electric light cord ,
side of plates. This was divided with compasses
and are set so as to gently wipe the tinfoil sectors
into sixteen equal parts, and, on removal from lathe,
as plates revolve . All the metal work was polished
radial lines were drawn through these points and
and lacquered . The plates are kept a part about
thin tinfoil sectors, $ in . long, in , at widest end ,
1-16th-in. by a thin ebonite washer threaded on
the spindle .
and } in . narrowest end, were fixed with very hot
strong solution of carpenter's glue, centrally on
When all is dry and warm , the machine
each radial line, giving a ring ofsectors } in . from
excites at once and gives a continuous stream of
the edge of plates .
X - in . sparks. It will work four 4-in . vacuum tubes
very well, charge small Leyden jars, giving quite
Plate Bosses. These were made of boxwood ,
a smart shock, and answers well in performing all
obtained from a worn -out plumber's dresser , and
the usual experiments carried out with this class
turned to shape as shown in the photographs above.
of machine, though , of course , on a small scale.
The wood was bored and mounted on a knitting
Miniature Wimshurst Machine .
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The Construction and Repairing
of Motor Bicycles .

In Fig. 5 is shown a form of locking washer, the
outside of which may be of any convenient shape
to suit the form of casting or part that the bolt
Locking washer

By " SREGOR ."
( Continued from page 185. )
all screws,nuts and bolts should be effectively
locked .
This is a detail often overlooked by
makers of machines. This occurs, I know , in some
cases where the actual designer has left this to the
care of the erector ; and then the erector has left it
too often to luck, in the hope that things would hold
together, and when the machine gets on the road
a few of the nuts begin to dissociate themselves
with the rest of the parts, and many a rider has been
held up for hours owing to such an apparently
trifling neglect; besides, in many instances, en
tailing a costly repair job to some part that has been
affected by becoming loose, and aconsequent waste
of time. I have handled a variety of high -speed
engines and complicated machinery, but have
never realised the importance of the necessity for
locking nuts, etc. , as much as for a motor bike.
This detail is receiving now more attention from
manufacturers of motor cars than in the early
days of the great industry , as experience has taught
thé mistake of trifling with these details. There
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A

Slot nur

FIG . 5 .

holds together. Examples are shown in Figs.
5 , 6, and 7 .
These washers, or plates, should be made from
mild steel, annealed preferably, so that they will
readily bend up without breaking the piece off.
This is most essential. The holes in plates should
be made to easily slip on the bolt, and in all cases
some means must be used to prevent the washer
turning before caulking it up against the nut. The

Slot

Washer
Bolt

Washer

Fig . 4.

Slor

FIG . 3 .
are many methods used to attain the desired end ,
some of which are effective and some not, and
what we require is some simple, cheap to make,
at the same time effective method . An old method
is the use of a D washer, as shown in Fig. 3. The
disadvantage of this is that the washer is somewhat
expensive, as it requires to be punched out to the
D shape in the hole, whereas drilling plain holes is
cheaper ; and then the thread portions of the bolt
must be filed or machined with a flat to receive
the washer, and this naturally weakens the section
of the bolts, as some portion of the thread is re
moved . Another old method is the use of two
nuts on one bolt. There are serious objections to
this method in motor construction , for the fact
that, owing to the limited space, to get the many
necessary details in as small a space as possible,
and keep the parts as light as possible consistent
with safety ; and with this method we get double
weight and capacity occupied , and, finally, not a
reliable lock ( see Fig. 4 ).

FIG . 6.

FIG . 7 .

illustrations in the accompanying sketches show
a few common forms of providing for this, as in
Fig. 5. where the straight side of the plate fits
against the shoulder casting . In Fig. 6, which
shows method to use when locking a nut on a plain
surface. In this case a slot can be cut or a blind
hole drilled , into which the plate is caulked . In
Fig. 7 is shown method of using one plate to join two
bolts. In this case the two bolts form the lock
for the plate ; this is useful when the two bolts
are fairly close together, as in the crank case of a
motor, or across the main bearing bolts or connecting
rod end , etc. These plates can be used with the
ordinary hexagon or slot nuts, as shown in Fig. 5 .
It is only necessary to turn the washer up into
one or two slots . When the nuts are removed with
a spanner these locks will shear oft, and a fresh
place can be turned up when reassembled .
( To be continued .)
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Lighting.

By CYRIL N. TURNER .
( Continued from page 226. )
VERY general type of switch is shown in
A
36.
and such like may be wired with insulated
flexible wire, but when the supply is high pressure ,
proper fitting wire must be used . As to the number
of lamps required to light a certain space effectively ,
much depends upon what the room to be lighted

FIG . 36 .
SMALL

Switch .

is used for. As this article is only intended to deal
mainly with amateurs' small installations, we will
presume that only 8 to 10 volts pressure is available .
One must not expect to be able to do great things
with this low voltage— lighting arc lamps, for
instance — still, it is perfectly possible to turn
even this little to good account for bedrooms and
elsewhere, it being evident that a bedroom or
passage need not be lighted so brilliantly as a dining
room, drawing -room or library . With the advent
of the “ Osmi
lamp excellent lighting results
with small voltages are now quite feasible. This
is the latest development in electric incandescent
lamps, and will prove a great boon to the interested
amateur. In appearance it is very much the same
as the ordinary standard 100-200 volt lamps.
The whole difference lies in the filament, which is
made from the rare metal osmium , which when in

Fig . 36a .
THREE -FILAMENT
“ OSMI” LAMP .

a state of incandescence glows with great brilliancy
and possesses the advantage of a higher electrical
efficiency and whiter light than the ordinary
carbon filament. It is stated to effect a saving of
50 per cent. of current, and consumes only it watts
per candle-power against the 31 to 4 watts required
by the ordinary lamp ; besides which it is much less
sensitive to the fluctuations of voltage, which is
a very important advantage in low pressure installa
tions. They are made for voltages from 4 to 75 ,
the 4 -volt giving 3 candle -power, 6 -volt
5 c.P. ,
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8 - volt = 7 c.p. , 10- volt
8 c.p. , 12- volt
10 c.p. , 35 to 50 volts
25 c.p. , 70 to 75 volts
32 c.p., and an additional advantage is that 4 to 12
volt lamps are fitted with small bayonet caps so
that they are available for the small holders mostly
favoured by amateurs . The writer can strongly
recommend the use of these excellent lamps. They
are somewhat expensive as regards first cost, ranging
from 2s. 6d . for the 4 -volt to 4s. 6d . each for the 12
volt, but considering their long life, economy of
current, and great increase of light, they are cer
tainly the cheapest in the long run . There is no
blackening of the glass bulbs after long use , with con
sequent loss of light.
Through the courtesy of the General Electric Com
pany we are enabled to give an illustration of a
three- filament “ Osmi" lamp ( Fig. 36a ) for 33 to 60
volts, the actual size of this lamp being about
5 ins. long and 21 ins. across . The lower voltages
are long single filament lamps, the 4-volt having
1 } in. bulbs ; and the 8 -volt being 3 ins. long,
pear shape, and the 10 and 12 -volt being about the
same size as ordinary standard 100-200 volt lamps.
Even two 8 or 10 -volt ordinary carbon filament
lamps-one over the dressing - table, and the other in
some other convenient part of the bedroom - do very
well indeed , one similar lamp also being very suitable
for lighting a short passage. It is not advisable
to attempt lighting a general living room with
lamps of less than 20 volts. Reading lamps supplied
from a wall plug are very handy even in 8 or 10
volt installations. I consider it pays to put a little
MINATURE BAYONET
HOLDER
M

WASNER

Fig. 37. -ELECTRIC LAMP SHADE .
extra voltage on these lamps, as, for instance, on
a 20 - volt installation . Instead of ten accumulator
cells use eleven , which will increase the light
wonderfully, although the lamps suffer through their
life being rendered shorter by the strain . A 20-volt
lamp of 5 c.p. will give about 8 c.p. when the extra
2 volts is added.
The shading of lamps is a point to be well con
sidered, as some shades cut off so much of the light
without equivalent return in pleasing effects.
This is sheer waste. The best thing to do when
light is to be generally distributed is to use
shades of delicately -tinted glass, by means of which
various nice effects are obtained without much
loss of light. Where fancy shades are not required ,
the ordinary pale opal ones cannot be beaten for
reflecting and diffusing a soft and pleasant light .
The general run of low -voltage capped lamps are
intended for use with the miniature bayonet
lamp-holders ; therefore, these should be provided
in low -voltage circuits .
This combination is very neat and proportionate,
whereas these small lamps would look out of place
with standard f-in . caps and in the full- size holders.
There are large-bulb low-voltage lamps on the
market, but , as a rule , these are designed to consume
a large amount of current, and thus soon run down
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a small accumulator installation, although in
running direct from dynamo they may be an
advantage. Shades with the standard size hole can
readily be used with small lamp holders by using a
metal washer on the shade ring of the holder, as
shown in Fig . 37 .
Electric bells throughout the house may easily
be worked from the same low voltage supply if
a suitable resistance is in series — such as a t-amp.
lamp, and where there are only a couple of bell
pushes. An indicator may be dispensed with by
placing a higher resistance lamp in circuit without
push , so that when this one is pressed the bell will
only give a gentle tinkle, whereas with the other
a sharp clear ring is the result, and the difference
between the two will denote which push has been
pressed .
THE MODEL ENGINEER Query Department re
ceives many letters to the effect that the writers
intend or desire to fit up electric light on a small
scale in their houses, and inquiring for particulars

v
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Fig . 38. - DIAGRAM OF SWITCHBOARD AND
CONNECTIONS FOR SMALL LIGHTING PLANT.
as to size of dynamo and accumulators , etc. To
many of these inquiries, with limited scope, the
foregoing articles will have afforded much of the
information desired . To such as are in a position
to go higher, and require to light up an eight
roomed house, the following details will be of ser
vice. In ordinary work the following number of
eight -candle power lamps should effectively light
each 100 superficial feet of surface when fitted about
7 ft . 6 ins. above the floor :

Rooms to be lighted .
Bedrooms and minor rooms in private
residence
Drawing and dining rooms . principal
staircases and landings

No. of 8 C.-P.
Lamps per
100 sup. ft.

I
23 --- 3

Generally speaking, three candle-power is allowed
for 10 ft . of floor area , and this forms a rough guide
for dwelling and work rooms. We can now set out
a table showing how many lamps we require for
each room , and then find out approximately how
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many hours each lamp will have to burn , allowing
for the dark evenings of the winter season .

Name of
Room .

No. of 8
C.-p. Lamps
No.of Lamp
Hours

Dining
or
Living
Room .

3

3

2

21

12

14

5

I

I

1

I

2

2

2

2

2

1474

The result is, approximately, 74 lamp hours per
day . Lowest voltage advisable for an installation
of this size is 50 , and as an 8 c.-p. lamp takes about
.6 amp., it follows that if accumulators are to be
used , they must be able to supply 45 amp.-hours
per evening , their total capacity being the number
of days for which they are required to
last per charge, multiplied by 45 ; taking
in this case three days between charging .
the total capacity of the cells must be
135 amp . - hours each ; but as it is desir
able to allow a little reserve power , the
accumulators should each have 140 hours'
capacity. Now, as we know that accu
mulators of about this size will be
charged at a tenth of their capacity, the .
dynamo should be capable of giving 14 amps . at
the proper voltage , and as it is advisable to have
two extra cells than is absolutely required , so as to
keep the pressure at the lamp terminals constant
at the end of the discharge, the number of cells
will be 27. Now multiply the 27 x 24 volts
(the charging voltage per cell)
68 volts is required
for the charging circuit ; therefore, obtain a dynamo
able to supply (say) 75 volts. and 16 amps. indi
cated output. For this an engine of 27 b.h.-p. will
be required , and neither this nor the dynamo will
be over -worked , but each will have a small reserve
of power. It might be better to have the accumu
lators double the capacity named , so as to need
charging only once a week in winter, and at longer
intervals in summer . In this case it would be well
to have a dynamo giving a larger amperage, and
proportionately increased engine power to shorten
thetime taken in charging.
SWITCHBOARDS : ACCESSORIES AND THEIR
CONSTRUCTION .
Fig. 38 shows a switchboard suitable for either
of the installations previously described . It com
prises two main switches, a voltmeter and am
meter , and a voltmeter switch . The voltmeter
The main switch
is not left always in circuit.
A is closed when the accumulators are to be
charged, and B when the lamps are to be used .
Fig . 39 is a diagram of a switchboard suitable
for a power plant, having two main switches, volt
meter and ammeter, automatic cut-in and cut-out,
fuses, regulating switches for charging or dis
charging, pilot lamp and small voltmeter switch to
enable the operatorto test voltage of either charging
A main switch is the
or discharging current.
charging one ; B main switch is the discharging one ;
C switch is for regulating the number of cells
that are to be charged ; D is for regulating the
number of cells to the lamps.
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The automatic cut -in and cut-out is in the centre of
If both main switches are closed the
the board .
lamps can be lit while the dynamo is running, but D
must be lowered one or two bars to govern the right
If both of the regulating
voltage to the lamps .
switches are on the top bar and both main switches
closed , the dynamo will light the lamps direct, with
out the accumulators intervening.
Construction . — The switchboard itself, for low
voltage, may be constructed of thoroughly seasoned
hardwood , and is easy material to work upon .
Slate is very good , and is comparatively easy to
work, but the drilling of the holes is tedious when a
lot have to be done. The board should be kept
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Notes on Locomotive Practice .
By Chas. S. LAKE.

LOCOMOTIVE WORK ON THE SCOTTISH RAILWAYS .
"HE writer having recently concluded a series of
runs on the Scottish railways , with the principal
THE
trains , has noted some remarkable performances,
which compare very favourably with those met with
on the English lines, both as regards weight-pulling
and speed ; whilst punctuality - especially on the
Caledonian - is a marked feature of daily working.
Two runs made between Carlisle and Glasgow were

DYNAMO
A

xx

LAMP CIRCUITS

ho

MORE CELLS ARE REQUIRED INSERT HERE

d
ACCUMULATORS

縣
FIG . 39.— DIAGRAM OF SWITCHBOARD FOR SMALL POWER PLANT .
from close contact with the wall to which it is fixed ,
small cotton -reels as blocking pieces being very
handy for the purpose.
( To be continued .)

A FORTHCOMING EXHIBITION . -It is proposed
to hold an engineering and machinery exhibi
tion at
Olympia 'from September 15th to
October 17th inclusive.
The President is Sir
Wm . H. White, K.C.B. , and the organising mana
gers are Messrs . G. D. Smith and F. W. Bridges,
who organised the successful Electrical Exhibition
of last year , and the Gas and Printing Exhibitions
of 1904. The list of patrons and members of the
honorary advisory committee contain the names of
prominent men in the diplomatic service and in the
engineering trades of the country .

specially notable for the excellence of the loco
On the first occasion the London
motive work .
and North -Western delivered a load of 224 coaches
at Carlisle 13 minutes late , and another minute was
lost in station work, the train leaving at 4.6 p.m. ,
instead of 3.52 p.m. This is the 10 a.m. corridor
express ex Euston- always a heavy train , and
more often than not a few minutes late at Carlisle .
Two Caledonian engines , Nos . 146 and 147, both of
the largest 4–4–0 class , were attached , and they
soon had the big load moving at 50 miles per hour .
Speed on the Beattock incline, which is 94 miles
long, with an average gradient of 1 in 75 , was well
sustained , and the running down the other side
was remarkable for extreme velocity . Five of the
lost 14 minutes had been made up by the time
Symington was reached , and here the train was
divided - part going to Edinburgh and part to
Glasgow and Perth .
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The Glasgow portion left about in minutes be
hind time, hauled by engine No. 146, and arrived
at the Central Station only 31 minutes late-no
less than 10 } minutes having thus been made up on
the run from Carlisle . In the second trip between
these points engine No. 899 , of the 900 ” class ,
140's, ”
with slightly less boiler power than the
ran from Carlisle to Glasgow in 2 hours to minutes ,
with a load equal to 285 tons , making up 4 minutes
on the road . The writer also travelled by the
Grampian Corridor ” express between
famous
Glasgow (Buchanan Street ) and Aberdeen , and
vice versa . Particulars of this run , as well as those
experienced on the other railways , may be deferred
to a future issue .
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AMERICAN LOCOMOTIVE TESTS .
The Pennsylvania Railroad Company's Chief
Motive Power Engineer, Mr. Theodore N. Ely,
has recently given the world the result of some
tests carried out with various locomotives, both
compound and simple, which the P.R.R. specially
purchased or built with a view to ascertaining their
relative merits . Space does not permit of any
detailed review of the published reports of the
tests in these columns, but readers desiring to
acquaint themselves with the results may find
them in recent issues of the Railway Gazette and
certain other engineering journals published in
this country, and it is difficult to see how they can
fail to interest any who are seeking for information
on the much debated point- “ compound 0 .
simple.” It is true that some of the data might
have been presented a little more clearly . For
instance, we are told that it was found that whereas
the simple locomotives used less steam the faster

ERECTING SHOP, CREWE Works ,
Among the many interesting sections of the
L. & N.W.R. works at Crewe is the No. 5 erecting
shop. The shop is 281 ft. long by mu ft . wide , and

0
403

Fig . 1. -ARTICULATED TANK LOCOMOTIVE : PORTUGUESE STATE RAILWAYS.
( Built by Henschel & Sohn , Cassel. )
it is devoted to the erection and repair of goods
and tank engines only , no passenger locomotives
being dealt with here . Four 25 - ton overhead rope
driven cranes are provided , and there is a steam
traverser for bringing engines into the shop for
repair and taking them out when completed . The
illustration clearly shows the arrangement of the
building, and it will be seen that there are two
engine bays, one (that on the left of the picture)
with three roads , and that on the right with two
roads . The centre bay is reserved for stacking
motion details and other parts of the locomotives.
Both saddle tank engines and six -wheels- coupled
goods engines of the well- known D.X. class may
be noticed under repair, whilst partially seen on the
extreme right is a condensing side tank locomotive
The traverser road
with six-coupled-wheels .
appears in the foreground .

they ran , the compound locomotives showed that
the higher the speed the greater the volume of
steam required . Readers are left to puzzle out
the reason for themselves . Presumably, with its
larger port opening the compound would use more
steam with higher speeds, but it would ( or, at
least , ought to ) take a greater load than the simple,
to make up for the extra consumption.
ARTICULATED LOCOMOTIVE , PORTUGUESE
STATE RAILWAYS .
The writer has received from Messrs. Henschel
and Sohn, locomotive builders, of Cassel , Germany,
a photograph (reproduced ) and particulars of a
large eight-wheeled tank engine built by them for
the Portuguese State Railways. The locomotive is
of the articulated type, with two sets of four
LARGE
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coupled wheels , each independently driven by a pair
of compound cylinders. The high -pressure cylin
ders drive the rear wheels, and the low -pressure
the forward wheels , and the steam pipes and other
connections are designed for flexibility , as is usual
in these engines, which are intended for grade
climbing and on lines abounding in curves.
The engine is constructed on the Mallet
Rimrott system for the metre ( 3 ft . 3 ins . ) gauge ,
and the principal dimensions are as follows :
H.-P. cylinders diameter, 13 ins .
19 ins.
L.-P.
Piston stroke , 22 ins .
Diameter of wheels, 3 ft . 7 ins .
Wheelbase (each bogie ), 4 ft . 8 ins .
( total ) , 17 ft . 4 ins.
Steam pressure, 170 lbs. per sq . in .
Grate area, 14.8 sq . ft .
Heating surface , total , 842 sq . ft .
Weight empty , 37 tons .
in working order, 45 tons .
Extreme length , 43-4 ft .
Smallest radius of curves , 75 yds.
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entered the new premises kindly given them by
the County Council.
They were very proud of
their new club house and he thought they now
had the finest club house in London. ( Hear ,
hear.) They entered into possession of it about
Easter in 1904. fourteen or fifteen in number . At
the close of that year their number had increased
to fifty. In 1905, owing to removals, their num
bers decreased to forty -two, but they had every
prospect in the near future of making good that
deficiency . Owing to certain iegulations, they
were unable to take part in contests in other parts
of London ; but in the autumn of 1905, they deter
mined to make a radical change, and to come into
line with other clubs. Subsequent events had
justified the change, and as a first result they
carried away a trophy from Highgate.

A Model Steam Plant .

í

By T. H. HEATH.
"HE accompanying photographs show a model
TH steam plant which I completed some years
ago, and may be of interest to some readers.
The Alexandra Model Yacht
Although designs of a somewhat similar kind have
appeared in THE MODEL ENGINEER from time to
Club .
time, the whole of these designs are original, and
the work of myself.
In the first place, not being
'HE first annual dinner of the Alexandra Model
the possessor of a lathe , I made up my mind to build
the pair of engines without its aid . It was a very
Hotel, Mile End Road , when some eighty
tedious task , all the material for the engines being
members and friends of both sexes were present,
picked from the scrap heap. The cylinders were
built up from two pieces
of brass tubing, with valve
chests and flanges sweated
on ;
all port holes were
cut before sweating together,
thus saving a lot of trouble
holding in the vice, as all
model makers know this is
a point to be looked at. It
will be noticed that the
stuffing -boxes for piston and
valve rods are extended ,
thus doing away with slides
and guides, and are filed and
drilled from solid, this being
rather a tough job.
The
pistons are brass rod filed a
good fit in cylinders, and a
groove filed round for pack
ing ; piston and valve rods
of silver steel. The crank
shaft was built up of silver
steel and hard brass webs by
the method described in your
paper.
The slide-valves are
worked by the usual eccen
trics, which are made per
fectly round by grinding brass
rod into a hardened steel
template, then brazed in
position on shaft. Two side
Fig. 1.-MR. T. H. HEATH'S MODEL STEAM PLANT .
flanges are brazed to side of
eccentrics to form groove for
In proposing the toast of “ The London County
straps. The cross-heads, connecting, and eccen
Council,” the Hon. Secretary ( M. W. G. Brittain )
tric rods are of best steel, with the usual brasses
said that their Club had a record of over fifty years.
bolted on ends.
A coupling is keyed on end of
In its earlier days, the Club existed under another
shaft, which was filed from solid, then drilled and
name . In 1904 they left their old premises and
cut through, filed up on the faces, and held together
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by four 1-16th bolts. The columns are of silver
steel.
7. It will be noticed that the bedplate, which is of
brass, is raised from a sole plate, which is of mild
steel , for handiness of adjustment. The whole of
the bearings are hard cast brass. The engines are
fitted throughout with hexagon steel nuts and
bolts ; the disc wheel is of brass, and is cut from the
solid on a small drilling machine, for which I made
a cutter drill the right shape. The lubricators
were filed from round bar, then drilled taper. The
plugs were filed as near as possible, then ground in
by hand.
Having finished the engines, my nextmove was
for something to drive it, so I commenced on the
boiler. Thisconsists of a piece of copper tubing,
with top and bottom flanged and riveted in ; it has
a central flue. All the fittings were made by my

diameter, length , 6 ins ; hand pump, 4 -in. bore
by 2 -in . stroke (all brass) ; boiler tested to 80 lbs.
hydraulic pressure ; working steam pressure, 40 lbs.
per sq. in. ; fired by spirit lamp ; engines, 2,000
r.p.m. , with no load continuous.
How to Make an

Electric Bell

Indicator .

By J. A. B.
" IG. I shows an instrument which, included in
an electric bell circuit and fixed near the
FIGI
push, will indicate, by making a buzzing
sound , if a distant bell is ringing . It can also be
used instead of a second bell.
From stout sheet iron cut a strip as Fig . 2 ,

O

FIG . 2.- REAR VIEW OF MODEL STEAM PLANT.
self, having come across a friend who kindly let me
have the use of his lathe for a few nights. You
will also notice a condenser I have made to receive
exhaust steam . A hand pump I made, attached to
condenser, giving a great advantage to boiler by
pumping hot feed water.
The boiler is fitted with pressure gauge, safety
valve, water gauge, three cocks — test cock, steam
valve, check valve and cock from boiler to pump.
I should like to describe more, but I am afraid I
have already taken too much of your valuable
space. I should like to give a few of the leading dimen
sions, if space will permit :-Engines : Cylinders,
t-in. by 4 -in. stroke ; travel of valve, fin. ; piston
rods, 5-32nds diameter ; valve rods, $ diameter ;
valve ports, 3-32nds in. by + in. ; exhaust ports,
5-32nds in. by 4 in.; height of engines, 5 ins. ;
length of bed , 4 ins. ; width of bed , 24 ins. ; disc
wheel, balanced , if diameter by on face ; steam
pipe , 3-16ths diameter ; exhaust pipe , & in. Boiler :
4 -in. tube by 3-32nds thick ; height to top of
boiler, 9 ins.; extreme height to top of chimney ,
124 ins. ; central flue, if diameter ; condenser , 2 ins.

74 ins . long and in. wide ; set
out as shown, and file down to
the lines, but leave the parts
that are black to form tenons ;
then bend it round into a cir
cle, and put a rivet through the
lap, as shown in Fig . 1 .
Then cut two rings as Fig . 3
—2f ins. outside and 2 ins. inside
diameter . This can be easily
done with a good fretsaw . Now
clamp the rings together, and
drill the holes through both as
shown ; separate them , and on
one ring mark the place for the
slot A , drill a small hole at each
o
end of the slot, rest the ring on
a piece of hardwood and drive
(a punch as shown at Fig . 4)
Fig . 2 .
through to form the slot. Now
place in the slot one of the tenons on the ring
formed from Fig . 2 , and mark the place for the
next tenon , and so on until all are made . The
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next thing to do is to tap the holes in the same ring
for the screws to hold the rings together. Small
screws, $ in . long, 1-16th in . thick, will be suitable.
File the end of the thread of one of them pyramid
shape ; harden and temper ; and if it is held in a
hand -vice it will be easy to cut a thread in the holes.
Next make the piece Fig . 5. This should be
thicker than the other parts - 3 } ins. long, #in .
wide . Drill , mark , and form the slots as before .
Now borrow from a friendly watchmaker his
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dry, and then wind with No. 26 silk -covered copper
wire .
If the following method is practised very even
winding can be obtained without trouble :
Warm the pin (Fig . 7 ), and rub on a little shellac ;

FIG. 4 .
0

O

O

O

0

FIG . 5 .
slip on the bobbin, and it will hold tight . Then
mount on the winder, as shown at Fig . 6. Fix the
winder in the vice, and with a long screw fix your
reel of wire about a foot away ; make a small hole
through the side of the bobbin near the paper tube,
thread the wire through , leaving out about 3 ins .;
now wind away . Rub out with your fingers the

d

DID

Fig. 1.- ELECTRIC BELL INDICATOR .

mainspring winder , which is
shown at Fig . 6 ; then from soft
iron turn the pin Fig . 7 ( i in.
long, 4 in . thick ), and turn the
part A to fit the winder and be
clamped by the screw as shown
at A ( Fig. 6).
Now make, the bobbin (Fig . 8 ).
A
Cut a strip 1 in. wide and 5 ins.
long from one of those gummed
luggage labels that are sold in
take one turn
penny books ;
round the pin (Fig. 7 ), then moisten the gum
Then cut two
and roll up to form a tube.

Fig . 6. -MAINSPRING
WINDER.

crooked places in the wire, so that it will wind on
straight up to the other side of the bobbin . Now
take up the slack of the wire ( the click of the winder
will prevent it running back ) , and tighten the screw
in the reel to hold it. Cut some strips of tissue
A

o

Fig . 8 .
BOBBIN .

0
А
Fig. 3.-RINGS.

( 2 THUS . )

rings i in . diameter from 1-16th-in. thick card
board, and make holes in them to fit tight on the
paper tube ; rub on a small quantity of seccotine,
and fix the rings 7-16ths in . apart. When thoroughly
dry , cut off the spare tube outside and soak the
bobbin in French Polish ( 6 ozs . of shellac to i pt .
of methylated spirit ) for two hours ; set aside to

FIG . 7 .
SoFT IRON PIN .
paper 4 in . wide, place an end under the last turn
of the wire, then carry the slip round so that it laps
in. , rub on a little seccotine
over the end about
with the point of a knife ; stick down, and cut off ;
then wind the next turn of the wire over the tissue
paper, and repeat the process until the bobbin is
full, when the end of the wire can be slipped under
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the last turn , and be pulled tight , and the pin
warmed and drawn out.
Now finish the pin ( Fig. 7 ) , k in . long, and rivet
it in the centre hole of Fig . 5 ; then bevel the
edges of the slots and rivet on the rings (Figs . 2
and 3 ), and file the rivets level ; put the bobbin on
the pin and connect the wires ; then cut a disc from
a ferrotype plate (a very thin tinned iron the size
of Fig . 3) ; also cut notches for the screws to pass
through ; then put on the top ring and screw down
tight .
An electric bell case is very suitable to mount this
in.

“ J.

Bee's "

Difficulties .

Prize Solutions.
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which allows the tool to clear the sides of the
grooves it cuts. For the same reason , the top
edge ( A to B ) is slightly thicker than the bottom
edge, C. A thin tool may be strengthened by
allowing the bottom edge, C ,to project below the
tool steel, as shown at D ( Fig . 1 ) ; it has
also a stiffening effect on the tool, which in a
measure prevents springing. In using a tool for
wrought iron or steel, a top rake may be given as
in Fig . 2 ; this will allow the tool to cut easier, at
the same time reducing the spring of the work in
the direction of the arrow . For brass, the tool
should be ground to give a more obtuse angle
( Fig. 3 ) . A smoother cut is thus obtained, with
less liability to dig into the metal. Having noted
the general characteristics of the tool, and the
correct method for using it , we will enquire into the
causes of failure in ‘ J. Bee's ' case, and I may say ,
for the consolation of ‘ J. Bee,' that there
are many professional turners who cannot use a
parting -tool without disaster to either tool or work .
In cutting off discs from a bar placed in a chuck,
if allowed to project much the work may
proceed smoothly till the cutter gets a little
way in , then trouble begins. This arises from the
unstability of the work, which in this case is only
supported at one end . In turning a piece of metal
we find two stresses at work simultaneously-viz . ,
the springing of the tool in a downward direction,

N accordance with our promise in last week's
IN issue, we give herewith the prize-winning
letter of Mr. John Dean, replying to the diffi
culties of " J. Bee ,” followed by extracts from
some of the other letters received .
" In reply to the first question as to why there
is chattering and springing of work, along with
the breakage of tools — these effects may be due to
a variety of causes . The first thing we should
examine is the lathe spindle to see that although
it runs freely it is without shake .
This is more important in a small
Fig. 1 (a ) . FIG. I (6 ) .
FIG . I.
than in a large lathe, as in a large
lathe the weight of the spindle ,
A
A
cones, catch, or face plate in a
B
measure counteracts the tendency
of the tool to lift the work up,
although all lathes are better with
If on
out any play whatever.
examination there should be any
C
A
play, it should be taken up by re
ducing the brasses if the bearings
are parallel, and by screwing up
the collars if the lathe has conical
W
bearings. If spindle is all right , then
the trouble may be looked for in
T
T
shaped
badly
tools ,
(firstly )
(secondly ) tools fixed in wrong
position, ( thirdly ) a combination of
FIG. 2.
FIG . 3.
the foregoing. The parting -tool,
as its name indicates, is used for
severing metal, as well as for cutting grooves. As
while the work has a tendency to lift up and a
this tool is, of all lathe tools , the most liable to
revolving motion to be converted into a rolling
chatter and spring, it should be ground with great
motion . Thus, if we have not stability in the
work operated on , the following effects ensue :
care, and it requires careful setting. It is also
advisable to make it as narrow as possible, accord
The tool being pushed forward into its cut is pressed
down, while the revolving work, owing to a certain
ing to the work operated on , as the wider it is
made the greater the tendency to jar. If a tool is
amount of play caused by the springing of the work ,
is lifted on to the cutting edge of the tool. The
to be used for completely severing the work , it is
imperative that it (the top of the tool) should be
moment this happens we have a change of centres
viz ., from the diametrical centre of the work to
on the same level as the lathe centres. If for cutting
grooves, it can be set above the centre with advan
the edge of the tool, which point forms a centre
around which the work tries to revolve, but cannot ;
tage, according to the diameter of the work in
therefore the tool edge is broken , and the work
hand. In cutting grooves, the narrow tool can be
used, but several cuts down will be required,
bent . If a long bar is being severed with the tool
according to the width of the groove required.
set above the level of the lathe centre, the work
Thus with a tool tin , wide at the cutting edge,
proceeds all right till the metal at the bottom of
the groove is reduced to such a diameter that the
and a tin, wide groove required , two cuts
Fig . 1 is
down would have to be ta en
tool refuses to cut ; if further pressure is put on
to make the tool cut , then the bar is bent out
a general view of a parting- tool- 1a front view,
wards away from the tool . The effect of this is to
16 top view . A is the cutting edge. The tool
widen the groove on the opposite side of the work
from cutting edge ( A to B) is wedge - shaped,
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to the tool and slightly below the centre and to
close the groove just over the tool. The tool is
thus nipped on the sides behind the cutting edge.
Result - broken tool or bent work . To be success
ful in cutting off bars or discs , let the tool be on the
same level as the lathe centres and the work and
tool held firmly , the tool in all cases to be pro
portionate to the work. A few experiments in
fixing height of tool in lathe and noting results
would not be misspent time. In using a chuck,
the work should not project out further than is
necessary, and a steady rest should be used in the
cutting off of long bars. All tools with wide cutting
edges should have the edges slightly rounded, as this
prevents chattering.
“ The reason a drill will not start in a
centre punch mark is because the drill is

B

C

C

A
B
FIG , 6.

С

С
A

The remedy is obvious. Have the centre mark
large enough to allow the thickness of the drill. If
the work in hand will not allow of a large centre
punch mark, start the hole with a fine-pointed drill,
and, when started, use the drill required . Some
times you may have a large centre mark and still
the drill will run sideways . This may be accounted

FIG . 4 :

thicker at its points than the diameter of the
hole made by the centre punch . Many persons
look at the side of a drill, and seeing that it comes
to a sharp angle imagine all is right , and neglect to
look at the most important point - viz ., the thick
ness of the drill points. Fig . 5 represents the side
view of a drill just entering the centre punch mark
in a piece of work. Looking at it that way, it
appears as if the drill should enter all right , and so
it would if it was only 1-16th-in . thick . The view
( Fig . 5a ) shows the drill edgeways .
This shows
a different state of things. After a centre punch

for by a sloping or uneven surface, or it may be a
pin -hole just under the skin . In the ordinary flat
drill there are three cutting edges, A, B, C (Fig . 4 ).
The only advantage of a flat drill over a twist drill
is that it is easier made , and will stand rougher
usage ; it can also be tempered to suit various con
ditions . The cutting edges are formed by grinding
the end facits at an angle varying from 5 degs. to
20 degs., according to the hardness of the metal
to be drilled, while the angle of one cutting edge to
the other may be made about 45 degs. The cutting
edge in a drill that is the most imperfect, is that run

A
( В.

Fig . 7 :

Recess

Fig . 5 .

Fig . 5a.

mark has been made, the metal is raised up round
the hole and forms practically a cone ; therefore,
suppose the thickness of the drill point should only
just allow of its entering the hole formed by the
punch, the' first revolution of the drill when fed up
to the work would cut off the cone-like projection,
as the hole made by the punch is conical. The
drill point is now too thick for the hole, consequently
there is no guide for the revolving drill point, which
is now at liberty to find its own centre, and is just
a matter of luck where the drill enters the work.

ning diagonally across the point (C, end view, Fig . 4).
The point may be improved by giving the facits
a greater angle, as shown by dotted lines (edge
view , Fig. 4 ) ; at the same time, it is weakening the
point. If the surface of the work to be drilled is
irregular or sloping ( Fig . 6), then the higher side,
or high places, catch the cutting edges before the
point has had time to work out a recess ; but if
the drill should start fair , the cutting edges
having more to do on the higher side (and there
being nothing to restrain the drill in one position ),
the drill is bound to be forced away from the higher
or irregular side on to the lower side, and the hole
which is drilled is a good bit out from the position
it was required to locate. Fig. 6 represents drill
and work, C being the position of original centre,
and D the new centre formed by the drill. It is
good practice when drilling holes, especially of
large size, to first make the centre mark, and then
strike two circles - the outer one the size of hole
required , and the inner one as a guide. Then drill
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a little recess and see if it coincides with the inner
circle ; if it does not , but has run to one side (as
shown by inmost circle in Fig . 7 ) , get a small
round -nosed chisel and deepen the centre on
one side as shown.
This will cause the drill to
Tun over in that direction . If the dıill does not yet
run in the centre of the circles, repeat the operation .
Here let me give a warning — that the alteration to
the recess should be cut as soon as it is discerned .
because the shallower the recess the more easily is
the alteration effected . Four centre pops should
be put on each circle, as these will be a guide should
the circles be obliterated by oil, etc. With reference
to the twist drill jambing when enlarging a hole .
This is most likely caused by having one cutting
edge longer than the other. If a hole was made by
a drill ground in such a fashion in a solid piece of
metal the resultant hole would be larger than the
drill. If this drill is used to enlarge a hole, then the
longer cutting edge would force the body of the
drill to the opposite side of the hole . The hole
might be drilled some little distance , but it would
ultimately stick fast before getting through ,
especially if the hole was a deep one , owing to the
axis of the drill not being in the same straight line
as the axis of the hole required. It is a difficult
matter teaching mechanics by correspondence ; a
short time at the lathe would be far more satis
factory . If ' J. Bee ' wishes for any further points
to be cleared, I would try my best to enlighten
him .”
From Mr. S. M. Stuart Turner's letter .

“ A drill runs out of truth because it is not
properly started . If the metal is of uniform
density, the drill true and correctly started and
the work properly fixed , there is no reason why a
hole should not be in the position required (granted,
of course , that the speed and feed are correct ) .
Is the centre punch mark in the centre of drill
circle ? If so , is it large enough and of proper shape
to suit the drill ? Compare the point of drill with
a centre punch and note the difference in shape.
Do you think you can see if a twist , say, I in .
diameter, is true with a centre- punch mark, say ,
1-16th -in , diameter ? Try it and then put a scriber
dead true in the chuck free where the point is. It will
not be in the centre ' dab, ' I warrant. When I was at
the bench I always kept an Archimedean drilling
machine with a sharp-pointed drill, and a few
strokes with this would immediately put all the
Why
dab ' in a fit shape to receive the drill.
can't you enlarge à hole with a twist drill ? Be
cause the drill either screws down to the work ( this
with a lever feed ) 01 the work is lifted up by the
screwing action of the flutes in the drill . If the
work is properly fixed and the machine has a
positive feed without slack, and the drill has its
clearance edges in order, a twist drill can be used
to enlarge a hole. Its use , however, is not recom
mendedsince owing to the absence of a steadying
point, a rubbingaction occurs at the edges and they
will soon take off the clearance on the flutes. Do not
forget that a piece of work to be drilled correctly
requires to be fixed properly. You may be able to
hold the work by hand to prevent its turning with
the drill, but you cannot keep it perfectly rigid
without the assistance of a vice or bolts and plates.
A good mechanic gives a drilling machine the same
status as a lathe. They say you can judge a shop
by the grindstone. I am inclined to judge a work
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man by his use of the drill-having seen many a
good job spoiled by rough hand -held drilling."
From Mr. H. A. Stevens' letter.
co
The difficulty of chattering appears to occur
when parting-off brass. I have made a few experi
ments in this connection. A piece of t.in. brass
was held in a self- centreing chuck, projecting 3 ins .,
and not supported by the back centre. The parting
off cut was made at a distance of į in . from the
end—a fairly severe test, and the work chattered
badly. The parting -off was, however, completed ,
and the work showed no tendency to mount the
tool. Using the same tool, but supporting the rod
by the back centre, there was an entire absence of
chattering, and the work was cleanly and evenly
parted off. A 1 -in. rod , unsupported and projecting
6 ins. from the chuck, also chattered badly, but
when supported by the back centre exhibited no
tendency to chatter . The lesson to be learned from
these experiments appears to be— Support the
work as firmly as possible. The chattering which
was evident when the work was unsupported by the
back centre was probably caused by insufficient
rigidity in the mandrel of my lathe , or , perhaps, by
a slight looseness in the fit of the chuck- plate on
the mandrel nose , either of which faults would
allow the work to vibrate under the forces set up
in turning. ' J. Bee ' should look to these points
in his lathe, also to rigidity of the bed , and the
fitting of the slides of the rest. There should be no
back - lash in the surfacing -screw . The tool should
not project from the tool-rest more than is abso
lutely necessary, and, of course , should be firmly
fixed. I find that a little top clearance ( 2 or 3 degs . )
given to the tool lessens the chattering, and a slight
rounding -off of the corners of the tool (of course,
maintaining the front and side clearance ), “is also
an improvement . The tool should be accurately
set to centre height."
( To be continued .)

The Fifth “ Gauge " Competition.
C

Tº further encourage model-making in all its
branches, we offer to send an improved slid
ing caliper gauge, with screw adjustment , 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, book, or other article
to the value of 6s. 6d . will be sent in place of the
caliper 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
caliper 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 address of the sender on the back .
The photographs and 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. The competition will
close on March 31st.
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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 of received a clear nine days before its usual
date of publication .]
London ,

March 22 , 1906 .

LIBRARY.-Members wishing to obtain tickets
for the Lending Library of the Cripplegate Institute
are requested to communicate with the Hon. Sec
retary as below. -HERBERT G. RIDDLE , Hon .
Secretary, 37 , Minard Road, Hither Green , S.E.

Practical Letters from our

Readers ,
N ordinary monthly meeting of the Society
was held at the Cripplegate Institute, Gol
den Lane, E.C. , on Friday, March 9th , Mr.
[ The Editor invites readers to make use of this column for the full
discussion of matters of practical and mutual interest. Letters
Sanderson taking the chair at 8 o'clock , and forty
may be signed with a nom -de-plume, if desired, but the full
five members being present.
name and address of the sender" must invariably be attached
The minutes of the previous meeting having been
though not necessarily intended for publication .)
read and signed , three new members elected, and
Model Steamer Funnels.
dates of visit and future meetings announced , the
TO THE EDITOR OF The Model Engineer.
Chairman announced the regulations made by the
DEAR SIR , _Owing to the difficulty of making
Management of the Institute for the use by mem
bers of the Society of the Lending Library, and the
realistic funnels, with necessary bands, etc. , to
Secretary subsequently dis
Hole 'to receive mondrel
Screw for driving purposes
tributed ticket " application
forms to those requiring them .
The Chairman made a special
appeal to the members pre
End to be bevelled
2 dia
before turning
sent to enter models, etc. ,
for the forthcoming compe
tition , and also directed atten
tion to the few specimens of
work exhibited by members
at recent ordinary meetings ,
3 "
and requested all members
Y"
to exhibit something, however
rough and unfinished it might
Fig . 1 .
be, at every meeting .
Mr. H. H. Harrison , then
2 " diom
gave a short but very prac
Driving fork
wood , mandrel
tical paper on the testing of
model engines, explaining ,
with the aid of numerous
e
diagrams, the methods of
obtaining indicator diagrams ,
Tollstock
or otherwise ascertaining the
actual behaviour of the steam
Port here
during its presence in the
Fig . 2 .
cylinder, taking brake horse
power, explaining various
METHOD OP MAKING FUNNELS FOR MODEL STEAMERS .
forms of transmission dyna
mometers, finding the most
efficient area of turbine blades , etc. Several ques
imitate some well - known line of ships for model
tions were asked by members, and answered by
boats, I hit upon what I consider a good way of
surmounting same. The only drawback being
the lecturer , and on the motion of Mr. Henry
Greenly, a very hearty vote of thanks was accorded
that it is only applicable to electrically - driven
him for his very able paper.
models, as will be seen .
The Chairman then proposed an informal dis
Procure a piece of good, sound wood (preferably
cussion on the two first Workshop Problems which
hard ) —say, 3 ins. square and about 8 } ins. long
had appeared in The MODEL ENGINEER . A large
(Fig . 1 ) . Now proceed to bevel one end (for rake of
number of members present took part, and a very
funnel when completed ) ; next mark centres on
instructive and lively discussion resulted .
ends, and bore a 2 -in . diameter hole, clean through ;
of course , by varying dimensions of hole, etc .;
The meeting adjourned at 10 p.m.
different sizes of funnel can be arrived at. It is
3rd .
FUTURE MEETINGS. – Tuesday, April
Special lantern lecture by Mr. Chas. S. Lake :
now ready for mounting on wooden mandrel for
" Locomotive Development During the Last De
turning in the lathe.
cade." Tuesday, May ist.--Practical demonstra
The prepared block of wood being mounted on
the mandrel and fixed ( see sketches), it can now be
tions and lecturettes by various members.
Wednesday, May 23rd : Model Making Competition .
turned to the desired shape, and must be com
Visit. - On Saturday, April 21st, a visit will be
pletely finished all over before parting off at top
made to the Old Kent Road Works of the South
( as shown in Fig. 2 ).
Metropolitan Gas Company, at 3 o'clock . The
The finished funnel, on being removed from
party is limited to about thirty members , and those
mandrel, may appear to be rather too thick at the
wishing to be present are requested to give intima
top ; this can be burned with a hot iron until the
desired thickness is attained .
tion to the Secretary before April 16th .
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In conclusion , I may say that the idea is entirely
original, and that I have made two funnels in the
above manner, and they are highly satisfactory.
-Yours truly ,
T. A. B.
Running Small Electro - motor.
TO THE EDITOR OF The Model Engineer.
DEAR SIR , —The following is an experience I had
with a small electro- motor a short time ago :
Having finished the motor, and all being ready to
start it working, I oiled bearing with a light machine
oil . I then switched on current. The armature
revolved very slowly indeed . I was sure batteries
and connections were all right . I tried armature
to see if it ran true , but I found it did not run so
free after I had oiled it as it did before. I , how
ever, started it again , and while running, I oiled
the bearings with a drop or two of paraffin oil .
When this got mixed with the other oil in the
bearings, the motor worked well . This proves that
any oil will not do for small motors. After it had
been working some time it commenced to run slow
again . Finding all likely means of failure all
right, I tried the tension of brushes, which seemed

Terminals for
Mercury breat
mm
Primary coul

ud

Holude

Condenser

Reverser
100

Query 1533

. Fig. 3 .
all right. I , however, decided to make a trial with
them ( I knew if the brushes did not press well on
the commutator they would not collect the current
well, and should they press too tightly, it would
affect the speed of motor) and found the right
pressure in this way. I unconnected F.M. windings
from brush and batteries. I then connected one
terminal of batteries to one wire of a 4 -volt lamp,
the other wire of lamp to one of the brushes, then
the other brush to batteries. I then coupled up a
hand -wheel to the small pulley wheel on motor.
By this means I could drive the armature at the
same speed it should run as a motor. I now
switched on current. The lamp glowed all right ,
but when I drove armature about the right speed ,
out went the lamps. I then adjusted tension of
brushes until the lamp would keep alight with
motor running at proper speed . I was rather
surprised the amount of pressure they required ,
although the commutator was ground up nice and
true before starting. I finally connected up again
and started the motor, which then ran very well
indeed . - Yours truly,
W. A. G.
Wycombe.
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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, 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, and also a Queries and Replies
Coupon " cut out from the advertisement pages of the current
issue. ( 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 dapse 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
lo recently :
( 15,338 ] Reversing Switch and Mercury Connec
tions
for 6-in. Spark Coil.' F. B. (Roath) writes : ( I )
I am making a 6 -in , sparking coil, and referring to
“ InductionCoils for Amateurs ," you give a list of
material for all sizes of coils — 2 lbs.of primary
wire is given in the list fora 6 - in . coil. I bought
2 lbs. of wire No. 12 D.C.C., but found that I could
only get two layers on the core, there being not
enough left for another layer, but enough to go
half-way across again . What I want to know
is, are two layers of wire enough ? The core is
M
I 1• 16th ins. diameter, and the distance between
checks on core is 81 ins. The core is a bundle of
22 iron wires 11 ins. long. It is given in your book
that the diameter over primary should be if ins.;
that is just what mine is. (2) Will you please tell
me which is the best form of commutator
or re
verser for my 6 - in . coil. You give diagram in
your book , "Induction Coils for Amateurs," but
cannot understand it, my idea being that it
would short-circuit through plate A and spindle
F to plate B. Will you please give diagram ?
( 3) Will you please give diagram showing how
to connect up a 6 -in coil with reverser and con .
denser, with switch to cut out contact breaker and
to put in mercury break in circuit, for which provi
sion will be madewith two terminals
( 1 ) Experts differ as to whether two or three
layers is the best to adopt for primary wind
ings . Your coil may work well with two layers, but
we should prefer to use three. You can easily get
Contact Pate

Fig. I.

A

E
ContactPlates
B

New Were
Duery 15818

Present end

Fig . 2.
some more wire to complete the layer. Make a soldered joint
on to the end of the present wire, and wrap som paper or
thin tape round the joint. The joint should be scarfed as Fig. 2,
so that you maymake a neat job of it. (2 ) The diagram given in
our handbook is that in universal use , and the best pattern to adopt.
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Read the explanation on page 44, which tells you that the spindle
F is made in two pieces. If made in one piece, of course it would
short- circuit A andB. Accompanying sketch (Fig. 1),which is a sec
tion through centre line of cylinder, may explain . Fig . 3 is a diagram
of connections. When the mercury break is used, a piece of card.
board is placed between the contacts of the hammer break and the
screw is then screwed up tightly to prevent the spring from vibrating;
or you could use a two -way switch as shown . When on M the
hammer break would be cut cut ; when on V the hammer break
would be in use .
(15,334) Indicator for Shocking Coil. W. F. (Middlesbro')
writes : I have made a shocking coil as described in your
handbook , and would like to make an indicator to work with
same. I would be obliged if you would let me know how to make
one, or give date of description in a back number of The MODEL
ENGINEER to which I may refer.
An indicator for a shocking coil would merely consist of a num
ered dial and a pointer, which is rotated by means of a cord passing
over pulleys and attached to the sliding tube, so that as you pull
out the tube the cord is pulled and so rotates the pointer. Sketch

2

INDICATOR FOR SHOCKING
Coil .

4

Draw Tube
Erlonstore arm
working we
slot i hue

Weight

Guide Pulley
Queryissur

herewith shows a simple arrangement. Further particulars can
be found in The MODEL ENGINEER for September roth, 1903, and
March 31st, 1904. The cord would take a turn round pulley on
indicator spindle, and be kept tight by means of a weight. It can
be concealed in an upright column and pass under the baseboard
The circumference of pulley A should be equal to travel of draw -tube.
Pointer stands at zero when draw -tube is right in .
( 15,581) Water Power for Small Lighting Plant.
A. S. (Huntingtower) writes : I have got dynamo ( 50 volts 14 amps .
at 1,400 r.p.m.) to light my house - about ten 16 c.-p. lamps. I
would like your advice about drive for same. A stream 15 ft.
broad, 2 ft. deep, 226 ft. per minute flows past about10 yds. from
house. Not allowed to dam up stream to get fall. Would a mid
stream or float wheel be suitable, and what size would it require
to be ? If wheel would drive, could get speed up by countershafts.
Without a head of water we do not think you will getany appreci
able power. A wheel to do any useful work would have to prac
tically dam the stream , thus involving a large piece of work some
what difficult of construction . You might write to W. H. Bailey
and Co., Albion Works, Salford, Manchester, and ask if they
could recommend a small plant suitable. State yourrequirements
and give particulars of water supply available. If you could
“ tap ” the stream and lead a quantity of water off down a race,
it would be better. You could then run a wheel at a lower level,
perhaps, and get some good results.
( 15,580) Reversing Polarity of Dynamo.
G. R. B.
( Thornley-on - Tees) writes : I have a compound-wound dynamo,
which has got reversed by some, means or other. Will you please
give methebest way to change or reverse it again , as it has towork
in parallel with another ?
Disconnect the shunt coils, and run it in the opposite direction
as a motor until the residual magnetism is of the right polarity .
See recentarticles " How It Works " for information on this subject.
( 15,526 ]
Induction Coil Worked from Transformer .
W. K. B. ( Tooting) writes : Six months ago I made a 1 -in . spark
coil (secondary 1 lb. of 36 s.c.c., primary No. 16 D.C.C., and con
denser go sheets tinfoil 6 ins. by 31 ins.), and it worked very suc
cessfully with 4 volts 4 amps., giving full 1 -in . spark . Wishing
to do away with the trouble of accumulators to work it, I made a
transformer (50-watt), 205 volts 85 watts to 6 volts 8 amps. I
estimate the number ofturns in coil primary as 250, and secondary
as 20,000 turns. The transformer has - primary 2,030 turns,
secondary 66 turns. I joined the secondary of transformer to
primary of coil, disconnecting condenser and contact-breaker,
expecting about spark , but got nothing unless the secondary
ends of the coil were momentarily shorted ; but, to my surprise,
on connecting condenser and contact-breaker up again , I got
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i -in . to it-in . spark. The best results, when the vibrations of
contact -breaker were in tune with alternations. ( 1) Will you
kindly explain why the alternating current would not give any
spark without the use of contact-breaker ?. ( 2) Why should a con
denser be necessary with an alternating primary current ? ( 3) My
own theory is that I should require something like 34,375,000
turns in the secondary of my coil to get 1.in. spark , with 250 turns
primary and 6 -volt alternating current. Am I right ?
( 1) It requires a potential difference of about 25,000 volts to
produce a spark discharge of 1 in. length between a point and a
plate. The ratio of your primary and secondary turns is not great
enough toobtain this voltage from 6 volts, even if your coilhad been
a well-designedtransformer, or even to obtain a spark of appreci
able length . With such a doubtful transformer as an induction
coil, it is difficult to predict results -- they would probably be
inferior to those obtained with a transformer of good design.
(2 ) It is well known that an induction coil can be worked with
alternating current, but it introduces complications. The principal
effect in any induction coil is produced when the current is inter
rupted, the effect produced at " make " being , comparatively
insignificant. The condenser increases the “ break " effect to a
very large extent by causing the induced current in the primary
produced by the break to quickly leave the coil ; in effect, the
magnetism in the core is wiped out with great rapidity. If alter .
nating current is used, these conditions remain the same. At any
instant, when contact is made, a flow of current is taking place in
the primary, and it is interrupted by the break. If the interruption
takes place with the current at maximum value, the effect would be
large ; if the current was at or near zero, the effect would be very
small. Induction coils are, however, peculiar things ; the effects
are complicated when continuous current is used ,
and are possibly more so with alternating current.
It may be that the maximum value of the surges
of current is higher than that given by the current
curve of the transformer, and , therefore, an increased
spark length is obtained . The polarity of the dis .
charge would be changing from time to time. ( 3 )
Impossible to say ; but we are of opinion that your
figure is probably much too high.
(15,550 ) Small Four - pole Motor Windings.
T. G. S. B. (Minehead) writes : Having been a reader
of your valuable paper for some time, I shouldI like
am
to take advantage of your " Queries " column.
making a small 4 -pole dynamo, 30 watts, 6 volts by
5 amps., wound in eight slots, with former wound
fields. ( 1) Please give diagram of winding and size
and amount of wire ? ( ) Shall I use d.c.c. for armature ? (3)
Give size and amount of wire for fields. The diameter of arma
ture is if ins. (4) Could any motor be used as a dynamo ?
(1) Wind armature with No. 21 , and field -magnets with No. 33
S.W.G. D.C.C. The respective weights will be approximately
2 ozs . on armature and s ozs. for fields. (2) Diagrams of wind
ing, etc., are given in handbook “ Small Electric Motors , " 7d.
post free. Connect your fields in shunt to the brushes. ( 3) Not
invariably. Some small machines run much better as motors
than generators . (4) In one the current is commutated, and in
the other it is not - slip rings are used instead.
( 15,623] 30 -watt Dynamo Construction . W. W. (Dud.
ley) writes : Will you kindly give me your opinion of dynamoin
enclosed sketch (not reproduced ), this being my first attempt ?
The field -magnets are wrought iron, wound with 1 lbs. No. 24 s.c.c.
wire (f lb. on each core) ; armature : 8 -cogged drum , wound with
about 4 ozs. No. 22 D.C.C. wire in four sections. I have over
wound it with iron wire, as the air gap was too great. Ifirst passed
the wire ( iron) in groove alongside the other wire, and then wound
round the armature and connected the two ends together. Will
this short-circuit the armature ? How many one-pint bichromate
cells will it take to magnetise the fields, or will you tell me how
to make a suitable resistance to connect to a 250-volt main , and
run it as a motor until the fields are magnetised ? Do you think
there is too much space between the poles at X ? What will be
the probable output at 3,000 r.p.m. ? I have your Handbook
No. 1o and your new book , " Practical Dynamo and Motor Con
struction ."
Your windings are all right. You cannot do better than go by
the illustrations in handbook. We do not advise the binding wire
to be taken in any of the slots for the copper conductors. Three
bichromate cells in series would give enough current to magnetise
the fields to start with . The space between pole tips could be
reduced slightly . Output, 25 to 30 watts .
(15,601) Small Motor as Dynamo. T. R. B. (Brack
nell) writes : Will you please inform me on the following ? I
intend buying a Gamage 1-50th h.-p. electric motor. Will it work
as a dynamo if I drill a hole through the core of field -magnet and
put a permanent magnet in the hole, as sketch (not reproduced ) ?
if it will, how many watts ought I to get, and how large a magnet
ought I to use ?
A permanent magnet would not be of much use in this case.
con
The field -magnet should be wound with copper wire, a and
nected (preferably in series ) with the armature. It is question
whether you will get much out of the machine as a dynamo. Infor
mation on the subject will be found in handbook " Small Dynamos
and Motors," 7d. post free . You do not state length of armature.
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(3) Yes. Wind in four sections. (4) Use four large cells in series.
(5) About 20 watts - see handbook , Small Electric Motors,"
7d. post free ; it will assist you considerably. Re Spark Coil. You might have a greater amount of secondary wire on, but this
should not account for only getting the " faintest spark." Try
running coil with a higher voltage, and make sure cells are large
enough to give current required . We can see no other reason for
failure from the data you give.
( 15,657) Low E.M.P. of Danlell Cells . R. K. (Clap
ton) writes : Having made six Daniell cells as described in your
book on Batteries, and, try as much as I will, the result is not
satisfactory, as they give only 24 volts. I am using sulphate of
zinc, but quantities to be put in each cell are not stated in your
book. Kindly give me your advice.
Use a fairly strong solution of zinc sulphate, and dilute it till
you get a fairly high voltage. The E.M.F. of a Daniell cell is
increased by increasing the density of the copper sulphate solution,
and is diminished by increasing that of the zinc sulphate.
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 sufficiont interest to hisreaders.]
• Reviews distinguished by the asterisk have been based on actual
Editorial inspection of the goods noticed .
Small Power Steam Motor .
Herewith we illustrate a small power steam motor, which
is made by Messrs. Bolsover Bros., Eaglescliffe, co . Durham,
in both the single and double cylinder designs for motor
car , la inch and station ary work . In this design the engine
retains the advantages of the double -acting engine, at the same
tims simplifyiag tie construction by dispensing with motion bars

olla

( 15,656 ] Secondary Battery for Runnlag 2 h.- p Motor .
L. S. (Broadstairs) writes : Will you kindly tell me what
amount of current, and what voltage , would be required to drive a
motor developing 2 h.-p. ? Also, what size plates, and how many
cells (accumulator) would be required to get that current ?
For 2 h.-p. you would need 2,000 watts per hour. Thus a
battery giving , say, 100 volts and capable of discharging at
20 amps. would be required . For a ten -hours' discharge the
capacity would need to be 20 by 10 equals 200 , and reckoning
20 amp.-hours per sq. ft. of positive plate surface, you would need
10 sq. ft. of positive plates.
( 15,536) Consequent Pole Dynamo. L. H. (Studley)
writes : I should be greatly obliged if you would help me in the
following difficulty. I have a dynamo, with fields of the old
gramme pattern . It has a cogged 'ring armature, 8 -section, 24 ins.
long and it ins. diameter. What I want to know is- ( I) What
size wire on fields, and about how much ? ( 2) What size wire on
armature, and about how much ? (3) What output can I get ?
I want about 6 or 8 volts at 3 amps. for charging motor bike
accumulator.
( 1) Wind fields with 1 lb. 4 ozs. No. 24 S.W.G., and (2) armature
with 41 ozs. No. 22 S.W.G. (3) Output should be about 20 watts.
Regulate the voltage by the speed, which should be fully 3,000
r.p.m.
(15,653) Winding for Small Dynamo. J. S. B. (Leices .
ter) writes : I should be very glad if youwould advise me re winding
for a small dynamo of 30 watts output. The field -magnets are
wound with seven layers of enclosed sample wire. What gauge
wire should be used on armature to get 5 volts at about 6 amps.
for accumulator charging — } ins. armature, eight slots, ţin .
square ? Also kindly give approxima
speed. Also please
explain method of placing fuses, as I te
cannot understand why
volls will burn a lamp out, yet amp. fuses are used .
Armature No. 18 S.W.G., and field -magnets should have
No. 20. You could try using the existing field winding, however,
with No. 20 on armature. The machine may geta trifle warm work.
ing at a big amperage, but it will probably stand it all right. Speed
3,000 r.p.m. The current is proportional to the volts and the
resistance of circuit. If the resistance is constant, the current
will increase in proportion to the volts. See some text-book on
Electricity for a full explanation of the matter.
(15,624) 50 - watt Ring Armature Dynamo. R. B.
(Berkhamsted ) writes : I am making a dynamo of the overtype
description, and I shall be obliged if you will answer me a few
questions with regard to same. The armature is of the ring type,
3 ins, diameter, wound with 80 yds. of No. 20 S.W.G., in eight
sections. The machine will be connected in shunt. What wire
will be correct for the field coil, and what will the output of the
dynamo be when finished, and driven at a speed of about 2,400
r.p.m. ? What horse -power will be necessary to drive it to charge
accumulators ?
Use about 21 lbs. No. 23 for field coils. If armature is two
thirds the diameter in length, output will be approximately
50 watts, and will take 1 h.-p. to drive it. Speed should be about
2,600 r.p.m.
( 15,621 ) Primary of laduction Coil, R. W. H.
(Southampton) writes : The above dimensions ( sketch not repro
duced) are taken from pages 38 and 39 of your handbook on the
Construction of Induction Coils. As will be seen ,there is only
a space of t in . to contain a layer of paper (over core) and three
layers of No. 14 D.C.c. wire. This cannot be done. Would the
coil work as well if two layers were used instead of three ? Or
should three layers of thinner wire be used ?
You should be able to get on the three layers by carefulwinding.
A'little space can be saved by making the second and top layer
bed somewhat into the layer beneath . If you cannot manage this,
then use a slightly finer gauge wire - No. is.
(15-559) Small Pour- Pole Motor. “ ELECTRON ” writes :
I am making an electric motor, full-sized drawing (not reproduced)
of which I send herewith . Dimensions - 4-pole field magnet,
3t ins. diameter ; armature , 8 slot drum , ut ins. diameter ; } in .
long. As I am unable to find windingsfor this type in your No. 10
Handbook, will you kindly tell me (1) Size and quantity of wire
for field -magnet ? ( 2) Size and quantityof wire for armature ?
(3) May armature be wound in four sections as in Fig. 42 in hand
book,or must it be wound in eight sections asFig. 43 ? (4) How
many bichromate cells should drive this motor ? (5) What output
should it give if run as dynamo ? I have THE MODEL ENGINEER
handbook on " Induction Coils ," and am building one to give 3-in.
spark . The secondary consists of about 3 lbs. No. 38 d.c.c. wire
wound in 43 sections. On connecting three bichromate cells to
primary I only get the faintest spark between secondary terminals
when contact is madeandbroken , the primary producing a brilliant
spark. Is this as it should be, and is coil likely to give full spark
when fitted with condenser and contact breaker, or is there some
thing wrong ? I have used every care in building secondary , and
sections are well insulated according to instructions in handbook,
each section being tested with galvanometer before joining up.
(1 and 2) Wind armature with No. 22 S.W.G.; about it ozs :
will be required . Rield -magnets wind with 4 ozs. No. 22 S.W.G.
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Messrs . BOLSOVER Bros.' SMALL POWER
STEAM MOTOR.

The crank - case is entirely enclosed, and the lubrication of the
pistons, trunks , and motion is on the “ Splash " system . The
engines are made either with piston valves of the ordinary D slide
valve, as preferred. Castings and machined parts are supplied ,
Attention is also called to the compact steam motor launch outfit,
consisting of flash steam generator, with automatic controlling
device, trunk engine, with the necessary feed pumps, and liquid
fuel burner and supply tank, shafting and propeller.
New Catalogues and Lists .
Gilbert & Co. , 44 , Westminster Bridge Road, London, S.E.
A handy list bas been sent to us from this firm , giving prices for
model engineers' requisites, such as rod and sheet brass, screws,
bolts, nuts in steel or brass, Whitworth and B.A. taps, screwplates,
angle-plates, V -blocks, scribing blocks, vices, driving bands and
fasteners, spanners, chucks, oil-cans, etc.. etc. The list will be sent
to any reader post free for two penny stamps.
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Answers to Correspondents .
The Editor's Page .

ROBABLY a number of our American readers
will have followed with much interest the
PROB
doings of the Society of Model Engineers in
England , and they may have wished that some
similar Society should be inaugurated in their own
country . A few years ago an effort was made in
this direction , but at that time American interest
in model making had not reached its present pitch,
and nothing definite resulted . We now hear that
the subject is again receiving attention , and we
have no doubt that there are quite sufficient keen
model engineers in the States to form a really
strong and useful Society if they will but bring
themselves into line . Our American agents ,
Messrs. Spon & Chamberlain , of 123 , Liberty
Street , New York , have kindly volunteered to help
the movement along, and they would be glad to
hear from all readers on their side of the Atlantic
who are interested in the proposition . If those
readers in and around New York will put them
selves promptly in touch with Messrs. Spon and
Chamberlain , we are sure that some good work can
be done. We may also take this opportunity of
mentioning that Messrs . Spon & Chamberlain have
recently made special arrangements for importing
from England any models, tools, castings, or other
goods which are advertised in this Journal . Many
American readers will doubtless be glad to know
of these facilities for getting such model making
specialities, and Messrs . Spon & Chamberlain will
be pleased to execute any orders .
*
We have just published a new 6d . handbook in
THE MODEL ENGINEER Series . It is called “ Model
Steam Engines : How to Understand Them and
How to Run Them ,” and the author is Mr. Henry
Greenly . While its contents are specially devoted
to the shop type of model engine, it gives a vast
amount of useful information on the construction
and working of model steam engines of all kinds,
and will be a very instructive book to the beginner .
It contains 87 pages , fully illustrated with sketches
and diagrams .

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 bearthe 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. DER
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 thepaper,
and all new apparatus and pricelists,&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 ADVERTISEMENTMANAGER, " The Model Engi
neer, 26—29, Poppin's Court, Fleet Street, London, E.C.
Alsubscriptions and correspondence relating tosales 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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We give in our advertisement pages this week
some particulars of a new journal which we shall
publish at the end of this month . It is to be called
THE ENGINEER -IN-CHARGE , and will cater especially
for those interested in the management of engi
neering plant and machinery . We know that many
of our present readers are engaged in such work ,
and we think they will find the new journal very
helpful . Those who are not personally interested
in the new journal may perhaps have
eering
friends who would be glad to know of it.

F. J. HARRIS ( Rhode Island ) .—We do not see how
this is possible unless the bicycle is a motor
bicycle . " We would recommend you to direct
your attention to a more usual method of driving
the lathe .
J. W. P. (Heanor ) . — Thanks for your card . We
think you will have no difficulty in turning the
wheel you mention by the method described .
W. A. (Openshaw ).— We thank you for your
Workshop Note, but regret we are unable to
insert the same .
A. M. (Dalston ).-To all your questions - yes.
The motor would probably be burnt out if run
with double the voltage it is intended to be sub
jected to .
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Beam Engine

Made

Without a Lathe .

By H. G. HOLLAND .

MR . H. G. HOLLAND'S MODEL BEAM ENGINE .

HE photograph reproduced above and

the

beam engine which I have just completed .
The engine was made entirely without the aid of
a lathe. Of course, the cylinder was purchased
already bored , from an advertiser in THE MODEL
ENGINEER, and is 3 -in . bore and 14-in. stroke, and
lagged with tinplate and enamelled black . For
the four columns, pieces of brass stair-rod were
requisitioned . The beam is a piece of mahogany ,
whilst the crankshaft and connecting - rod are made
of brass. The round tank seen at the side is

intended to hold the feed water, and as the engine
exhausts into this it will warm the water nicely.
The small force pump at the right-hand corner
is made from scrap brass and tube, and has a leather
cup plunger . It throws a stream of water a con
siderable distance . I have not yet had the model
under steam , but am making a small water -tube
boiler for the purpose . The whole is mounted on
a polished oak stand , which makes a very substantial
base. I may say that this is my first attempt
at a working model, and in the making of which
I have received much assistance from these pages .
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Workshop Notes and Notions .
[ Readers are invlied to contribute short practical Items for this
column, based on their own workshop experience. Accepted
contributions will be paid for on publication , destred, accord
Ing to merls. All matter intended for this. column should be
marked " WORKSHOP on the envelope .)
A Distance Gauge.
By WILLIAM J. HARLEY.
This simple gauge can be made out of f -in. plate
entirely. First cut out the guide plate, which should
be 51 ins. long and i in. wide, and in the centre
and į in. from one end a slot } in. wide and 4 ins.
long should be cut . The piece of angle steel,
shown in sketch , can be made out of a piece of 3 -in .

0

HDD )

to set, but gives very good results. Another form
of this cement, which sets quickly , and is there
fore very useful for work which must be quickly
joined , is as follows : - Take (by weight ) 2 parts
of flour of sulphur, i of sal-ammoniac, and 80 of
iron filings, and mix with sufficient water to form
a paste. This is, however, not so substantial as
the former mixture, although it serves its purpose
very well .

Boring Bars.
By R. J. MITCHELL.
Most boring bars are either of a type difficult of
adjustment, or of securing the cutter, and the three
sectional sketches of bars partly overcoming these
troubles may be of interest. In all three cases, the
cutters are made from tool steel of circular section ,
and fitting well in a hole drilled diametrically
through the bar, and reamered out to the size of
the cutter steel. Fig. I shows a roughing cutter ;
this is simply the ordinary type, but secured by a
tapered pin driven in at right angles to the cutter,
and slightly cutting it in its path ; thus, and by its
wedge action , firmly securing it, and without dis
turbing its already “ set ” truth , as is often the case
with the wedge commonly used in this connection .
Fig . 1 .

A DISTANCE GAUGE .
plate, 2 ins. long and bent at the centre. Two
washers are now required , which can be turned out
of k -in. plate, and a milled screw for tightening
pieces together. To use this gauge , the angle steel
is placed on the edge of the work to be marked , and
a mark made against the end of the plate. This is
done in another place, and the two marks joined
with a rule and scriber. It is obvious that the
distance from the end of the plate to the face of
angle steel can be altered as required.
Flash - lamp Bulbs .
By J. A. B.
When a new bulb is bought for a pocket flash
lamp it is often found that the screw on the lamp
is too small to fit the socket in the case. An easy
way to fix it is to cut some strips of tinfoil, 34 ins.
long, fin . wide , fold together to make fin . wide,
and roll it round the screw on the bulb . Now fix
one end of a piece of fine twine in any suitable way,
hold the bulb in the left-hand , lay the twine on the
top of the tinfoil in a thread of the screw , and take
one turn round same, pull tight and gradually work
the twine from top to bottom of the thread by
twisting the bulb round . Try in socket, and, if
still too small, another layer of tinfoil may be put
on in the same manner .

Rust Joint Cements .
By “ Ex -APPRENTICE ."
The following shows how to make a mixture
which will most effectively cement cast iron which
may be subject to high temperatures :—Take ( by
weight) 2 parts of sal-ammoniac, i part of flour of
sulphur, and 200 of cast- iron borings or filings.
Add sufficient water to form a paste, and apply to
the parts required. This cement takes some time

X

B
INI

VAD

FIG . 3 .

FIG . 2 .
BORING BARS .

Fig. 2 shows a type suitable for finishing with .
Its advantage is that the cutter is “ finely ” adjust
able by the action of a tapered pin, B , which as
it is screwed home very gradually separates the
two halves, and at the same time prevents their
rotation . The cutter is secured by the two hardened
steel grub screws ( A ). Fig. 3 is intended only
for very fine finishing cuts, as, for instance, in the
case of a motor cylinder. The cutter is in three
parts, X , X, and W. They are made from the same
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stuff as in the last case, and must fit well in the hole
of the boring bar. As will be apparent, both the
parts X , X , the cutters proper , screw into the
central part W, and are secured beforeputting cutter
in (as a whole ) by the locking rings, S , s, the cutter
itself being amply prevented from movement by
the grub -screw at the side. Of course , in both the
latter cases, some care in grinding the two sections
of the cutters would be required ; but any careful
mechanic, amateur or otherwise, would find no
difficulty in this.

Our

“ Workshop

Problem

"

Competitions.
Results of Problem No. 2 .
'HE second in our series of Workshop Problems
TH has proved quite as popular as its predecessor,
and has evoked an equal amount of thought
and ingenuity on the part of our readers. Three
competitors have sent in solutions which we regard
as completely satisfactory , and they accordingly
receive full marks. A number of others run them
very close, and the average of merit all through
has, we think, been distinctly higher than in the case
of our first problem . Several of those who come
near the top have sent in solutions varying greatly
in the methods adopted ; but their solutions being
workable ones, they have scored proportionately
well. We may say that when setting the problem
we had in mind the intention that it should be
solved by pure turning only , but some enquiries
from readers showed us that the use of the word
turning ' was not perfectly clear. Our idea
was that the work should revolve and the tool
remain stationary, as in ordinary turning ; but
as a number of competitors took it for granted that
the word “ turning ” would also cover an operation
in which the tool revolved and the work was fixed
we agreed to enlarge our definition to this extent ,
as otherwise a large number of entries would
have been disqualified . More than one competitor
has, however, proposed using the slide-rest as a
planing device, and such solutions have been
marked down to the minimum .
In allotting the marks we have been guided
by two tests of merit— (1 ) that the method employed
should in itself possess no element of inaccuracy, and
should not depend on the personal skill of the
workman in setting or adjusting the work ; and ( 2)
the simplicity and general convenience of the
method . Our own solution , which is also that of the
prize-winners, combines these two essentials, to our
mind, in the greatest degree, Several of the other
highly marked solutions were perhaps equally
accurate, but somewhat less convenient in opera
tion .
The method of mounting the angle - plate on
turned pieces on the faceplate was adopted by
several readers, but some of these lost marks
through employing wood instead of metal for
their turned supports. The compressibility of the
wood when the holding -down bolts are tightened
up introduces a possibility of inaccuracy.
Another group of entries were based on marking
out the angle- plate and then turning it between
centres. The impossibility of drilling a centre
hole exactlyto a scribed line introduces inaccuracy
and causes loss of marks. Two competitors

291

realised this difficulty, and advocated the use of
jigs to drill the centre holes incorrect position .
This does not entirely get over the difficulty, as
it depends on the suitability and accuracy of the
jigs, and one of the jigs so suggested was
palpably of little real help.
Mounting the angle- plate on the faceplate, and
setting one face true with the lathe bed or top slide
by means of a scribing block or pointer in the slide
rest , and then turning the other face, was also a
favourite solution . The amount of careful adjust
ment required and the liability of moving the plate
out of truth when tightening the holding -down
bolts are serious objections in this case .
Quite a number of competitors mounted the angle
plate on the slide-rest, and faced it up by means of
a tool fixed to or mounted on the faceplate.
Properly done this gives quite accurate results;
but many entries of this kind lost marks through
advocating the fixing of the angle -plate on the
tool-holder instead of on one of the true surfaces
of the slide -rest. They assumed that the surface
on which the tool rests is true with the sliding
surfaces of the rest. This is not necessarily the
case, and if not true may be the cause of considerable
inaccuracy :
As mentioned above, there are three competitors
who have scored full marks, and we have thought
it best to increase the total amount of the prize
to 158. , and award 5s . to each of the three success
ful ones . They are
. JAMES LIDDELL ,
46, Calder Street,
Whifflet, Coatbridge, N.B.;
J. PELL,
30, Glover Street, Bradford , Yorks ;
W. B. REDFERN ,
42, Cecil Street , Gainsborough .
We append the marks scored by other com
petitors, and also a few of the solutions. Some
further selected solutions will be given next week .
In view of the work involved in examining the
large number of entries, we must introduce a new
rule to the effect that no competitor may send
more than one solution to any one problem .
100 Marks. — James Liddell, J. Pell, Wm. B.
Redfern .
95 Marks.-A. Aston, James Cudmore, R. Newton .
90 Marks . - W . H. Dearden , J. Gass, G. A. Horn ,
E. H. Moore , Miller Parr, Aubrey R. Reason ,
F. W. Smith, E. G. James, R. J. G. Tuck,
R. Thomas, Albert Wilkinson, E. Wilson ,
W. Wright, Arthur E. Young .
85 Marks . - Archibald Agg, J. Bradwell, F. W.
Bates.
80 Marks.-J . Bloomfield , Watson Gibbs, F.
Habbishaw , Robert Lambert, A. E. Paul,
E. R. Pennington , H. Rayner, F. Sadler,
J. A. Shaw , R. Tharratt, W. Young.
75 Marks. - H . J. Dawson, John D. Elam , Archi
bald McLay , Henry J. Slatter , H. Teague,
H. E. Woodcock .
70 Marks.— James Bryson, T. V. Draycott, T. W.
J. Munro,
Everington , G. E. Langford,
Herbert G. Riddle, P. Rochefort, Jas. Wheeler.
65 Marks. — Wm . Aldridge, John McG. Tillett.
60 Marks . - W . Allman , C. Astin , Isaac T. Astley ,
Arthur Ashton , B. J. Buckman , William Beil,
G. H. Buglass, A. Cope, J. W. Clayton, H.
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Clayton , H. Caudwell, H. A. Coombs, Capt. J.
Craigie Norwell, J. Cannon , G. N. Carleton
Alpeda,” John Dean,
Stiff, Thomas Carter,
T. D. Foster, E. Fitzgerald, Lewin Fisher, F.
Holldsworth , T. Huddlestone, Wilfrid Hoyle,
Arthur Helden , H. R. Houlson , R. Harvey,
E. S. Jones, William Jackson , A. Kenway,
Albert Nelson, “ Q. A.," F. Robb, jun., Chas.
Reid , J. Scott Knight, H. Smyth, Pierce
Timmis, T. H. Warner, J. A. Wilkinson, S. J.
Wiltshire, Ernest W. Woolley, G. Woolsten
croft.
55 Marks. - Edgar Crosland, Michael J. Hanlon ,
G. H. Mason, J. A. Watson , E. C. Wilkins.
50 Marks. - J. Case, “ Experiment, ” F. Johnston ,
R. A. Nichols , L. B. Prichard, R. Piper.
40 Marks . - L . P. Causton .
30 Marks. - T . H. Foulston , H. E. Walker, P. S.
Willis ,
20 Marks . - W . H. Ashton , T. Beresford, O. W. P.
Binns, F. W. Bailey, George Greig, Lance C. de
Hamel, W. R. Hopper, F. Langley , J. Nock,
Bertram Thos. Ord , W. Ogilvie, J. T. Pedley,
E. Rogers, W. Slingsby, A. E. Smith, David B.
Smith , E. C. Stocken , S. M. Thompson, Thos .
Turner , Geo . Wells.
10 Marks . - G . S. Davidson .
5 Marks. - H . R. Beckett, W. Corless, A. Carr,
F. J. Harris, Chas. J. Hutchings, John Jones,
Fred. S. Kipping, W. Oliver, A. W. Purchas,
E. J. Stewart, C. H. Sharpe.
Our Own Solution .
Turn a piece of steel rod between the lathe
centres, of a good size, about I to 14 ins.
diameter, and truly parallel, for ,
say, an
angle-plate of 4 ins. by 6 ins. by 3 ins . Bolt the
angle-plate to the steel pin with a balance plate
(as shown) ; or , better still, two angle- plates can be

Angle plate
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parallel. Next obtain two pieces of bar iron (to
form clamping plates) and drill with two holes in
each to suit the slots of the angle -plate casting.
Mount the angle -plate on the mandrel, as shown in
the illustration. A pair of driving bars made of
proper size and length are bent at right angles and
fixed as indicated , the usual method of driving by
carrier and pin being unsuitable owing to the

Side of angke
plore being force
Driving bar's
Wooden wedges

Focoplulo
b Driving bong
A

Words

Clomp
Mandral

Clamping ball
Boloose went •

Seehen ban
en AB

FIG. 2.-MR. W. B. REDFERN'S SOLUTION .
tendency to twist the casting on the mandrel under
the action of the cut . In any case , it will be ad
visable to pack the space between the bolts and the
mandrel with hardwood wedges , as shown in the
sketch , as it will then be impossible for the first plate
to slew round. A balance weight is also bolted to
the faceplate. The first face of the angle -plate is
then cleaned up, finishing with a fairly broad facing
tool and a light cut. The lathe speed should not
be too high , as there is bound to be a fair amount
of spring due to the tool only cutting during a part
of a revolution. When the work first strikes the
tool, there will be the danger of the work moving,
hence the necessity of ensuring truth by finishing
with a light cut.”
Mr. A. Agg .
The idea here is to turn the angle -plate on a
parallel mandrel between centres as in our own

Foce

faceploit

* angle
plak

Rod turned porollel
Fig. 1. -OUR OWN SOLUTION .
made at once . Then face off, lay over the faced
portion on to the turned rod, and face the other
side. If the surfacing slide of the lathe is true , the
result will be an accurate right-angled plate .
Mr. W. B. Redfern's Solution .
This solution is one of the three prize solutions ,
and in his article the competitor says : - " I assume
that the angle -plate is one of the usual type with
slots cast in , for use on the faceplate of lathe or the
platen of a shaping or other similar machine .
Given a lathe which turns parallel and faces truly,
I would proceed as follows : First obtain piece of
iron to make a mandrel, mount it between lathe
centres, taking a light cut off it to true it perfectly

lack
Centre

lethe
nose

clamping
plate

Fig . 3.-MR. A. AGG'S SOLUTION ,
solution , but the competitor recommends a taper
ended mandrel to fit the internal taper of the nose

-
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of the lathe. A bolt is used to drive the mandrel
and angle -plate , and the clamping plate is hollowed
out to receive the mandrel and to keep everything
in position whilst working.
Mr. Henry J. Slatter .
This is an example of the two -pin method. The
parallel pins may be turned between lathe centres
with a flanged end , the face of which is faced truly

attaching the angle casting to the faced end of the
cylinder. After facing one side, reverse and do the
other in the manner already described .
Mr. J. Gass.
To produce a perfectly true angle- plate from a
rough casting by turning only, and no other angle
plate or square, I should turn it between centres,
as shown in Fig. 6. The only difficulty is to drill
the centre holes in the work absolutely at right
angles. First get a piece of 1f -in. square iron and
drill two fin. holes ( A and B ) near each end ; now
drill hole C ( the height of which should be half the
thickness of the angle casting) to fit an ordinary
small centreing drill. Great care should be taken to
get an exact fit, as the accuracy of the finished
work depends upon this, then bolt it down on any
level surface, preferably the lathe faceplate, owing
to the convenience of the slots to pass the bolts

Faceplate

Faceplate

Angle.
ploto

Angle plata
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Flanged pins
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Flanged pins

MARKING-OUT
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Angle plate
Fig . 4.-MR. H. J. SLATTER's Solution .
square with the circular portion. The pin
-the flanges of which are filed off just flush
or slightly below the smaller diameter — are
then bolted to the faceplate in an approved
manner, and the angle casting is bolted on
as shown in the sketch . This competitor, in
conjunction with several others, also sug
gests pins as shown at A without the flanged
portion. These, however , do not provide such
a large bearing area on the faceplate.
Mr. J. Bryson .
Turn up a piece of metal between the centres
in the form of a stout cylinder, making it
perfectly parallel and truly facing the ends
Bore a
square with the cylindrical surface .
hole through the centre , and passing a rod
Foreplora
Ends or
cylinder foced

0
Turned and head
cylinder

Holding
down
bolts

0 -Angle
pion

Jiq
Š

Bolonce weight

ch
( Angle plate

Faceplate

Holding down!
boll

Hand brace
Foce plote

IHOR

+

E

ANGLE -PLATE
BEING Faced.
Angle plor
Fig. 6.-MR. J. Gass' SOLUTION .
Fig . 5.—MR. J. Bryson's SOLUTION .
through this, fasten it by eyebolts to the faceplate
as shown in Fig. 5 .
Face up the metal to the
dotted line , and byturning the flat side to the face
plate repeat the operation. Bore four holes for
holding -down bolts, and fix it on faceplate as shown ,

through. Place the casting as shown at Fig. 6,
and bolt it down by means of a long bolt passed
through the boss of faceplate, of course setting the
centre of the casting in line with hole C. Now
insert centre drill, and by means of an ordinary
brace, drill hole at D ; this done , reverse the casting,
bolt it down again , and drill the other centre at E,
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then mount the work in the centres of lathe, and
face the one side quite level, using a half -centre in
tailstock to finish round the hole . Now there is a
level face to work from , and by proceeding to drill
two more centre holes at F and G in exactly the
same manner from this face, and facing up the other
side from these centres, it will be found that the
finished angle -plate is quite square.
( To be continued. )

The bracket bearing is shown dotted in Fig. 29
merely to denote the relative position of the parts,
and in Fig. 30 a portion of same is shown full.
In fitting, up this arrangement, the main thing to
B

N

-S

S

Workshop Problem No. 4 .
Having a small plain lathe ( without a slide -rest)
and a metal barrel 24 ins. long, as shown, with
t -in . bore, it is desired to cut a screw on the latter
at the part marked A , which is i in . diameter by

K

K

A
H.

TOAT
* in . long, eleven threads to the inch to fit a i in .
gas socket.
The required thread must be cut by
a single point tool , and no chaser may be used.
The last date for sending in replies to this problem
is April 19th .

-F
DATED
H
Н.

Design for a Small Otto
Gas Engine.

Cycle

By WALTER C. RUNCIMAN .
( Continued from page 249. )
E may now consider some other forms of
In a
WE ignition which can be adopted .
previous article we gave some details of
the metaltubearrangement which, although regarded
now-a-days as a somewhat obsolete type of ignition ,
is, nevertheless, a very reliable one, and can be
made to give extremely good results when properly
handled .
We therefore recommend those who
have not facilities for charging accumulators, or
are not conversant with electrical practice, to be
content to run with the old and well - tried iron
tube .
The diagrams herewith give some details of
The first ( Figs. 29
two forms of spark ignition.
and 30) consists of a brass rocker B, bored to fit on
the sideshaft, and at its upper end is fitted a stud
( which works in the slot S S ) to take the flynut
N.
A collar ( V ) made of some insulating
material - vulcanite or fibre - is turned up to
the sizes shown , and drilled and countersunk to
take the contact-pin C, which engages the strip of
springy brass F at every revolution of the side
shaft . On the lower extremity of the rocker arm
B we have a block of insulating material H , fixed
thereto with a couple of screws as shown . The
strip of brass (F) is in turn fixed to H , and must be
carefully insulated from B, which is earthed .
On the side- shaft bracket bearing we now fit an
angle-plate G, made of any suitable material, brass
being perhaps the best. In it is cut a slot SS
( Fig. 29 ) of such length as will allow of a maximum
variation in the timing of spark . As shown in
Fig. 29 , the rocker-arm B is capable of movement
through an angle of about 30 degs . , which is as
much as will be required for spark advance .

Fig. 29. -END View OF ELECTRICAL
IGNITION DEVICE.

B
N.

court

K

V
E

B

F
-Н

MERCHAWI
-D

Fig . 30.-SIDE ELEVATION OF ELECTRICAL
IGNITION DEVICE .
be careful about is the point at which the hole for
contact- pin C is drilled. Those who have followed
our preceding notes on setting out and marking off
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the cams will have no difficulty with this matter.
As the spark should always be made at or some
time before the commencement of the firing stroke,
and never later, the hole for contact -pin C should be
drilled at right-angles to strip F when the arm B
is over to the extreme left of slot , with crank on
back dead centre. The connections are given in
the 'wiring diagram ( Fig. 31 ). A coil giving at least
a good t - in . spark in air should be used , as the spark
is greatly diminished in length when it occurs
under pressure .
The positive terminal of battery is connected to
the contact -breaker of coil , and the negative to
the terminal G. The other end of primary wiring
is earthed , or it may be connected to any part of
the engine frame, etc. The primary circuit is com
pleted when the contact-pin Cengages strip F. The
secondary circuit is also completed by using an

is inserted a fibre bush B, which holds and insulates
the wire as required . When these parts are ready
for assembling a small quantity of sodium silicate
is used to make the joint where the platinum wire
passed through the lava tip. The bush B is then
inserted, and the plug placed in a warm place until
the cement is thoroughly dry . The hole in the
cylinder end must be reamed out to correspond with
the taper of gas tip ; the two plugs are placed at
the angle shown to avoid any chance ofsparking
across outside the combustion chamber . Each
plug is connected to one end of secondary winding
of coil respectively . The contact blades F may be
of springy brass , tipped with platinum at their
points of contact. Of course, in both cases
( Figs. 31 and 32 ) a switch of suitable design will
be inserted in the primary circuit at some convenient
point .
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Fig . 31.— DIAGRAM OF CONNECTIONS AND
WIRING ,
earth return , the outside platinum wire ( P W )
being in direct metallic communication with engine
frame through the spark plug A. There are many
types of spark plugs quite suitable for our purpose
which can be bought ready-made ; or, if the reader
prefers he can make one up himself from details
which have already been published from time to
time in these pages .
Another ignition system in which accumulator
and coil are used as previously described , is one
which is recommended and described by Messrs .
Parsell & Weed . It differs in respect to the primary
and secondary circuits, however, which have insu
lated returns as well as leads as shown in the diagram
(Fig. 32). The spark plugs consist of a thick brass
wire w , into which is driven a length of platinum
wire P W ; a lava gas tip T is bored out to take
the platinum wire, and at the other end of gas tip

460!
Fig. 32.- DIAGRAM OF IGNITION SYSTEM
DESCRIBED BY MESSRS. PARSELL & WEED.
Regarding the arrangement shown in Fig. 32 , we
should recommend the use of a flange to carry the
spark plugs, fitted to the cylinder end on a couple
of studs, using a piece of 1-16th-in . asbestos packing
to make the joint .
In the following article we will deal with types
of porcelain ignition which can be applied to a
motor of this size ; magneto will not be considered,
as both the size and expense of such an arrangement
would be quite out of proportion to the dimensions
and the first cost of the engine.
The writer has recently heard from Mr. W. J.
Beard , motor and general engineer, of Cadley Hill,
Burton -on -Trent, who states that he is now supplying
castings and forgings of this engine in complete sets,
or separately, as our readers may require.
( To be continued .)
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How It

Works .

Coil

Core

Secondary

Primary

IV. - An Alternating Current Transformer.
By A. W. M.
"HIS apparatus consists of three essential
parts - namely, the primary coil, the secon
THIS
dary coil, and the iron core. It is sometimes
called a
converter," sometimes a “ static trans
former," because all its parts are stationary. The
two coils are wound upon the core ; they may be in
any relative position - one over the other, side by
side, or at opposite parts of the core , according to
the ideas of the designer . The core may be of any
convenient form ; it is sometimes arranged to en
close the windings.
Fig . 1 is a diagram sketch of a typical trans
former. The core is made of sheet-iron stampings ;
the coils each consist of a number of turns of insu
lated copper wire . In actual practice the coils are
usually wound upon bobbins, the core stampings
being split in such a manner that the bobbins can
be slipped on, or the core built up piece by piece
into the centres of the bobbins. Suitable clamps
hold the stampings together and form brackets, by
means of which the transformer can be bolted
down ; or the entire transformer can be fixed inside
an iron case, so that it is enclosed and protected
from moisture and damage. The two coils are
insulated from the core and each other ; they form
two independent circuits . If one coil is connected
to a source of alternating electric current and the
ends of the other coil are connected to a circuit of
lamps, current will flow into the first coil from the
source of supply, and an entirely separate current
will flow out of the second coil into the circuit of
lamps. The coil which is connected to the source
of supply would be called the primary coil,” and

Alternator

FIG . I.
the coil which is connected to the circuit of lamps
The
would be called the “ secondary coil."
respective currents and voltages in the coils would
also be called
primary " and
secondary ”
accordingly ; that is, the voltage applied to the
primary coil would be called the “ primary volt
age," or volts. There would also be a voltage
produced in the secondary coil , and this would be
called the “ secondary voltage," or volts. If the
number of turns of wire in the primary is equal to
the number of turns in the secondary coil ( for the
present we shall consider that both coils have an
equal number of turns and gauge of wire), the voltage
produced in the secondary coil will be equal
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( neglecting a small loss for the moment ) to the
voltage applied to the primary coil. The amount
of current flowing into the primary coil will be
equal to the amount of current flowing out of the
secondary coil (neglecting a small loss for the
moment). If the primary coil is disconnected
from the source of current supply, current will
cease to flow from the secondary coil, and the
secondary voltage will fall to zero. If the secondary
coil is disconnected from the lamps, so that no
current can flow from it , current will cease to flow
into the primary coil, even though it is connected
to the source of supply ( as a matter of fact a very
small current will still flow in the primary, but for
the moment it may be considered as not existing ).
If the flow of current in the secondary coil is made

Core
Primary
winding

Secondory
winding

FIG. 2.
greater or less at any moment by switching on
more or less lamps , the flow of current in the
primary coil will also vary by a corresponding
amount . If the current in the secondary coil is
reduced to one half, say , from 10 amps. to 5 amps .,
then the current in the primary coil will also drop
from 10 amps. to 5 amps. If the current in the
secondary coil is raised , say, from 10 to 20 amps .,
then the current flowing into the primary coil will
rise also from 10 to 20 amps. It will be seen from
this explanation that the primary
coil will automatically regulate the
amount of current taken from the
Lamps
supply according to the amount of
current taken from the secondary
coil ; and that if the primary coil
is disconnected from the source of
supply no current can be taken from
the secondary coil, which in fact
becomes inoperative.
The first transformer was made
by the renowned English scien
tist , Michael Faraday, in 1831 ; it was made
with a ring -shaped core, upon which were wound
the primary and secondary windings ( see Fig. 2 ) .
The core , though ring- shaped , could have been
made rectangular (as Fig. 1 ) without affecting
the working of the transformer to any con
Faraday's transformer was con
siderable extent .
structed for making experiments in magnetic
induction , and some simple explanations of this
phenomenon will assist in the understanding of
how a transformer works.
If we take a coil of wire and a steel permanent
magnet, and hold them so that the magnet is in
line with the axis of the coil, as shown at A , Fig . 3 ,
there will be no current flowing in the coil of wire .
But if we join the ends of the coil together, as shown,
and thrust the magnet into the coil, as B, Fig . 3 ,
an electric current will flow through the coil as
indicated by the arrows. This current will only
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exist whilst the magnet is in motion ; it will com
mence with the movement of the magnet, and stop
when the movement of the magnet ceases. If the
magnet is then withdrawn from the coil, as indicated
at C , Fig . 3 , a current will again flow through the
coil , commencing and stopping with the movement
of the magnet as before . The separate arrows indi
cate the direction of movement of the magnet ; the
other arrows indicate the direction of flow of
current . It should be noted that when the magnet
is withdrawn out of the coil the direction of the
current produced is reversed , and that it Aows
through the coil in the opposite direction to that in
which it was flowing when the magnet was thrust
into the coil ( see B , Fig . 3 ) . These currents of
electricity are called “ induced currents, ” produced
by the inductive action of the magnetism in the
magnet upon the coil .
If we take a bar of soft iron , and place it inside
a coil of insulated wire, as A , Fig . 4 , we can produce
the converse effect to that explained with reference
to Fig . 3. That is, if we send a current through
the coil as indicated by the arrows in Fig . 4 , we
shall produce magnetism in the iron bar, and this
magnetism will continue if the current continues
to flow , but will disappear if the current ceases to
flow . It will commence to appear when the current is

horizontal arrows . If the bar is lengthened, as C ,
Fig . 4 , these effects will remain as before ; the
magnetism will merely be moved through a greater
length of iron bar from S to N , as before. The
magnetism is induced in the bar by the flow of
current in the coil ; this is the converse of Fig . 3 ,
where the current in the coil is induced by the
moving magnetism of the magnet. If we take the
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Fig . 3.
started through thecoil, and will vanish when the cur.
rent is cut off. Magnetic poles , N , S , will be produced ,
as shown at A , Fig . 4. If the direction of flow of
current is reversed in the coil, the iron bar will
again become magnetised , but the magnetic poles
will be reversed ( see B, Fig . 4 ) . The arrows on the
coil show the direction of flow of current. It is
assumed that the magnetism in the bar flows as it
is produced from S to N , as indicated by the small

bar and coil of Fig . 4 , and wind a second coil , No. 2 ,
Fig. 5 , upon it , we can reproduce the effects ex
plained with reference to Fig. 3 , the magnetism
which is produced in the iron bar taking the place
of the permanent magnet. When current is sent
through coil No. 1 , Fig. 5 , it induces magnetism in
the bar ; this magnetism , flowing along the bar
from S to N ( according to our assumption ), enters
coil No. 2 . This action is equivalent to thrusting
the magnet into the coil, as B, Fig . 3 , and a
current is therefore induced in coil No. 2 , as indi
cated by the arrows on the coil . This current will ,
as the current in B, Fig . 3 , be a momentary flow
only ; it will stop as soon as the magnetism in the
bar reaches its maximum strength, this condition
being equivalent to stopping the motion of the
magnet in B, Fig . 3 .
If the direction of flow of current be reversed in
coil No. 1 , it will cause a reversal of the direction
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of magnetism in the bar ( see Fig. 6) . This will be
equivalent to the withdrawal of the magnet from
the coil, as C , Fig . 3 , and a current will be again
induced in coil No. 2 , but as in C , Fig . 3 , will flow
in the reverse direction to the current produced by
thrusting the magnetism
into the coil.
The
arrows on the coils show the direction of current
flow , and the horizontal arrows the direction of
magnetism . This second current will also be a
momentary one, commencing with the reversal of
FIG 5
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called an
alternating current,” because it alter
nates in direction ; it is produced by means of a
machine called an alternating current generator ,"
or alternator . In Fig . 8 our bent iron rod and
coils has thus become an alternating current trans
former, coil No. 1 being the primary coil supplied
with a rapidly reversing current from an alternator,
and coil No. 2 being the secondary coil, the induced
currents which are generated in it lighting a number
of lamps. It is easy now to imagine the magnetism
produced in the iron ring flowing and reversing as
the current alternates in direction , and thus acting
the part of the magnet in Fig. 3, the magnetism
moving instead of the magnet. The reader will
further understand that either coil may be used
as the primary coil, to induce currents in the other
as the secondary coil.
The rate at which the current is made to flow
and reverse does not matter theoretically . Prac
tically, however , it is of some importance. If the
current was made to flow and reverse very slowly,
the effect would be that lamps, for instance, would
not give a satisfactory light . The light would
slowly rise and fall in brilliancy. If the reversals
are made very rapid, this effect is not perceptible
to the eye ; the rise and fall may , of course, still
take place , but at such a rapid rate that the lamps
appear to give a steady light, or the carbon does
not have time to cool down . Electrical engineers
differ as to correct rate of reversal, but there is a
NS
Coil
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2
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Primary
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Coil

Iron ring

Coil
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NO

Secondory

Fig . 7

Lomps

magnetism in the bar , and ceasing when the mag
netism has reached its full strength again .
Imagine the iron bar bent to a circle in the
direction of the curved arrows, Fig . 6 ; it will then
be as Fig . 7 , the ends butting together at N , S.
Nothing has been done to disturb the general
arrangement, and if the current be made to flow
and reversed in coil No. 1 , coil No. 2 will receive
induced currents precisely as explained with refer
ence to Figs . 5 and 6. The fact that there is now
a continuous path of iron does not affect the prin
ciple of working , because in Figs . 5 and 6
the magnetism which is produced in the bar
leaves the end marked N , and passing
through the air enters the bar at the end
In bending the iron to a circle,
marked S.
as Fig . 7 , we have merely done away with
the path of air through which the magnet
ism was obliged to travel in Figs . 5 and 6 .
If the joint in Fig . 7 is now also done away
with by welding the ends together, we have
the continuous ring shown in Fig . 8 , and the
two coils as before, nothing vital having been
altered .
Referring back to Figs. 4 , 5 , 6 ,and 7 , if the current
be continually made to flow and then reversed with
great rapidity in coil No. 1 , the induced currents
in coil No. 2 will occur with corresponding rapidity ,
flowing first in one direction and then in the other ,
as the current is reversed in coil No. 1 . Such a
current could be produced from a battery , a me
chanical reversing switch being used to change the
direction of flow. In electricalengineering practice ,
however , a natural current which flows first in one
direction and then reverses is used, dispensing
with any mechanical reverser . Such a current is

NOT
Coil

Fig . 6.

toto
Alternator

FIG . 8 .
tendency to standardise at 25 alternations per
second when the transformer is used to supply
current for power purposes only , and 50 alterna
tions per second when lighting lamps as well - an
alternation being considered as one flow and one
reversal of current ; the term complete alterna
tion ” being sometimes used to precisely define
what is meant.
The terms " periods ” and
“ cycles " are also used to express the same thing,
and usually per second of time — thus 50 periods
per second " would express the rate of flow and
reversal of the current .
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This rate of alternation affects the size of trans
formers, and produces effects which influence the
design not only of the transformers themselves ,
but also the cables and other apparatus connected
to them . It does not , however, affect the general
principle of their working.
( To be continued .)
Traction Notes on Road
and Rail .
By Chas. S. LAKE .
MOTOR TRAMCARS FOR NEW ZEALAND .
The Scottish Motor Engineering Co. , Ltd. , of
Granton Harbour, Edinburgh, are at present
building a number of petrol driven tramcars for
New Zealand and Australia. The cars will be pro
pelled by internal combustion motors, with four
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slowly, and when a gradient is met with the engine
automatically works itself up to a greater speed ,
the maximum being 700 per minute. The writer's
thanks are due to the Editor of the Engineering
Review for the accompanying photograph of one of
the cars.
A NovelTY IN MOTOR VEHICLES.
Messrs. Argylls, Ltd. , of Glasgow , have recently
placed upon the market a special motor vehicle
adapted for the use of commercial travellers. The
enclosed body is fitted up with shelves for carrying
samples and also with one or more seats. A writing
table is provided if required . Four windows are
fitted for lighting the interior of the vehicle, the
front ones being made to slide so that the occupant
can give the driver instructions. The usual second
seat is provided alongside that occupied by the
driver, thus enabling the user to travel either
inside or outside at pleasure. Where bulky samples
are to be conveyed , the plan would be to carry them

7455
A PETROL -DRIVEN TRAMCAR .
cylinders developing 24 h.-p. The power of the
motor is transmitted through a clutch of large
diameter, thence through a special compound
starting gear, and gearing to one of the axles . The
vehicle can be operated from both ends, but only
in a forward direction, so that the driver must
always be on the front platform . The weight of the
vehicle empty is a little under 5 tons, and the
power provided is sufficient for ascending a gradient
of 1 in 15 with a full load . The petrol and water
tanks allow of the car running 100 miles without
having to replenish the supply of either com
modity. The mechanism
is so designed that
when pulling a light or heavy load , as the case may
be, on a good, flat road , the engine runs very

on the roof, and room could be found for additional
packages by dispensing for the time with the second
seat on the footboard .
The first vehicle of this kind built was exhibited
at the recent Motor Show at Edinburgh, where
it attracted considerable attention .
THE “ Dust PROBLEM ."
Cyclists and other users of the road have ample
cause for legitimate complaint against the incon
venience caused them by dust raised by motor
vehicles, and the remarks made by Colonel R. E. B.
Crompton , C.B., in the course of a paper read by
him before the London section of the Automobile
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and Cycle Engineers’ Institute on this subject, are
worthy of the closest attention . The lecturer said
that if cars are designed with reasonable clearance
between the underside of the machinery, and if the
casing of that machinery is properly shaped , the
currents of air passing underneath the car will
not be deflected up at the back, and will not form
eddies so as to lift the dust and cause annoyance
by its being raised to excessive heights. It has
been shown that if it were not for this air-draught
passing underneath the car, the dust raised by the
wheels would , in the majority of cases, quickly
fall again , and the dust cloud attending a car driven
over a dusty road would not rise more than five
or six feet from the road , instead of, as at present
is the case , form a column 20 or 30 ft . high .
Stated briefly, the proper form of the under sur
face of a car should be that of the lower half of a
fish , if the fish were divided by a horizontal plane.
A comparatively blunt nose is required , but fine
stern lines , in order to reduce the eddy currents at
the back to a minimum . Adjustable flaps on the
front mudguards, allowing of the guards themselves
being placed much higher above the ground in
dusty weather than in muddy weather, would be a
useful expedient in reducing the amount of dust
raising . It is certainly high time that something
was done to mitigate the dust nuisance, and the
suggestions of Colonel Crompton would seem to
meet the case entirely.
AUTOMATIC SIGNALLING ON THE GREAT NORTHERN
AND CITY ELECTRIC RAILWAY.
As the running rails on the above railway are not
utilised as a return for the train current, they are
used for the track circuit signal control . Both
running rails are bonded - one rail continuously,
and the other bonded and divided up into sections
to correspond with the section controlled by each
signal . Simple direct working relays are placed
across the track rails at one end of each section ,
and the current is fed in at the opposite end of each
section at a pressure varying from 3 to 7 volts.
The current is supplied from a 100 - volt generator
at Highbury Station , and the pressure is reduced by
lamp resistances between the 100 -volt main and
the track rails. To guard against any irregular
operation of the track relays by stray currents, a
block treadle control , energised by the same cur
rent as works the trains, was introduced . The
track and treadle circuits can be said to be slotted
with each other in the same manner as an ordinary
mechanical semaphore signal is pulled off by two
signalmen from their respective boxes.
STEAM Motor COACHES , GREAT INDIAN PENINSULAR
RAILWAY .
Messrs. Kerr , Stuart & Co., Ltd., of Stoke-on
Trent , have recently despatched some additional
steam motor-coach underframes and motor bogies to
India for use on the Great Indian Peninsular Rly.
These cars are driven by engines having two 9 - in . by
15-in . cylinders, with slide valves worked by
Walschaerts' valve gear. The boiler is of the cross
or transverse type, containing 353 sq . ft. of heating
surface, and having 8.75 sq . ft. grate area. The
steam pressure is 170 lbs. per sq. in . The car
bodies have been built in the railway company's
shops in India . The length of each body is 48 ft. ,
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and the width outside is 10 ft. The seating
capacity is sufficient for fifty third - class and six
first -class passengers .
FRENCH MOTOR OMNIBUSES IN LONDON .
The introduction on the Kings Cross to South
London route of some “ Brillie " omnibuses gives
one more opportunity for home manufacturers to
question the advisability of admitting foreign pro
ducts duty free. There are now both German and
French omnibuses on the London streets, besides
commercial motor vehicles built in both countries.
Then, on the underground railways in the metro
polis, American, French , and Hungarian cars are
being freely introduced . It is by no means com
forting to have to note this.

Amateur's Vice Bench .
I- A DESIGN BY H. V. Booth . *
' HE accompanying drawings represent a work
THIbench I made some six years ago, and has
done good service since then . The drawings
are practically self-explanatory , but a brief descrip
tion of each figure will perhaps not be out of place.
Fig. 1 is a front elevation of bench ( vice board
removed ), showing a portable cutting board for use
when fret cutting, two drawers with flush handles,
and a plate of cast iron let in flush with bench top
( very useful for riveting on , etc.). I have a small
metal vice on end of bench at X , which I remove
when planing. The diagonal stay prevents any
rocking.
Fig . 2 is an end elevation of bench, showing
vice check board and pegs, vice screw and nut ( cost
is. 2d .), and plane rest. Fig. 2a is an elevation of
the vice board ; Fig. 3 is a sectional şide elevation
of drawer ; Fig. 4 is a front elevation of drawer :
Fig. 5 is a detail of leg joint for rear (opposite end
to vice ) legs ; Fig . 6 ( a ) shows the outer runners
for drawers, ( b ) shows the middle runner for drawers ;
Fig . 7 shows a detail of leg at vice end ; Fig . 8
shows a detail of dovetail for drawer back and
carrier for drawer ; Fig. 9 shows a detail of dove
tail for drawer front and carrier for drawer ; Fig. 10
is a detail of sawing board ; Fig . 11 is a detail of
shooting board ; Fig. 12 is a detail of fret cutting
board .
Screws are used as shown in drawings, and joints
made in the usual manner. The bench may be
made wider or not so tall to suit the maker's re
quirements. Suitable racks can be arranged to
carry the various tools. The bench was made from
stock wood , such as any amateur may lay his hand
upon .
( To be continued .)

A PHILANTHROPIST. - The exhibition of H.M.S.
Black Prince, which , by the kindness of the Thames
Ironworks Shipbuilding and Engineering Com
pany , was recently on view for the benefit of the
Seamen's Hospital Society, also for the Poplar and
West Ham Hospitals, realised $ 1,100 .

This contribution was awarded the first prize
in the recent “ Fortis " Vice Prize Competition .
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A Model Steamer .

By E. A. BRENNAN .
HE boat here described was made by myself
about two years ago. She has been fitted at
T
different times with two separate boilers :

When all the parts are
to the shape required.
ready , they are well soldered together at the thick
in.
lines, and some little pieces of zinc (about
wide and 3 ins. long ) are soldered , as shown in
sketch , to strengthen it . A false keel is soldered
to the stern (Fig .6 ). The hull complete is shown
at Fig . 7 . This makes a strong but light job
16 "

12 "
the

Soldered here
Soldered here
FIG. I.

FIG . 4 .

FIG . 2 .

Fig . 5
Fig . 7
28 "

16 “

Fig . 8 .
DETAILS OF MODEL STEAMER HULL .

Fig . 6 .

K

The
FIG . 3

quite as light as a wooden hull .
The deck is cut
from thin sheet zinc , and is soldered in . A plan
of deck is given in Fig. 8 .
The boiler is of the simple water - tube type , 4 ins
high and 4 ins. wide, and is very similar to the one
described on page 20 of THE MODEL ENGINEER
handbook— " Machinery for Model Steamers " ; it
is made from sheet copper, 3-64ths in . thick , and
riveted with 1-16th-in . diameter copper rivets. It
has six k -in . brass water tubes across the firebox ,
which is 2 ins. high and 21 ins. wide. The boiler
fittings consist of pressure gauge , two gauge cocks,
steam tap and union for connection to engine, a
spring safety valve ( which also serves as the filling
plug when screwed out ) , and a bell whistle . The
lamp is an ordinary methylated spirit burner, as
described on page 84 of THE MODEL ENGINEER
handbook- " Model Boiler Making ” ( which book I
found very useful). It has four 3 - in . wicks and a
tap to regulate the flow . The boiler steams very
well considering the form of lamp ; it will raise
20 lbs. pressure of steam in twelve minutes. I am
thinking of making a blowlamp for it , when I hope
to get better results. The working pressure is 26 lbs.
per sq. in . , and I have tested the boiler to 45 lbs. ,
and it showed no signs of bulging. The engine runs
at great speed, and drives the boat at a very rea

as the first was too small, I had to make a
The engine has a double
larger one .
acting oscillating cylinder , Ļ - in . bore and
The hull is 28 ins. long ,
I.in. stroke .
4 ins. deep , and 5 ins. beam ; it is made
from stout sheet zinc in three pieces , cut
to the shapes shown in sketches here .
with .
Fig. 1 is the piece to form the bows ; it
is doubled over in the middle ( at dotted
line ) , fastened by soldering at the bottom ,
opened out at the top, and hammered out
a bit to make it the same shape as the
cross section of the boat ( Fig . 4 ) . Fig . 2
is the piece for the middle of the hull ; it
Fig . 9.-MR. E. A. BRENNAN'S MODEL STEAMER .
is folded in the middle, soldered (a bout
1 in . ) , the same as the bows, and bent to shape
sonable rate. The propeller is 2 ins. diameter, and
( Fig . 5 ). Fig . 3 is the piece to form the stern
is of the built -up type , with three blades. The
( the thick lines in each case showing where the
hull is painted black above the water-line and red
joints are to be made ), and it is curved round
below, the deck being white .
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"

J.

Bee's "

Difficulties .

Prize Solutions.
( Continued from page 283. )
From “ Viator's " letter .
" The end of a drill is a straight line , and the centre
punch mark should be greater in diameter than that
line. The drill always follows the line of least
resistance . If the surface of the metal to be
drilled is at right angles to the line of drill , and the
drill wanders , then it is the centre punch at fault
(a tool most amateurs are very careless about ).
If the centre punch is at all uneven , then the drill
This habit
will move off away from the centre.
is made use of when we get a drill started slightly
in error, for by cutting away a little metal on the
side we wish the drill to go, the drill finds easier
work on that side and works over slightly
towards it .
". There is no difficulty whatever in enlarging a hole
with another larger twist drill iſ the drill be not forced
or allowed to force too rapidly through the hole .
The less the difference of diameters of the two
holes, the more the second drill tries to feed
itself forward at the rate of its futing or twist.
The work and drill must be kept from feeding on
to one another, only taking that feed given to it .
A plug of hardwood filling the first hole will prevent
the second dıill from being too greedy . A some
what similar action takes place when a drill is just
passing through . It is the point of a drill which
needs the pressure, as it scrapes rather than cuts .
When the point is through, the pressure is relieved ,
and the amateur heaps on thefeed , with the result
that the drill is usually broken in trying to cut away
the circumferential metal.
" As a teacher of metal work in a large technical
school for a number of years, I can safely say that
in nine out of ten drills which get broken , the break
age is due to this forcing through at the end .
Moral — Peed drills very slowly at the start and
slower still at finish . "
From Mr. F. R. N. Curle's letter .
" That twist drills jamb— I presume when the drill
is fed by the back centre against revolving work
must be due to the fact that the headstock is not
in a straight line with the back centre . To test
this, fit a large faceplate on your lathe, insert a
bolt with a pointed end near the outside, and fix a
tool in the slide- rest so that the point just touches
it . Move the cross slide of the rest until the tool
is again opposite the point. When the faceplate
has made half a revolution, it should again just
touch ; if it does not , it should be adjusted to do so .
You will probably find that your headstock has two
transverse screws which fit the slot in the lathe
bed for such adjustment. You have now got your
headstock parallel to the bed ; it may , however,
be nearer one side than the other. To test this get
a round iron bar, i ft . long, of more and not less
than 1 in . thick ; carefully centre each end with
a proper countersink — it does not require to run
true ; fit a pin into the bar about i in . from the end,
either by screwing or riveting — the pin should have
a hardened point ; fit a tool in slide-rest , place
bar between centres, run the rest to one end so that
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tool just touches pin . When the bar is revolved by
hand, reverse the bar and run the rest to the other
end ; it should again touch . Ifnot, adjust as before ,
taking care now to move both screws equally . It
will take some hours to get it nearly true each way ,
but it is time well spent. Keep the bar . You
must, of course, be sure that your centres are true
if this is to be a success . As one, at least , is likely
to be hard, on the supposition that both are the
same size , they must, if untrue, be ground up by
an emery wheel, worked by the overhead as fast as
possible, while the headstock is slowly rotated in
the opposite direction . Mark the centre and
mandrel and always replace in the same spot. It
is well worth while to have such a wheel , which can
be made with a brass bearing fairly long, and a
wheel at the back end , a shoulder and screw with
collars and nut for the emery wheel at the other .
A simple and cheap overhead to use with this was
described by me in THE MODEL ENGINEER of June
23rd , 1904 . While I am at this subject , I must
point out that if the bar I described is made with
a second pin half the distance from the centre of
the bar to the travel of the slide-rest screw , it will
be very useful for putting it ( the slide rest ) parallel
at any time after taper turning
“ If you will follow those directions carefully they
will , I am sure , cure the troubles you complain of ,
as I have cured my own by these methods, and
speak from experience. I have given the directions
on the supposition that your lathe is a fairly good
tool with proper slide-rest and so on ; if it is not
a good tool, and bearings are worn untrue , remedies
can only be partial, the only
1 ) real remedy being to
get or make a proper lathe. '
From Mr. C. A. Reynolds' letter.
Bee ' cannot cut discs off satisfactorily
“ '
with the parting tool because the deeper he cuts
the weaker such a comparatively thin article as a
disc becomes, compared with the stress necessary
to cut same off, and also because a disc without
being supported in some way bends and twists
always . I overcame that difficulty by making
set of back -steadiers of different shapes, consisting
of a piece of iron either turned out of solid

Fig . 8 .
FRONT VIEW .

Fig . 9 .
PART SECTION ,

MR . C. A. REYNOLDS ' BACK STEADY .
Fig . 8 shows the
stuff or cast and turned .
face plan ; a hole is drilled straight through , as
shown . Next the outer step is turned out , leaving
the step 1-16th in . deep and i in . in diameter, so
that the end of the rod to be turned or parted will
just fit in without binding . The next step is turned
out to take a f- in . rod , and should be the same
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depth , 1-16th in . The last step may be turned out
} in . diameter and 1-16th in . deep .
Fig . 9 is a
section showing what is meant by the steps, and
also the tapered shank to fit in place of back centre .
To use the tool , all that is necessary to do is to
press it firmly in place of the back centre ; now
face the rough end of the rod and bring the back
steady to bear gently on the end of the rod , the
rod, of course, fitting one of the steps , care being
observed in not ramming the back- steady up too
hard , but just enough to hold it firmly and to permit
of easy running. We are now ready to cut the
discs off, which, if the foregoing advice is carefully
observed , we shall be able to do in fine style , making
disc -cutting a pleasure.
It will be interesting to
notice that although the parting tool goes straight
through, the disc will not fall out of the step , the
light pressure of the parting tool being sufficient
to keep it in place until it is disengaged by simply
winding back the steady, when it will fall out, the
same process being repeated until the rod is com
pletely used up . The hole through the centre is
not, of course, required for simple discs, but will be
found useful for cutting off small screws , the under
side of head fitting into one of the steps according
to size. This tool can be made and varied to suit
no end of requirements."
From Mr. Il ' . Wright's letter.
A good way to grind a twist drill, so as to have
the cutting edges corresponding with each other,
is to get a piece of brass wire about } in , thick or
more, and bend it as shown in the sketch , place
the drill on the end that is turned up and pointed ,

Fig . 10.-MR. W. WRIGHT's METHOD OF GRINDING
TWIST DRILLS ACCURATELY .
and mark the cutting edges on the long part of the
wire, and see if they correspond, also keeping the
centre line of the drill in the centre."
From Mr. A. W. Aldwinckle's letter ,
“ To overcome the lack of rigidity , the sketch
will show the method , which can be easily adopted .
In the first place , I should draw the two stocks
together to test the centres as to being true to each
other . Being satisfied that they were true, I should
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the brass rod to run freely but without shake.
First of all , face the end up with an ordinary side
tool, then I should place the back end centre of
drill up to the centre ( E ) and turning hand -wheel
until the point of drill touches the punch mark
on end of brass rod (which is revolving ) , when a
true centre will be made. It is found that a much
truer centre is made with this type of drill than a
twist drill . Having obtained this true centre ,
either the flat or twist drill can be used to bore the
desired depth and size of hole in brass rod , as in
the case of more than one bush being required the
hole can be bored deep enough for two or three.
No steady will be required for this drill, which,

Fig . 12
CROSS -SECTION
OF STEADY .

with a carrier fastened on , the operator can hold
and prevent turning round . Then proceed to turn
up to the desired diameter, afterwards marking off
the length as required . Then cut down with
parting tool, which only need be } in . wide. If
the tool and tool-rest are rigid , the parting tool
can be carried right through into the hole, when the
bush will fall off . If ' J. Bee ' does not possess a
Universal chuck , the brass rod can be held up to
the centre by sinking the brass rod a little where
the steady rest clamps it . A great advantage also
is that the steady moves with the tool-rest , which
is an important item where a quantity have to be
done."
From Mr. J. R. Tucknott's letter.
' Regarding the question of cutting off small
discs, my experience has taught me the following
method : -The work in the chuck must be faced
true by having tool dead on centre line , thereby
facing right to centre ; then a parting tool, bevelled
off as shown at A , should be used . The reason
small discs cannot be cut with an ordinary parting

A

Fig . 11.-MR. A. W. ALDWINCKLE's METHOD OF STEADYING WORK IN THE LATHE .
then put on the Universal chuck ( A ), placing the
end of the brass rod to be turned in the jaws and
then screwing up tightly. If the chuck is in proper
order, the brass rod should run quite true ; but if
not, by placing a bit of packing between the jaw
and rod it can be made to do so . Then bring up
tool -rest ( B ) and apply the steady bearing® (c ),
which can be adjusted by thumbscrew ( D ), enabling

tool is that a spigot, as shown at B , would be left ,
because the metal is not strong enough to with
stand the cut of tool . With the tool shown at A ,
the cutting edge nearest the disc , being longer than
the other, cuts through first, leaving a spigot on
the front of work in the chuck as at C. This tool
must not be forced through too fast, or the result
will be a disc as D ( hollow at back ), because the
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pressure tends to force the bevelled edge of tool
down the slope , as at E , which is an exaggerated
sketch. "

output when running at 2,000 r.p.m. , and it will
ring an electric bell by giving the pulley a sharp
twist by hand. The weight of this dynamo, including
base board , is 30 lbs .

The
B
Disc
E

Gauge '

Competition .

С
A

Fifth

D

T° further encourage model -making in all its
branches, we offer to send an improved slid
ing caliper gauge, with screw adjustment, 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
If preferred, any other tool, book , or
made.
other article to the value of 6s. 6d . will be sent
Entries should
in place of the caliper gauge.
be accompanied by a separate letter , giving
the title of the article, and stating exactly what
If other than a caliper gauge
tool is desired .
is required , the page and number of the tool
in the firm's catalogue from which it can be
The article
obtained should be mentioned .
should be written on one side of the paper only ,
with the name and address of the sender on the
The photographs and separate sketches
back.
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 copyright of the photo
graphs must be the property of the senders,

FIG . 14. - CUTTING OFF SMALL Discs .

А

Small
Type

Manchester
Dynamo.

By J. A. H.
'HE dynamo here illustrated was
THImade from particulars given in
It is
THE MODEL ENGINEER.
wound to give 25 volts 4 amps. There
are 4 lbs. No. 22 S.C.C. wire on field coils ,
and 12 OzS. No. 22 D.C.C. wire on arma
ture. The armature is of the cog -ring
type, is 5 ins. diameter, and has 60 slots.
The commutator was made from a gun
metal casting. It is 24 ins . diameter,
and has 20 bars. Each bar is screwed
separately to a fibre bush, this being
screwed tightly on shaft and secured
with a lock-nut. The bearings are of
solid gun -metal, and have it ins . of
bearing surface . The rocker bar was
cut to shape from a piece of
in .
thick fibre sheet.
Making it of this
material does away with insulation
washers , etc. , and these are always
troublesome to fix properly. As can
be seen on the photograph, the brushes
are adjustable, and have spring holders.
The bottom magnet has extension
pieces cast on for fixing the bearings to . I made all
the patterns, also the brass castings, including the
washers for bobbin ends. This machine gives its full

A SMALL MANCHESTER TYPE DYNAMO.
and the covering letter should contain a declara
tion to this effect.
The competition will close
on March 31st.
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Engineering Drawing for
Beginners.

By H. MUNCASTER.
( Continued from page 259. )
F the preceding geometrical exercises have been
experienced in correctly joining lines and
circles in all cases generally met with. It will be
useful to remember ( 1 ) that if a line touches a circle,
a second line drawn through the centre of the circle
and the point of contact is perpendicular to the
first line ; ( 2 ) that if two circles touch each other, a
line joining the centres of the circles passes through
the point of contact.
The following is intended as an exercise . It is
taken from a drawing of a connecting - rod end, and
as there are circles to join circles and lines to join
circles, the student will have to fall back on the
principles taught in the former exercises.
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lines showing any indication of a join . At present
it will suffice to draw neatly in pencil without
inking-in the lines. It is, in every case, desirable
to make a complete drawing in pencil before inking
any lines whatever, as it is worth while learning to
make a good drawing in pencil only. In most
large engine works the drawings are only inked -in ,
if at all , after the work is completed , a cloth tracing
( in ink) being taken from the pencil drawing and
used to produce photo copies for the shops , generally
in duplication.
Full instruction for inking -in , colouring, &c. , will
be given later.
We have already made some remarks on the
utility of the Tee-square for the drawing of
parallel lines, either horizontal or vertical, that
may occur in any view .
Its usefulness is still
more evident when we come to set out several
views of the same object , as it effects a great saving
of labour when we can project a second or third
view from the first view without having to measure
off the various dimensions. In order to do this,
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Fig . 21.--- DRAWING EXERCISE : A CONNECTING- ROD END.
Begin by drawing a firm pencil line as a centre
line ( X Y), on which mark off the various dimen
sions given for the vertical lines ; through each of
these marks (using the set-square ) draw faint lines
of sufficient length to cross the corresponding
horizontal lines. On one of these verticals set off
the distances for the horizontal lines. Now find
the required centres of the given radius, joining
these lines, the arcs of the larger radii being drawn
first, after having denoted by lines through the
centres how much of the arc is required in each
case ; after all the curves are quite satisfactory,
complete the figure by drawing the straight lines
firmly to join the circles. It will be found easier
to join a line to a circle than a circle to a line ; con
sequently it is good policy to draw the circles first,
a slight deflection in the straight line may be made
to ensure the lines being neatly joined . Practice
will be required, and the student should not be
satisfied until he can complete a sketch without any

however, it is necessary to arrange the views in
their proper relative positions. Not only is this
important as a means of economising effort, but it
is also important as a guide to the correct interpre
tation of a drawing. The meaning of a certain
view may, when in a wrong position (although
properly drawn ) not be very clear - even to an
expert, who would at once have understood it had
it been properly projected .
To assist the beginner to properly appreciate the
various views and their relations to each other, we
give ( Fig . 22 ) an isometrical view of an engineer's
hexagon nut , showing how it is projected on the
various planes forming plan , front elevation , and
side elevation .
The nut is shown as if resting on the horizontal
plane BC. The plan of the nut would be drawn
on this plane as represented by the dotted lines.
This view will give the shape as it will appear
when looked at from above, but will not indicate
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both views ; from the corners of the hexagon draw
vertical and horizontal lines, also a line from the
side of the circle to line representing the top of the
nut. The point where these lines intersect is the
limit of theflat surface enclosed by the circle at the
top of the nut . From this point draw with the
45 -deg. set- square a line meeting the corner of the
hexagon ; this will show the amount that is taken
off the corner of the nut . A line drawn across
both views will indicate the lowest point of the
curves, drawn by the radii R , R' and v.
In projecting the side elevation the lines may be
drawn by the compass from A as a centre to meet
A C, or, what is a more convenient method , a line
AF may be drawn at an angle of 45 degs., and
vertical lines drawn from the points in which the
horizontal lines intersect it . In the plan the circle
representing the diameter of the hole bored for
tapping- 1.28 ins . -should be drawn ; also the
dotted line representing the outside diameter of
the thread . In drawing nuts to a small scale the
radius R is assumed to be equal to the depth of nut ,
R' and , being modified to suit. With reference to
this subject we shall have something to say in a
later paper .
( To be continued .)

the thickness of the nut . If we stand in the direc
tion indicated by the letter E we get an idea of
thickness or depth, and obtain the view as shown
projected on the plane B D, which is called a front
elevation . A view on a plane at right angles to
the two planes mentioned is called a side elevation.
The sketch shows its relation to the other views.
The lines between the various points on the different
views and the object are assumed to be perpendicular
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FIG . 22 .
to the planes on which the views are drawn . As it
is impracticable to have the various planes, and as
we are limited to one - the plane of the paper
we can suppose that the plane C D is revolved on
the line AD until it becomes a continuation of the
plane BD ; also that the plane BD is likewise
revolved on the line A B until the three views are
in the same plane. The actual disposition of the
views is shown by Fig. 23, which is intended as an
exercise for the beginner, to be drawn full size.
The sizes given are as follows :-Nutfor if ins. bolt :
thickness of nut , if ins. ; width across flats, 2 5-16ths
ins.; hole for tapping, '28 ins. diameter . Begin by
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FIG . 23 .
making a circle 2 5-16ths. ins. diameter through the
centre, draw a horizontal and a vertical line, and at
a convenient distance the base line A B. By the
aid of the 60 -deg. set- square draw the hexagon
enclosing the circle. Set off from the base line the
thickness - 11 ins . — and draw a line across to suit

[ 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 MEETINGS . – Tuesday, April 3rd.
Special lantern lecture by Mr. Chas. S. Lake :
" Locomotive Development During the Last De
cade ." Tuesday, May, ist. — Practical demonstra
tions and lecturettes by various members.
Wednesday, May 23rd : Model Making Competi
tion .
Visit. - On Saturday, April 21st, a visit will be
made to the Old Kent Road Works of the South
Metropolitan Gas Company, at 3 o'clock .
The
party is limited to about thirty members, and those
wishing to be present are requested to give intima
tion to the Secretary before April 16th .
LIBRARY . — Members wishing to obtain tickets
for the Lending Library of the Cripplegate Institute
are requested to communicate with the Hon . Sec
retary as below .
The Secretary will be glad to hear from any
readers desirous of joining the Society . The
present forms a very favourable opportunity for
so doing, and half- a -year's subscription paid now
will cover the period to the end of October next.
HERBERT G. ŘIDDLE , Hon . Secretary, 37 , Minard
Road , Hither Green , S.E.

MR . ALF. KIRBY'S MODEL LOCOMOTIVE . - Since
publishing the description of this model in our
issue of February 22nd we have been supplied with
the following dimensions which we were unable to
give then : -Distance from frame end to centre of
bogie, 44 ins . ; bogie wheel centres, 5 } ins . ; centre
of bogie to centre of driving wheels, 8f ins . ; centre
of driving wheels to centre of trailing wheel,
6 11-16ths ins . ; distance from rails to centre of
boiler, 6 ins .
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Practical Letters from our
Readers .

Amateur's Workshop Difficulties .
TO THE EDITOR OF The Model Engineer.
DEAR SIR ,-As a Colonial reader of yours from
the first issue, I was much interested in the letter
of “ J. Bee ” in your issue of the 8th inst. , and agree
with him heartily in what he has said re private
advertisers, and especially as regards the difficul
ties that beset the amateur in making the different
articles he turns out of his workshop. Like “ J.
Bee,” I have been working in metals for some
years, and have experienced all the difficulties he
mentions, and do not understand the causes yet .
I have all the MODEL ENGINEERS, and a lot of other
guides, but they do not “fill the bill.” Among
other troubles , why is it , in drilling brass with a
twist- drill, the latter will work well for a short
distance , and then begin to " groan ” terribly ?
Another very important matter to the amateur
model maker is how to make glands for cylinders
that will not bind , but allow the piston and valve

Fig . 1 .
A SMALL
SAILING
BOAT .
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Queries and Replies .
[ Attention is especially directed to the first condition given below
and no notice wiú be taken of Queries not complying with the
directions tharcin stated. Letters containing Queries must be
marked on the top left- hand corner of the envelope
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 replledto
by post under the following conditions :-(1) Queries dealing
with distinct subjecis 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) Querles should be accompanies,
wherever possible, with fully dimensioned sketches, and corte
spondents are recommended to keep a copy of their Queries for
reference. (3) A stamped addressed envelope (not post-card)
should invariably be enclosed, and also a “ Queries and Replies
Coupon " cut out from the advertisement pages of the current
issue. ( 4) Queries will be answered as early as possible after
receipt, but an interval of a few days must usually dapse before
the answer
Reply inserted
can be forwarded.
(5 ) should
Correspondents
an
in this column
understandwho
thatrequire
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 Quarles which have been replies
to recently :
(15,568 ) High Efficiency Lamps. G. H. S. (Hunslet)
writes : ( i ) I have two 4 -volt accumulators, and I should like to
get a high efficiency lamp to suit them - say, alamp like those in
electric torches and flashlights - to give a brilliant light. Is it
possible to buy one of these lamps ? The ones I have tried have
not enough resistance, and, therefore, run the accumulators down.
Should it be an 8 -volt lamp when accumulators are placed in
series and 4-volt lamps when placed in parallel ? (2) I have a coil
arranged to give a spark to light the gas, and has only a primary
winding. Would it be improved if I put a secondary winding on,
and what is the best number of secondary turns, the primary
having 220 turns of wire ?
( 1) Try Whitney, or Thompson of Greenwich . If you pay a
good price, you should have no trouble in getting a good lamp.
Yes ; & volts for when cells are connected in series, and 4 volts
when in parallel. (2) We should not advise a secondary if the
primary gives good working results.
(15,365] Handling Small Sailing Boat. H. M. (Kings
down) writes : Would you kindly answer me the following ques
tions ? ( 1 ) I am the owner of a small sailing boat (as per sketch ).

Query. 15965.

1

Electric Bell for Railway Crossing.
TO THE EDITOR OF The Model Engineer .
Sir , —Being a reader of this Journal, and inter
ested in electrical work , I would feel obliged if any
of your readers would give me any information on
the following subject : -A surface railway crosses
a main road , and it is required that an electric bell
should ring during the approach of the set of
wagons , both passing and re- passing — the bell to
act automatically. How can this arrangement be
practically carried out ? -Yours truly,
AN ANXIOUS STUDENT.

NT OF
FIG. 2.-ARRANGEME
—

N

rods to work freely . There are other matters , too ,
I might mention , but do not like taking up your
space and time .
Hoping to see some letters from skilled amateurs
on these points in the near future, and with best
wishes for THE MODEL ENGINEER , -Yours truly ,
S. M. LLOYD .
Ontario , Canada .

TRAVELLER."

When I haul on the halyards the yard will persist in getting the
gaff outside the mast stays. ( 1 ) How can I prevent it, so that it will
run straight up and down, and keep the yard close to the mast ?
( 2) Do you think the reefing system will work , as shown ? ( 3) Can
you tell me how to wear - I mean how I must handle the sail ?
( 1 ) You should fit a traveller," as shown in Fig. 2. This will
keep the gaff close up to mast, whatever position the sail may be
in. ' For small boats they are usually made in brass or gun -metal.
The eye into which the halyard is spliced and the hook and the
ring are all in one piece. The fall of the halyard should not be
rove between the ring and the mast, but outside the former .
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(2) This is not practicable ; and even if it was, the ugly bunching
of the canvas would be not only unsightly, but a nuisance.
(3) This is a matter which is more easily taught by practice than by
written instructions. However, to put it briefly, supposing you
have a wind right aft, and your course - say a bend in the river
takes you a little off (as shown in diagram at A ), it is obvious that
when you are standing in the direction indicated at B your sail
must be on the lee side, or trouble may occur any moment through
it coming over with a rush and a free sheet. The plan follow ,
therefore, is this : Just before altering your course to get the
wind on your port quarter, run a shade to starboard, andat the
same time haul in on the main sheet fairly close. Then put your
helm to starboard and let her swing round easily. The sail, having
no sheet to speak of, will fill quietly, and you then slack away the
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( 1) The only practical way we can suggest is for you to buy
an alternating current motor and use it to drive your dynamo ;
one to give about b.b.-p. would be required . If you prefer to
couple the spindles of the machines together, it will be necessary
to ascertain the speed at which the motor will run , so that the
dynamo winding can be arranged to suit. If you decide to use a
the
belt, then the dynamo speed can be adjusted to suit that ofrough
motor by using pulleys of suitable sizes. You should send a
dimensioned sketch of the dynamo magnet, otherwise we cannot
properly advise you as to windings, and state the speed atwhich
it is run . If this is a fixed quantity, you are almost certain to have
to make some adjustment, however , as it is not possible to pre
determine the speed at which a small dynamo will give its output
with accuracy. ( 2) We do not know of any book dealing with
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Query 15305.
Fig. 3. -SAILING A SMALL BOAT.

desired amount, and the position is now as shown at B, the jibe
having been accomplished in quiet and orderly fashion . This
method is specially adapted to one's requirements when sailing in
narrow waters, and when the strength of the wind is anything
beyond a fair breeze. The same process of handling is gone
through
bend in turn , when similar conditions prevail.
wearat each
To
a boat is practically the same thing as jibing."
her, the former generally implying that she will not go aboutin
the teeth of the wind, and has, therefore, to run away from it, jibe,
and then be sailed up to it again on the opposite tack, as shown
in the diagram below .
( 15,553) Transforming from Alternate to Continuous
Current. J. B. L. (Edinburgh) writes : Please answer the follow
ing queries. I have got the castings of an overtype dynamo, the
main dimensions of which are : Length of armature, 3. ins. ;
breadth of armature, 2. ins. ; size of field coils, 2 ins. by i in . by
3ins. ; total length of field -magnet,5tins. ; total breadth of field
magnet, 3 ins. The armature is of the 8 - cogged drum type.

Fig. 4.— " JIBING ."
What I want to know is -- ( 1) Could I construct from these castings
an alternate to continuous current transformer ? If so , what
gauge, and how much, wire would be necessary to wind the
armature and fields of (a) the alternate motor, and (b) the dynamo,
which has to give an output of 10 volts 5 amps., or as near to this
as possible ? The current with which we are supplied is 10 amps.
at 240 volts , alternating current. ( 2) Is there any book dealing
with
the? construction
small alternating
to continuous
trans
formers
If so , pleaseof mention
it. (3) What
sort of starting
resistance would be needed for the transformer ? Kindly give the
gauge, kind , and amount ofwire for it, and also give a sketch for
the conneetions, etc. (4) Will a 4.cogged drum armature charge
a 4.volt 4-amp. accumulator satisfactorily ? (5) What power
would be needed to drive a 15-volt s-amp. dynamo (armature,
etc., same size as transformer above) ?

such machines in small sizes ; it is a difficult subject even with large
machines . (3) The nearest thing is the rectifier described in The
ModelENGINEER for September and October ist, 1900, by
Doctor Morton . (4) Yes, if wound with four coils ; we prefer'
however, an armature with at least six coils. ( 5) About 1-5th
b.h.-p.
( 15,568) Electric Furnace . R. B. (Berkhamsted ) writes
I wish to use a current of 20 volts 3 amps. to heat a small electric
furnace. Can you give me a rough sketch of such a furnace ?
I wish it to be capable of melting brass easily . Is it possible to
use the electric arc for so small a current ? If not, can I use
platinoid wire ? I have a smallelectro -motor ,taking 15 amps. at
4 volts, series wound, which I wish to convertinto a dynamo giving
4 volts . The wire on armature is No. 28 S.W.G. ( tripolar arma
ture ), and that on field -magnets No. 18 S.W.G. Will any change
in the wiring be necessary ? What current ought the dynamo to
give at 4 volts ?
Make an arrangement as shown in sketch in recent issue in the
Query columns. Youwould need more than 20 volts
about 45 is required by an arc. The current would
d
also be heavier. The motor would probably generate
n
i
W
about 4 volts and 1 amps. if driven with plenty of
power, without re -winding.
( 15,500] Small Mercury Vapour Lamp. E.
M. (Sedbergh) writes : I shall be glad if you will an.
swer me the following questions. ( 1) Is it possible
to make a small mercury vapour lamp for about 4,
8, or 12 volts at 2-4 amps. ? ( 2) Is there any book
on the construction of such a lamp ? I understand
it is merely a tube of mercury vapour with the con
nections at each end. If so , what makes them so
expensive ? I have not much idea of the lamp, and
should be glad if you could give me a small sketch of
it and explain the principle. (3) Does 4 watts per
C.-P. apply to an “ Osmi” lamp, as I understand you
with 8 volts with such a lamp ?
can getWe7 c.-p.
cannot say. The mercury , vapour lamp is
(1 )
the most advanced form of electric light at the
moment, and no doubt a considerable amount of skill
and intelligence has been expended upon it. It is a
matter for experiment. These lamps are at present only
made for pressures of 100 volts and upwards, but it
may be quite possible to make very small lamps for
low voltages . ( 2 ) Not as far as we are aware . You
may be able to obtain some particulars and illus
trations from the British Westinghouse Electric
Co., Ltd., Westinghouse Building, Norfolk Street, Strand, Lon
don , and from Messrs. Rumney & Rumney, 39, Victoria Street,
Westminster, London . There are two different patterns. The
principle is that of a glass tube, highly exhausted of air and partly
filled with mercury. The wires which carry the electric current
are attached to electrodes sealed in the tube at each end, and which
project into the interior a sufficient distance to make contact with
themercury . After current is switched on the tube must be tilted ,
so that the mercury trickles from one electrode to the other ; cur .
rent then Aows through the mercury and generates the vapour
which fills the tube and becomes luminous with a pale blue light.
The tube is then tilted back again , so that the mercury remains at
one end whilst the lamp is burning . The process is something
similar to striking the arc in an arc lamp. A certain amount of
time may elapse between switching on the current and the com
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plete lighting of the lamp - that is, it may take a few moments for
the vapour to form . ( 3) The “ Osmi" lamp is stated to have an
efficiency of it watts per c.-p. ; and an 8 -watt lamp to give si c.-p.
(15.363) Polarity of Dynamo for Charging Cells. A. R. M.
(Cambridge) writes: Your advice upon the following would be
acceptable :- I have MODEL ENGINEER handbook “ Small Accumu.
lators,” but cannot find the following informaton- ( 1) What is the
damage done to an accumulator by charging in the wrong direction ?
(2) If I were to charge an accumulator from a series -wound machine,
if the voltage fell below the back E.M.F. of the cells, and after some
time ran up to its proper voltage, would it then be charging accu .
mulator in wrong direction ? (3) What would be the effect
under same circumstances as (2 ) with a shunt-wound instead of
a series-wound dynamo ? (4) Could series-wound dynamos be
made adaptable to accumulator charging, providing the voltage
was always constant ?
(1) The tendencyis then to convert the positives into negatives,
and vice versa . Inthe first stages of forming the plates from pasted
grids this is often done, but we advise slow charging and discharging
toa reasonable extent only. (2) Yes ; if you completelyreversed
the polarityof the field -magnets. With a shunt winding, however,
the current would flow in the same direction in the field ooils.
( 3)Whether the armature was feeding them , or the accumulators,
their polarity would be the same wh.ther the machine was being
motored or driven mechanically. (4) Could only be used under
special conditions and circumstances.
(15,564) Small Two-cycle Gas Engine. W. G. (Ports
mouth ) writes : I am constructing a gas engine if-in . bore, 24-in.
stroke, made from Leek Castings Company, and as it is one of
those engines which are fired below atmospheric pressure by a
flame sucked through a small hole half way along the cylinder,
with an explosion at every revolution , I am proposing making
it on the Otto four- cycle principle. The gas and air valves are
supplied separately, and are about 3-16ths in. (bare) bore and
What
t-wanted to ask you wasif you would be so kind as to tell me
whether the bore of those valves is sufficiently large for a four
cycle engine, and if not, could you give me a rough dimensioned
sketch (approximate) of a suitable gas and air valve combined,
as I prefer a gas and air valve to the two distinct ones ?
You could not make a satisfactory job of converting to Otto
cycle. We think, even if it were practical, itwould hardly be worth
while. Much larger valves would be needed, and provision would
have to be made for a 2 - to - 1 side shaft to work exhaust valve,
assuming that air and gas are worked by suction . If you follow the
articles now running on "Gas Engine," you will see what the
requirements of Otto cycle engines are. See also replies to similar
queries in recent numbers .
( 15,574) Re - winding Small Dynamo for Higher
Voltage. F. S. (Westham ) writes : I have just made a small
overtype dynamo, and I should be much obliged for information
concerning it. The field -magnets are cast iron ; cores are 11 ins.
long by 1 3-16ths in . diameter, wound with 5 ozs. No. s.c.c. wire
on each limb, connected in series, and shunt to brushes ( sample
enclosed). Armature is tripolar, laminated, and wound with
same gauge wire (about 2+ ozs.) ; diameter if ins. and 1 in . long.
It builds up well, but it has to be driven at 5,500 r.p.m. to light a
4 - volt lamp brightly. I am rather surprised to find that a 2 -volt
accumulator runs it well. The length of the field -magnet tunnel
is 1 3-16ths ins. I want to increase the output and decrease the
speed. Would you be so kind as to reply to the following queries ?
(1) Isthe wire the right gauge for field -magnets ? (2) Could I get
4 volts and about 4 amps. with a different gauge wire on arma.
ture; or (3) would you recommend a drum armature ? (4) What
gauge wire should I wind on the latter, and how much ? (5) What
speed should it be driven at ? It is for accumulator charging.
The magnet poles are bolted to the carcase. It is an overtype
machine.
(1 ) Yes ; but a little more would do no harm . ( 2) You cannot
increase the output of machine by re-winding, but you could in .
crease the voltage at the expense of the amperage. (3) Not
necessarily .(4 and 5) Ifyou re-wind armaturewith No.24 S.W.G.,
and fields with No. 25, as much as you can get on armature, and
same weight on fields as at present (say 6 ozs.), you will get a
higher voltage. The 2-volt accumulator runs it because it is
wound for low voltage. The higher the speed - other things being
equal — the greater the output. The wire you enclosed was No. 20
S.W.G.
(15,53 ) Electro -magnets ; Cells and Accumulators .
J. H. (Donisthorpe ) writes : (1) What length of diameter of iron
should I require for a straight electro-magnet, and how many
coils of wire, and what gauge, should I require for it to lift if Ibs.
with a pintbottle bichromate battery ? I have some No. 20 S.C.C.
--would this do ? ( 2) If a battery is supposed to give 2 volts,
is it possible to light more than one 2- volt lamp ? If so, how
many ? (3) How far away could I have a 2-volt lamp from a 3
volt battery to light up properly , and what gauge wire should I
use ? (4) Could Icharge a 2-volt accumulator from a 3-pt. Daniell
gravity cell and a 1.pt. bottle bichromate, the bichromate cell
giving 14 volts ? ( 5) Is there any more strength from a large cell
than from a small one, as it is a matter of lasting longer ? I have
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seen you book on batteries, but it does not say this. (6 ) Must a
Daniell gravity cell always be discharging, or does the action stop
when circuit is broken ?
( 1) Some experimenting will be necessary to get best results.
Make a core of wrought iron, and wind' with 1 lb. of No. 22
S.W.G. copper wire . About 8 volts
will be required . Use four
good bichromate cells in series ; one cell would not be sufficient,
though you could try its effect and watch results. (2) Yes , Con
nect lamps in parallel, provided the cell is large enough to supply
sufficient
current, It depends upon how much each lamp takes
b.c., its size or candle-power. A one c.-P., 2 -volt lamp would take
about 1'5 amps. Thus, 3 in . parallel would take 1'5 x 3 =
4:5amps. - rather abig current to take from one cell. (3) Any
distance, provided you used fatrly thick wire for the leads. Prob
ably No. 20 would answer . (4)Yes. (5) A large cell may have
only the same voltage as a small one, but its capacity forgiving
out current is proportionally greater. (6) It is better to keep it
discharging at a very slow rate to prevent diffusion of the
electrolyte.
G. J. P. (Lambeth ) writes :
(15,557) Dynamo Driving.
I have a vertical engine and boiler. Engine : bore it ins., stroke
27 ins. The boiler is 151 ins. high, 8 ins. diameter , 1 in . thick
(steel) ; chimney, 4 ft. high by 2 ins. diameter. There are six
tubes 4 in , diameter, all leading to chimney. The safe working
pressure is supposed to be 50 lbs.; the gauge is up to 80 lbs. Will
this be capable of driving a dynamo 18 volts 3 amps. ?
We do notconsider the boilersufficiently powerful for doing thework
continuously — that is, if the usual allowances for lossesaremade.
The engine is quite large enough, but should be coupled to a boiler
with about twice the amount of heating surface.
(15,579] Running a four - pole Motor. B. M. (London)
writes : Ihave a4 -pole, 9 h.-p. motor under my care, but am in a
little difficulty with it. Ifyou willkindly answer a few questions,
I shall be much obliged. I send a photograph of same herewith
(not reproduced ). (1) The oil runs out of the bearing at the pulley
end almost as fast as I put it in ; it is the ring oilingtype. It runs
to the bottom of motor. I have to draw it out every other day
or so to save it getting into the coils or the winding.
mutator end is all right, and the running seemsThetocom
be
all right. (2 ) The armature is bound in four places ; one of
these bindings is working. loose, and seems to be coming
off. If it should come off, will it run all right without it, or will
there have to be a new lot bound on ? I have also marked that on
photograph - the first binding from pulley. This is all I have to
ask . Will you kindly assist me with suggestions for improvement ?
Leakage of oil is sometimes a source of trouble with self-oiling
bearings , and not easy to cure. It is sometimes due to vibration
of the motor. Is this occurring with your machine ? The proper
people to find a remedy are the makers of the motor. If you fail
to stop the leakage, we suggest that you may find it a good plan to
fit a screw grease lubricator to that particular bearing , and lubri
cate the shaft by means of grease. Re binding on armature. If
this is coming loose, it should be taken off at once, and a new
binder put on. If left alone, it may cause the armature to bind in
the pole- faces and perhaps burn out some of the coils. If you run
the armature without the binder,the coils may rise in the slot
rub against the pole -faces, causing trouble. You will find some
instructions on binding armatures in No. 5 of our practical
manuals, price is. 3d. post free. The book is entitled " Practical
Dynamo and Motor Construction." You could probably do the
job. Tinned steel wire for the purpose can beobtained from metal
merchants ; try G. P. Wall, Magneto Works, Sheffield .
( 15,525) Shocking Coil.
B. G. V. (Penrhiwceiber) writes :
I am constructing a shocking coil as per your book “ Induction
Coils for Amateurs " (No. 11 of The MODEL ENGINEER Series ),
and would be glad if you would kindly afford me the following
information . I have enclosed four samples of wire, marked w, x ,
Y, Z. What is the gauge of each wire ? I propose using that
marked X for primary coil, and that marked 2 for secondary
coil — would this be correct ? I have a one-pint bichromate cell,
which I intend to use for coil. What is the best exciting fluid to
use for same, and what antity ? Which would be the best wire
to use in connecting cell to coil ?
( 1) X = bare 20 S.W.G .; W = bare 22 S.W.G. ; Y == 22 S.W.G. ;
2 = 34 S.W.G. (2) The correct windings are given in tabular
form in handbook . We should advise 36 for secondary, though
34 can be used for finishing off ends, as it is stronger and less
liable to breakage. (3) Chromic acid , 12 Ozs. ; water, li. pts ;
concentrated sulphuric acid, i pt. (4) No. 16 or 18 would do.
( 15,634) Small ' as Engine Piston Rings . J. D. A. V.
(Upper Tooting) writes : I should be much obliged if you would
answer the following : Infitting a ?-in , gas engine piston, what is
(1) width of rings ? ( 2) Depth of rings ? ( 3) Should the rings be
) Distance
bored eccentrically ? , (4) Depth of slot for rings ? (5 Length
of
between back end of piston and the first ring ? (6 )
piston ? (7) Should the rings be turned with a slightly circular
lubricate
cylinder
the
the
oil
to
so
as
to
allow
onoutside
section
better ? I may say I have your sixpenny book on “ Gas and Oil
Engines," and 'I am carefully following the description of how to
make a ; h.op. gas engine ; but I have not yet foundthe information
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I require, although I have gained much valuable knowledge from
these sources .
( 1 ) fin . (2) 1 to 5-32nds. ( 3) Yes. (4) 3-16ths in. (5) Say
in. (6) This dependson manyunknown factors, such as stroke,
as well
etc.,with
pin, deal
centres
distance
this
flat .piston
We will
(7) No ; and
engine.of crank
design of
as
generalbetween
matter more fully in article form .
(15,360) Model Single - cylinder Locomotives. S. C. G.
practical to make
( Edinburgh) writes : Would you tell me if
a locomotive with one inside cylinder - would it work well ? Do
you only get half the power with one cylinder that you get with
two ? I have a pair of cylindersmade from f -in . (inside measure
ment) seamless tube, but wanted to make a single-cylinder loco
motive to avoid complications, such as double crank , two sets of
gear, etc. Would you be so kind as to give me a few details of
a simple locomotive to suit one or both of my cylinders, size of
boiler, tubes, etc. ?
With regard to the power of the single- cylinder locomotive,
with the same pressure, revolutions, one cylinder is, of course,
only half as powerful as two of the same size. However, you must
remernber that with a given boiler power, the pressure maintained
in the caseof the single cylinder will be higher than where two
are used. Theoretically, it will be double the figure, and there
fore, the horse -power developed will be the same in each example.
As a very high pressure is not always advisable, it is usual to
make the single cylinder a little larger ; not double the capacity ,
however, but with, say, about 20 to 25 per cent. increase in piston
area . You will find all necessary details of construction in * The
Model Locomotive, " price 6s, net, 6s. 40. post free from this office .
( 15,372] Model Steam Engine Pallure. R. C. (South
end) writes : I have made an engine, butcannot get it to work, as
the watergets into the cylinder. This is what you call priming,
I think. The engine is ofthe mill engine type, cylinder by : in.
stroke. It spins round very easily turning it by hand. I made it
entirely by hand, as I haveno lathe; therefore, perhaps, it is not so
accurate as it might have been otherwise. The boiler I made of
very stout tin ; the ends are of stout sheet copper ; it has a 1 - in .
central fue. Height of boiler 6 ins., diameter 4t ; height of fire
box 2. Stearn pipe from boiler to steam chest is 5-32nds. - is this
large enough, or is the boiler too small to let the steam rise, there
tore causing priming ? What size lamp do you think would be
suitable ?
With regard to the failure of your model, there are several
things which may be wrong with it. ( 1) The valve faces may be
leaking, (2 ) or the piston leaking ; (3) the boiler may be of in
be exposed, increasing the
sufficient size ; (4) steam pipe may
condensation losses. One item may be more marked than
another, but all would contribute to the same results. If the
valve faces or pistons leak, even in the slightest degree, steam is
turned to waste, and where the boiler is only just large enough to
supply an engine in the very best fettle the pressure will, on open
ing the throttle, be reduced quickly, and priming will ensue. With
an " under -boilered " plant the same thing happens, and the only
remedy short of augmenting the evaporative power of the generator
is to thoroughly dry the steam by passing the pipe through the
fire . Of course, it is always advisable to protect the steam pipe
from loss of heat by radiation .
( 15,381) Induction Coil Winding. X. Y. Z. writes :
( 1) I have wound some ofthe sections ofsecondary, and am not cer
tain whether to go on with them , as I am unable to see that every
layer is perfect. I can get the wire in the space all right, but it
seems impossible to get the layers even . I think this may lead to
a leakage. Do you advise me to go on with the sections ? (2) In
winding, I run the paraffin- covered wire through two spirit-lamp
dames ,and here and there the insulation has caught light and
cbarred for a space of an inch or so - is this a serious fault ?
( 1 ) The only thing to do is to wind them as evenly as you can.
(2) The wire should not be put through a naked flame; and charred
portions of the insulation should notbe allowed to pass.
( 15,645) Miscellany : “ H.E." Lamps. R. H. P. (Nor.
wich ) writes : (I) Whatis the simplest method of getting acontact
every 15 minutes with an ordinary spring clock ? (2) Would a
4 -volt pocket accumulator do for working a small shocking coil,
instead oftwo bichromate batteries, which I am at present using ?
(3)What accumulator would be suitable for lighting, three-light
ball fitting (three 4-volt lamps in parallel) ? (4) What is the
largest number of volts that can be used in ringing an ordinary
2 +-in . electric bell without in anyway harming the bell ? (5) Can
4 -volt accumulators of different sizes be connected in a series and
used ? (6) Would a better light be obtained by using a 33-volt
lamp, instead of a 4 -volt lamp, in conjunction with 4-volt accumu
lator ? Also, why do “ H.E." lamps only give about half as much
light as ordinary ones ?
( 1) We should say a contact could be obtained from the minute
pointer, causing it to just touch a weak spring as it passes the
quarter-hours and half-hour and hour. (2) If it is large enough
to discharge at a sufficiently heavy rate. ( 3 )You don't mention
size of lamp, orthe current it takes. (4) What wire is the bell
wound with Find out this, and then look up a wire table, and
see what current it will safely carry. (5) Yes, but must not be
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discharged below the limit of the smallest in the series. (6 ) Yes ;
a more brilliant light, because the 3t- volt lamp would take more
current when subjected to 4 volts than a4-volt lamp would , assum
ing their rated candle-power to be the same. 00 H.E." lamps
should use less current than low efficiency ones when giving the
same light under the same conditions. The term H.E." ( high
efficiency ) implies this. If this is not so , then your lamp cannot
claim to be a " H.E." lamp.
( 15,665] Shocking Coll Trouble . F. L. H. (Newport)
writes : I have built a shocking coil from instructions in your book
I work it from dry batteries (three) ; also built to your book. I
find that the action of the contact-breaker is irregular, it giving a
steady shock for a few seconds, and thengives a great jerk . Could
you give a reason for its being so ? Primary bobbinwound four
turns ; core of rolled iron. I have tried three different strengths
for spring of armature , and two different armatures. Contact
screw is tipped ; also spring ; but I am not sure either tipping is of
platinum , the things having come to my possession accidentally.
I wound secondary with No. 32 wire, ten turns. It gives a strong
shock as it is, butI think that is owing to battery power, and that
I have not put enough turns on . How many ought there to be ?
I have the wire at hand, and so could put any number . I have
some 32 and 40 wire. Could I make a very strong coil — say,
capable of giving a shock to eight persons, and yet small enough
to carry in the pocket ? Would it be of primary winding only.
(since I can get a strong shock from my primary), and what type ?
( 1) Wind the bobbin full of secondary. No. 36 would be better
than 32, but needs carefully bandling whenwinding. (2) We should
say the erratic working is due to the contact-breaker not working
smoothly. Very fine adjustment may help matters considerably.
If the tips are not platinum , that will account for a good deal of the
trouble. Any other metal needs constant cleaning, as it oxidises
So soon . Re small coil. The construction would be the same as
for an ordinary coil, but without the secondary winding. The con
nections for handles would be as shown in handbook , Fig. 7. Use
No. 28 S.W.G. wire.
( 15,753] Reactance and Inductance. G. E. H.
N. Wales) writes : I shall feel obliged if you will answer me(Flint
the
following questions re alternating current circuits. ( 1 ) Is react.
ance the resultant of inductance ? If so , when we speak of induct
ance do we mean “ a something " whose only effect is to produce
reactance ? ( 2) Can " ohmic resistance " - .l., the
resistance
which " direct B.M.F.'s " are subject tobe regarded as having
any effect on alternating current circuits ? If not, what besides
reactance constitutes impedance ? (3) If Query No. 1 is correct ,
can you show me, graphically , how reactanceimpedes an alter
nating current_ (a ) when “ making, " (6) when “ breaking " ?
(1) Yes ; it is proportional to the inductance and the capacity of
the circuit. (2) Yes ; see above. (3) When a current begins to
flow , or rather when a current is constantly rising and falling in
value in any given circuit, it causes a magnetic field to be builtup
around it,which is also constantly varying in strength in proportion
to that of the current. On the make this field is made, and
lines of force spring up, so to speak, around the conductor carrying
the current . As the current falls, or is “ broken ," these lines
collapse ; the result is, in the first case, a current is induced in one
direction, and in the second case the tendency is to induce it in the
other direction. This tendency is always in opposition to the main
current - hence its diminishing effect on the strength of same .
For a full explanation of thesubject you should refer to some text
book , such as Maycock's “ Alternating Current Circuit," post free
45. 9d.
( 15,746 ) Reversing Gas Engines. S. P. ( Birmingham
writes :Will you oblige by stating if it is practicable to reverse)
the motion of 15 h .-p:gas engine from the outward to the inward
and how to carry it through ?
Re gas engine reversing. It is quite an easy matter to do this.
It depends entirely upon the cams used for operating the valves.
Unless you are conversant with the working of a gas engine, we
should need to give a somewhat lengthy explanation , which we
cannot do at the moment. We will, however, publish the infor
mation you require in an early issue, with diagrams and full instruc
tions. If you are at home with gas engine working , you will
find all the information which will enable you to set out a proper
set of cams from our handbook on " Gas and Oil Engines," by
Runciman , 7d. post free. See chapter on Cams and Valve
Settings."

New

Catalogues and

Lists .

Messrs . Brown & Barlow, Ltd., 16 and 17, Loveday
Street, Birmingham , send us their catalogue of carburettors for
small and large cars and launches. The list includes motor acces
sories, suchas lever, throttle, and air valves, switches, lubricators,
pressure valves, spare parts, foats , etc.
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The Editor's Page .
E would ask all who are competing · in our
WE Workshop Problem ” Competitions to
kindly note the new rule that only one
solution may be sent in to each problem. We

should also be glad if competitors would make an
endeavour to write out their solutions and make
their sketches on paper of the ordinary foolscap
size. At present we get documents ranging in size
from a half sheet of note-paper to a sheet of double
elephant drawing paper, and this variety consider
ably adds to the difficulty of sorting and classifying
the work . A more uniform character in the papers
would be a great convenience to us, and we suggest
the foolscap sheet as giving ample space, without
being too large. Competitors will doubtless be
pleased to note that we are extending the time for
the solution to the next problem to three weeks
instead of the usual fortnight.
*
We commence in this issue another article in
the “ How it Works " series, the subject this time
being a transformer. The notions of beginners in
electricity as to the principles and purpose of a
transformer are often very hazy, and we believe
the article we are now starting will be generally
appreciated. We remember one reader writing to
our Query Department for drawings of a transformer
to assist in the lighting of his house. He had a
dynamo much too small to supply the current re
quired, and he thought that by inserting a trans
former in the circuit, he could increase the output
of his dynamo to any desired degree.
Our new journal ,
THE ENGINEER - IN -CHARGE ,”
will be published on March 30th , and we hope it
will find a good many friends among our present
readers. The articles in the first issue include
Notes on
“ How to Overhaul a Gas Engine,”
the Design and Management of Waterworks Pump
Systematic Stores Keeping ,”
ing Machinery ,"
“ Electric Motors : Their Installation , Manage
ment , and Repair," " The Truth about Producer
??
Chats with Engineers in Charge,”
Gas Plants,"
The journal
and “ Running and Repair Notes ."
may be ordered through any agent for THE MODEL
ENGINEER , price 2d . , or , where not obtainable in
this way, may be had from our office post free 3 £ d .
Answers to Correspondents.
“ RAMBLER.” — Write to Messrs. James Price and
Sons, Fitzroy Place, Euston Road, N.W.
T. K. ( Steyning ).- We will give your suggestions
careful consideration .
C. E. B. (Cape Town ).— Many thanks for the photo
graphs.
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C. K. ( Bury St. Edmunds ).— This wire is not any
use for spark coil. Use No. 36 S.W.G. for
secondary . A complete table of winding for
various sized coils is given in handbook ,
In
duction Coils for Amateurs," 7d . post free, to
which please refer. The sample you enclosed
was No. 24 S.W.G.
H. R. D. ( Broadstairs ). —Coloured plates of loco
motives may be obtained from the Locomotive
Publishing Co., 3 , Amen Corner, E.C. En
gravings of stationary and marine engines from
The Engineer and Engineering . For locomotive
engravings, see also our list in recent issues.
G. B. (Bristol).— We have had no practical experi
ence with beer engines.
W. S. ( Portsmouth ).— He probably uses high
frequency currents, as explained in recent query
replies. See also articles on “ Electric Oscilla
tions and Waves."

Notices .
The Editor invites correspondence and original contributions on
all amateur mechanical and electrical subjects. Matter intended
for publication should beclearly 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 willbe 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 andprice 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.
Alisubscriptions and correspondence relating tosales 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 : Sponand
Chamberlain , 123, Liberty Street, New York, U.S.A., to whom
all subscriptions from these countries should be addressed ,
Contents .
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A Model Railway Corridor Coach .

By J. W. N. ROBERTS.

MR. J. W. N. ROBERTS ' MODEL RAILWAY CORRIDOR COACH .
HIS photograph is of a model corridor coach ,
TH and represents one of those in use on the
Cambrian Railway , but there are some
variations of my own . It is roughly 4 in . to the
foot , but as it was built from photographs and
observations of North British rolling - stock it can
hardly be called accurate . It is 27 ins. long and
7} ins. from the rails to the top of the lamps .
The frames and bogies are built of lacewood,
and the body of 1-16th-in. holly. It has seven
compartments and a lavatory at each end . The
compartments have plush seats, blinds, window
straps, and hat -racks, which are made of brass wire
and veil as netting. The lavatories are fairly
representative. All the doors open , but the handles
are not made to turn . The only things bought
were the wood, brass fret nails, brass wire, some
tin . brass tubing, and two mica chimneys. The

wheels are lead , and were cast in an old objective
cell from a telescope. It was placed on a board,
with a thick knitting-needle standing upright. The
wheels are kept their correct distance apart by
means of brass tubing, the ends of which were
burred . A boss was then cast on the back of the
wheel and round the tube, holding the wheel
firmly in position .
The buffers are made from brass oval cuff -links,
with a portion of a knitting -needle riveted in .
The buffer guides are gas adapters, with the thread
on the coned portion filed off. The lamps are
sail eyelets, and I intend fitting in torch bulbs and
fixing an accumulator in place of the gas tanks.
The springs throughout are clock springs. Of
the stand, of course the rails , chairs, and sleepers
were bought. The weights for the signals were
cast on the levers in a wooden mould. The
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in absolute contact with the faceplate . Now
stand the whole combination in a level position , and
pour melted type metal into the receptacle formed
by the paper edging, all holes in the faceplate being
If the faceplate is very
temporarily plugged.
heavy, and the amount of type metal small, an
overflow should be provided so that a sufficient
quantity of hot metal may be applied to ensure
its union with the faceplate.
If it is found that this system of chucking is
often resorted to, it may be convenient to make a
Some Useful Workshop Devices .
special mould for casting type metal faceplates,
which can be melted up or retained as required.
By V. W. DELVES BROUGHTON .
A convenient form of such a mould is shown in
Fig. 20, where B is the brass chuck used for a
( Continued from page 269.)
mould ; W , the wooden flange turned to require
SUNDRY WRINKLES .
ments ; O, the object to be chucked ;
T , type
metal cast in chuck and afterwards removed ; and
T is a great convenience to have a screw cut on
S , brass screw to form mould of screw to fit man
end of the tail -stock plunger, either the
IT the
same size as that on the nose of the mandrel, or
drel nose in type metal chuck. The mould should
a bush piece made to carry any of the chụcks
be blackened every time it is used , but otherwise
belonging to the lathe. Besides this, a faceplate
the mode of operation is similar to that explained
with a plug on the back to fit the tail -stock for
above, and the result is the same, except that no
brass faceplate is required.
If there should be any fear of adhesion be
tween the object and the type metal, a coat
of blacking, consisting of spirits, a grain or
two of shellac, and lamp- black, will prevent
OB
A
any such tendency.
B
In a somewhat similar manner clamps of
B
special form for bolting articles to faceplates,
A
or for other special purposes , can be cast. In
BO
whatever manner a piece is chucked , care
B
should be taken that it is thoroughly well
FIG. 18 ,-FACE PLATE FOR
Fig . 19.— V -BLOCK FOR USE ON bedded, and that no bending strains are thrown
BACK CENTRE FACEPLATE .
BACK CENTRE,
upon it, as otherwise, when released , the
finished surface is liable to distortion . I have
drilling against, is useful. This will not only prevent
seen a comparatively heavy ring completely dis borings and all sorts of mess getting down the hole
torted by being pinched too hard in the chuck whilst
in the plunger, but will enable holes to be bored
being finished . In fact, it was quite a measurable
more or less perpendicular to the base of the article
being operated upon. This is shown in Fig. 18 .
A is the taper end to fit plunger, B the face
plate, and C the plunger.
It is convenient to
have a V -block which can be bolted to this small
faceplate to enable holes to be drilled on the diam
eter of a rod . In Fig. 19 A is the block and B B
are studs for attaching same.
It is practically
impossible to drill holes through a round bar
without some such attachment at all near the
diameter. If
is necessary to bore a hole through
a circular object truly diametrical, it is necessary
to attach it to a faceplate and drill through whilst
the object is revolving. The same small v-block
will also be found extremely useful for this purpose.
Turners' wax, which I have described before, will be
found invaluable for fixing small objects whilst being
turned , and should it be feared that this is not
VAV
sufficient, sweating may be resorted to, and a few
small brass faceplates will be found handy for this
purpose, as it is simpler to sweat to brass than to
Fig . 20. - MOULD FOR TYPE METAL CHUCKS .
cast iron . For some purposes brass plates or lugs
temporarily sweated to the object to be turned will
distance out of truth. In fixing work to a chuck
a piece of paper well chalked will often prevent the
save hours in chucking.
When many articles ofa similar nature have to be
work slipping, even under a heavy cut. Vibration
chucked , the following dodge may be found con
will often cause more damage in this respect than a
venient. Carefully tin the face of a brass chuck,
heavy direct strain . It is not generally appreciated
wrap some good thick paper round the edge, and
how little pressure is required to hold an article on
bind with string. Then carefully centre the
a faceplate if that pressure is properly applied . *
article, and clamp in position, using small pieces of
seldom use more than t -in. bolts even for gap work up
wood to pack up the article and prevent it coming
to 16 ins . in diameter, and more often 3-16ths in.,

spectacles were fitted from sheet aluminium (got
from an old dark slide ). The spectacle glasses
came from one of the stereoscopic post-cards now on
sale. The ladders are zinc , and the rungs are pins.
The long ladder for the bracket signal has yet to be
made. The lamps are wood, and are hollowed out
to take pea lamps. I may say, in conclusion , that,
being away from home, I have very few tools, the
most useful being a fretsaw .
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or No. 2 B.A. Of course, if rough castings with
steel points and a skin as hard as flint are to be
turned, something more may be required, but if
such articles are met with , the best place for them
is the scrap heap - preferably that of the founder .
If much repetition work is to be done , it pays well
to have the outer skin of the casting removed by
sandblast or pickling. This often enables the
work to be finished right through with one tool
without resetting. Some short time ago I had
twenty - four carriage wheels to turn for a friend,
B

A

A
FIG . 21. - MAKESHIFT MANNER
OF MAKING CHASING TOOLS .

and on the first one I had to regrind my tool two or
three times ; but after being pickled for twenty - four
hours I found that I could finish about three wheels
to one tool.
Anyone who has steam pressure or the exhaust
from a gas engine available, with a little ingenuity
can fix up a most effective sand
Good coarse
blast apparatus .
A
sand should be used for cleaning
castings, and no one would believe
how effectively this system will do
the job who has not tried it.
Even a sandblast used with a hand
air -pump will do wonders. The
jet can be turned out of wood (except for
gas engine exhaust), and will last a long
time, and is easily replaced when worn out. It
will be found most convenient to make the jet a
fixture, and move the castings before it. It may be
mentioned here that sandblasting gives a very nice
finish to metals, especially aluminium and its alloys.
C
B
A
MANDA

E
D

Fig . 22.-TUBE EXPANDER .
Before treating with the sandblastthe articles should
be filed and scraped till all inequalities are removed ,
any accurately finished parts being protected from
the action of the sand. " I have found that nothing
is better for this purpose than thin india -rubber ;
an old inner tube of a bike answers perfectly. Very
Curious and artistic designs may be worked on metal
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surfaces by using stencils and various grades of sand ;
also by varying the distance from the jet .
Whilst treating on the question of removing the
skin from castings it may not be inopportune to
discuss the softening of steel . I always used to
have a large box of sawdust till I nearly had a bad
fire. I do not like to use lime, as I always think it
has a tendency to decarbonise the steel. Asbestos
is good but expensive, so I now use silicate wool ,
which I find answers perfectly. It is curious to
observe the behaviour of various samples of steel .
An old file that I wished to soften the other day
remained hard , although I heated it thoroughly,
and packed it in silicate till cold . I then tried
heating it in a fire, allowing the fire to die down ,
but still without effect. I then heated it to a very
dull red , and plunged it into water, and it came out
as soft as could be wished . I have often found this
a good method of treating steel before turning or
otherwise finishing, as when annealed in this
manner it does not drag and stick to the tool . In
case -hardening mild steel, care should be taken to
prove that the steel will not harden naturally, as
some steel sold under that heading will become as
hard as glass on being quenched. I entirely spoilt
a lot of work that I had done in this manner some
years ago .
The following is a good mixture for case -hardening,
and seems to penetrate quickly into the iron or steel :
Semi- charred horn , 1 lb .; ferro -cyanide of potas
sium , 2 ozs . ; common salt , } oz. ; permanganate
of potassium , 1 oz . The whole to be well powdered
and mixed together. I have found that with this
mixture the hardening effect is very regular, and
will penetrate nearly 1-16th in . in ten hours'
heating in a kitchen fire. Great care must be
BВ
С.

A

C

FIG. 23. -SMALL TOOL HOLDER .

observed in packing the articles to be case -hardened
in such a manner that there will be no tendency to
sagg when hot. I generally allow the whole box
to cool down in the fire, and reheat the articles
before quenching them . This allows them to be
inspected, and any slight distortion may be cor
rected before finally hardening out.
It is sometimes necessary to use a pair of chasing
tools for some special work , and if the turner
happens not to possess the special thread re
quired, he may have to postpone his labours till
he can obtain one. Chasers can be extemporised ,
however, in the following manner :
A piece of steel is forged as shown in A , Fig. 21 ,
and a hole drilled and tapped as shown (B) , or the
hole can be threaded in the lathe. The steel form
ing the ring is then filed away , and with a little
careful adjustment a pair of very serviceable
chasers will result.
On one occasion I required a tube expander,
which could not be obtained in a hurry. I therefore
made one as sketched in Fig . 22. The body A was
made of brass with the guidering C madeadjustable
by means of a screw and lock-nut B. Through the
body six holes were drilled to allow ordinary bicycle
balls D to drop in . The mandrel E was much the same
as an ordinary tube expander, except that it was
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magnetised to hold the balls in position whilst being
entered into the tube . Each endof the tube was then
gone over twice - once with the ring of balls guided
so that they were near the inner face of the tube
plate, and once with the ring of balls near the outer
face of the tube - plate.
The tool tube -holder illustrated in Fig. 23 requires
no special comment; A is the bar bored to fit
steel, B the nut , and tool as shown at C. It is
simply an adaptation of one of the many cheap self
centring chucks. It will be found very useful for
light work .
( To be continued .)
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Mr. W. H. Dearden .
This competitor says that the simplest and best
method of executing the task without the aid of
another angle-plate or a square is by bolting the
rough casting to the saddle or bottom slide-rest
of the lathe, having a tool fixed in the faceplate of

Angle plale

9
Our

“ Workshop

Problem

"
·Pins

Competitions.

Results of Problem No. 2.
(Continued from page 294. )
Mr. T. V. Draycott.
In this case a comparatively large cylinder is
turned and faced in the ordinary way. This cylin
der is clamped to the faceplate and the angle - plate
attached , as shown in the sketch ( Fig. 7 ) .

-Faceplate
Angle plan

FIG . 7 .
MR . T. V. DRAYCOTT's
SOLUTION .

Fig . 8. -MR, A. WILKINSON'S SOLUTION .
the same ( see Fig. 10). There are other ways of
doing this piece of work , viz ., fixing the casting to
a faceplate by finger -plates placed in holes drilled

-Faceplate

· Cylinder
Mr. A. Wilkinson .
The angle - plate in this solution is turned
between the lathe centres, as shown in Fig . 6 , in
the last issue. To ensure that the angle- plate is
accurately centre -drilled, it is fixed down on to the
slide -rest of the lathe , as indicated in the sketch
herewith (Fig . 8 ). Guide pins are used in the
hardwood packing piece to ensure truth when re
versing the angle -plate during the centreing process.

Mr. J. D. Elam.
To accurately centre - drill the angle , which is
also intended to be faced between the lathe centres,
this competitor proposes to use a drilling spindle
in the slide -rest and to fix the angle-plate on the
faceplate of the lathe, turning the latter half a
revolution to centre - drill the opposite edge.
Greater accuracy is possible if the drilling spindle
is placed parallel to the face of the faceplate and
radial to the lathe centre, and if the angle is in a
central position , so that the traverse of the drilling
spindle is reduced to the smallest possible limit .

-Angle
plate

Drilling
spindle

Fig . 9.-MR. J. D). ELAM'S SOLUTION .
or cast in the angle-plate ; or it could be held by
its thickness in a four - jaw chuck ; but these are
very unsatisfactory methods, and would necessi
tate setting the face not being operated upon
level by the aid of a scribing- block from off the bed
of the lathe. Seeing by this that absolute accuracy
cannot be relied upon, the work should be pro
ceeded with in the following manner :-The first
duty will be to remove the top of the slide -rest

( that which is in a line with the bed of the lathe)
at the point where it is held by the two bolts which
admit of it being moved round for taper turning.
etc. This gives us in almost all designs of lathes
a fairly good size surface — in some cases square
and others circular - whereon to place our casting.
If the lathe is properly constructed, this surface
should be absolutely true and accurately square
with the faceplate, thus ensuring the casting in
question being correctly faced , and at right angles
when finished . Now , as to the means of holding the
casting. It is usual to have longitudinal slots cast
in large ones, but it is taken for granted that holes
may be drilled in the one in question ; therefore
the angle -plate may be held by the two bolts which
hold the top rest, moving them so that they meet
the holes in the plate. Should the angle-plate be
too low and require raising this may be done by
placing under it parallel strips, in which case it is
obvious the bolts will require lengthening. Its
height should be such as to allow the centre of the
casting to be the same as the centre of the lathe ;
otherwise the tool will cut on one corner only for

FIG . 1oa.

Fig . 10b.
-Foceplota

Angle
plali

position of the tool in the plate, or the dianieter of
the path through which it travels, will be equal to
the size of the angle-plate from corner to corner, and
may be found by trial upon the lathe itself. It
will depend upon the size of the angle -plate, which,
when set central with the faceplate, the tool should
be so fixed as to clear it at the four corners ( Fig . 106 ).
It is obvious that no larger angle -plate can be
faced than that which the tool will encircle when
placed at its most extreme point in the faceplate ;
and even then the traverse of the rest must admit of
the tool passing over the entire surface. It would
be possible to face a larger one by working from the
two sides, and allowing the cut to finish in the
centre. With reference to putting on the cut, the
saddle may be brought up to meet the tool, or the
tool may be driven out farther from the faceplate
to meet the work in a similar manner to that of
driving out a tool from a boring bar, etc. The
edge of the casting should be chipped away to give
the tool an opportunity of getting beneath the hard
surface of the casting at once .
“ Alpeda."
This solution (Fig . 11 ) is an example of those
where the angle-plate is mounted on the faceplate
of the lathe on wood or other packing, and after one
side has been faced the angle is reversed , the
Faceplate

00000

-Angleplare

Showing
why angle
phort should
de ser control
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FIG. II .
“ ALPEDA's "

Angle
plate

SOLUTION .

kSlide
rest

FIG . 10.-MR. W. H. DEARDEN'S SOLUTION .
some time ( see Fig. 10a ). In machining the first face,
it would be advisable to place a thickness of brown
paper under the rough casting, this being removed
after one face has been machined.
We now have the plate fixed ready for work , it
being set square with the bed of the lathe by the
tool from the faceplate and bolted down in such a
position as to hang over the saddle, or the tool will
cut the same . In a lathe, say , of 5 -in. centres, the
bottom or cross slide gives a traverse of about 6 ins .,
thus admitting of machining with comfort an
angle-plate about the same length . Now, with
reference to the tool which should be used , and the
manner of fixing it , it will be best made out of
square steel, about 4 in. or so, according to the size
of the lathe ; not longer than necessary - similar
in shape to a front turning tool. The simplest
method of holding it will be to fix it in one of the
slots or square holes ( preferably ) in the faceplate
of the lathe, not allowing it to stand out any more
than required to reach the work.
It can be held
in the faceplate either by fitting the hole tightly
of itself, or by driving in a steel wedge to hold it
tight. The reason for making it out of square
steel is that it cannot twist in the hole. It could
be held by making a tool-holder, and bolting the
same on to the faceplate ; but this would necessi
tate unnecessary work, and be less rigid. The

machined face being set parallel to the lathe
centres by testing with a pointer or tool fixed in
slide-rest. The other face is then turned in a
plane parallel to the faceplate, and if the setting is
true and the slide-rest accurate (as it must be if
the lathe turns parallel and faces square ), a
satisfactory angle- plate is produced ,
Mr. R. Tharratt.
This competitor was one of the several who
proposed the fixing of the angle - plate on a parallel
Hole to rii
spindle

Colch plan . A

Cotch
8
Parollel pocking
piece
Fig. 12 , -MR . R THARRATT'S SOLUTION .

packing piece (which may not be necessary in a
gap-bed lathe ) on the lathe bed , as shown above
( Fig . 12 ). The slide- rest is fixed on the faceplate,
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and if the top slide does not give the necessary
travel the bottom slide may be used instead . To
feed the tool a star wheel or catch -plate, A, should
be fixed to the slide şcrew , and adjusted so as to
engage the projecting catch B, which is fixed on
to the edge of the lathe -bed at every revolution of
the faceplate. To put the cut on the tool the slide
should be placed so that the tool is brought to
the edge of the angle -plate, and the latter
then moved forward to give the depth of cut
required .
Mr. E. Fitzgerald .
This is a similar method to " Alpeda," the fixing

TE
Angle
plote

Angle
plore
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Scribing
block

General Conditions.
We offer a prize of ios . 6d . for the best reply to
the workshop problem given below . Replies to
the problem should be illustrated by sketches or
drawings showing how the suggested solution is to
be carried out . Each reply will be awarded marks
in proportion to its merit, 100 marks being the
standard for a reply which is considered as per
fectly fulfilling the conditions of the problem .
Where two or more replies are considered of equal
merit as regards solution of the difficulty, the prize
will go to the one which gives the clearest descrip
tion and drawings ; but it should be remembered
by competitors that a proper appreciation of , and

Foceplore
Planing tool
9목

Faceplate

0001
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Colipers
BOK-wood block
Fig . 15.-MR. C. J. HUTCHINGS ' SOLUTION .

Fig . 1.3.-MR. E. FITZGERALD's SOLUTION .

of Cut here

A

to the faceplate and setting truly from the bed of
the lathe by scribing block or calipers being the
only difference .
8

o
Fig . 16.-MR. A. W. PURCHAS' SOLUTION .

Straight edge
Angle plate
Scribing
block
Faceplota

Fig . 14.-MR. I. T. ASTLEY'S SULUTION .

Mr. I. T. Astley .
This competitor uses a straight -edge ( as shown in
Fig . 14) to test the accuracy of the setting of the
angle-plate on the faceplate .
Mr. C. J. Hutchings .
The illustration (Fig . 15 ) shows how the com
petitor intends to prepare the wood block on
which angle- plate is attached by using the slide
rest as a hand planer.
Mr. A. W. Purchas .
Although it did not fulfil the terms of the pro
' blem , the following solution is interesting, the
competitor suggesting the use of a hollow box
section casting. After this has been faced squarely
on two adjacent sides it presents no difficulty to
face the other two sides exactly parallel, thus pro
viding a pair of angle-plates when the casting is
sawn in twain to the dotted lines shown in the
sketch herewith .

remedy for, the difficulty propounded in the pro
blem will count for more than mere neatness in
the preparation of the reply, or ingenuity of sug
gestion. A record will be kept of the marks gained
by each competitor, and a special prize, of lathe
accessories or tools, value £ 5, offered by Messrs.
Drummond Bros. , Ltd. , will be awarded to the
competitor who scores most marks in connection
with the first six problems. The following are the
general conditions applying to the competition :
( 1 ) All descriptions to be written in ink on one
side of the paper only .
( 2 ) All drawings to be in black ink only , and to
be on good white paper or cardboard of about fools
cap size. They should be clear and distinct, and
well-proportioned, but need not necessarily be made
to scale .
(3 ) All descriptions and drawings should have the
full name and address of the sender, and the num
ber of the problem they refer to clearly written
upon them.
(4 ) We reserve the right to publish the whole or
any portion of any solution we may think of
sufficient interest to insert .
(5) The competition will be judged by the Editor
of THE MODEL ENGINEER, whose decision shall be
accepted as final.
Workshop
(6) All replies to be addressed
Problem Competition ," THE MODEL ENGINEER,
26-29, Poppin's Court , Fleet Street, London , E.C.
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The following is the fourth problem for solu
tion :
Workshop Problem No. 4 .
Having a small plain lathe ( without a slide -rest)
and a metal barrel 2 ins. long, as shown, with
t -in . bore, it is desired to cut a screw on the latter
at the part marked A, which is i in . diameter by
* in. long, eleven threads to the inch to fit a i - in .

3.19

more constant pitch for different diameters is given,
as from 7-32nds in . to 9-16ths in. is 26 per inch :
TABLES FOR C. AND M.E.I.
Threads
Diameters in in.
per in .
62
*050 to
.084 to be
56
099
.085
• 100
• 124
44
40
• 154
• 125
32
• 199
• 155
I.000
26
• 200
1.000
Above
24

A
Diameter
of Screw.

gas socket . The required thread must be cut by
a single point tool, and no chaser may be used .
The last date for sending in replies to this problem
is April 19th .

5-32 "
3-16 "
7-32 "
"
9-32 "
5-16 "

The Construction and Repairing

7-16 "

of Motor Bicycles .
By " SREGOR."
( Continued from page 272. )
T is advisable, where bolts and screws are sub
jected to much vibration , as in motor con
struction , to use a finer pitch of thread than
would be suitable on general class of engineering
work ; for the fact thata nut with the finer thread
will retain its grip on the bolt much better than the
coarser pitch, owing to the less angle of advance.
The Whitworth standard of screws has met the
approval of engineers for a long time, but, for the
'smaller sizes — say, from zero to į in . diam.—a finer
pitch is desired , which ensures a better lock , and also
ensures a greater sectional strength to the bolt .
For these reasons the members of the Cycle and
Motor Engineers' Institute decided to adopt a
new and more suitable standard pitch of thread for
bolt diameter . The form of thread which the In
stitute recommends is one having a contained angle
of 60 degs . , with one-sixth of the pitch taken off

Left hand the

Right hand the

FIG . 8.- AN ADJUSTING NUT FOR TIGHTENING
FRAMES .

the top, and left in at the bottom , the resulting top
and bottom being rounded to a radius of one -sixth
of the pitch . The angle 60 degs. is generally recog
nised as the most mechanical,and the one in which
tools and gauges can be most readily produced
within commercial limit of accuracy . The Whit
worth angle, as all students are aware, is 55 degs.,
the American standard being also 60 degs. The
accompanying table gives the C.E.I. particulars
from 1 in . to 9-16ths in . As will be observed , a

9-16"

Number of
Threads.
40
32
32
26
26
26
26
26
26
26
26

Diam. Bottom
of Threads.
·0984
• 1229
• 1542
• 1778
• 2091
.2403
• 2715
3341
• 3966
4591
: 5216

The screw thread is, undoubtedly, one of the most
useful devices ever invented for the engineer. In
the accompanying sketches are shown some special
features of the use of the screw that can be applied
in the construction of the motor bicycle.
Fig. 8 shows an adjusting nut whereby two parts
of the frame, etc., can be tightened ; this is

20 threads per inch

10 threads per in .

Fig . 9. -A DIFFERENTIAL ADJUSTING NUT.

accomplished by the right - and left-hand thread in the
one nut, so that by screwing the nut up it draws
the two rods or bars together ; and assuming the
right- and left-hand threads are the same pitch,
both rods will be moved the same amount of travel.
Any variation of travel between the two rods can be
arranged by constructing the two screws of different
pitch to one another. Assuming the pitch of both
bars are equal—say, sixteen threads per inch
then one turn of the adjusting nut will draw the
bars f in. closer together.
A rather novel form of adjusting-nut is shown
in Fig . 9. As will be seen, both threads are right
hand , but of different pitch ; for this reason, this
type of nut is known as a differential nut . Assume
one end of the nut to be bored and tapped 10
threads per inch, the other end 20 per in. , and this
20-thread end to be screwed , say, on the rod i in.
up ; this will require twenty turns of the nut. Now
enter the 10 -thread rod by screwing back, and
five turns of the nut will enter this end } in. up, and
the screwing back of this 20 -thread end will have
reduced the inch to in . left inside this end of nut,
Now, every turn the nut is screwed up the 10
thread rod will draw the two rods 1-2oth in. closer
together. As will readily be seen, the nut has
gained along the one i - roth in ., and lost 1-2oth in .
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on the other . The great difference between this
adjusting nut and the right- and left-hand arrange
ment is that so much greater tension can be put on
the two rods with the same amount of leverage and
pressure applied in both cases to obtain a very
slow adjustment with the right- and left -hand
thread nut ; a fine pitch of thread must be used ,
which would mean the section of thread being too
weak ; but with the differential nut a course thread
can be used on both rods, and the tension and
travel of the rods is governed by the difference of
the pitch of threads, so that a wide range of ten
sion can be applied to the rods without sacrificing
the strength of the thread . Also , when the nut is
tightened on the rods there is no tendency to move ,
as this method of compounding the threads is a
most effective lock .
In Fig. 10 is shown another form of differential
nut the principle of which is similar to Fig. 9 ,
but different inapplication. Fig. 10 shows amethod
of applying this arrangement for securing the
driving pulley or flywheel to the end of the crank
shaft of a motor bicycle. It forms a very neat

Coned
face
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(that is, the actual screwed part) contains 10
threads on the diameter, then the distance between
faces should be about 9-20ths in . : this will allow
the nut to screw right into the pulley, or within
one thread , before it tightens the cone faces to
gether, leaving one thread projecting to allow for
final tightening up, the idea being that when the
nut is close enough to face of pulley ( as in Fig. 10) ,
the pulley is finally secured to the shaft.
The most suitable pitch of threads to use is about
two threads per inch - more in the pulley than on
the shaft : the less the difference between the two
pitches, the less the amount the pulley will require
to be pulled back against the nut before entering
the screw ; and also the lock will be tighter than in
the case of a greater difference between the pitch
of the threads. This arrangement can , of course,
be applied to other details in the general design
of a motor bicycle, etc.
Another important feature of the differential nut
just described is the fact ( that when the nut
is being unscrewed it, at the same time, draws
the cone faces in the pulley and on crankshaft

Pulley

20 threads
per in

Nut

Crankshaft

10 threads
per in

FIG. 10.

Nut about
to enter
pulley

Position of
cone faces
before
serewing up

FIG. Il .

A METHOD OF SECURING DRIVING PULLEY TO END OF CRANKSHAFT.

design, and the width of the pulley can be kept
down to a minimum, which is a consideration
where space is limited . Again , the pressure that
can be applied to hold the male and female cone
together is so great, which makes the arrange
ment second to none from a security standpoint.
Care must be taken to assemble the pulley, shaft
and adjusting nut the correct way , which is as
follows. Commence by pushing the pulley on to
the shaft until the cone faces meet, then screw the
nut along the shaft to within about 1-16th in .
of commencing to screw the nut in the threads
formed in the pulley (as shown in Fig. 11 ); then pull
the pulley back against the face of nut (as shown ) ,
and commence to screw the nut into the pulley ;
then , assuming the pitch of the crankshaft screw
is i - roth, and the screw-in pulley is 1-20th ; then as
the nut is screwed up it will draw the cone faces
closer together 1-2oth in. every turn of the nut.
The space left between the pulley and face of nut
before pulling the pulley back prior to entering
the screw is governed by the difference between
the two screw pitches ; thus, if the width of the nut

apart ; this is accomplished by the difference
in the pitch of threads — the same as when
screwing the faces together .
This is an im
portant point, as it saves knocking the end of shaft
about to remove the pulley, which is generally
awkward to remove for want of space between
pulley and crank case . In this, as with other
screws, it is advisable to supply a liberal amount of
thick oil or grease over the threads to prevent the
wet rusting the thread up. In the case of diffi
culty to remove a nut off screw when rusted , or
the threads being burnt by the heat of engine - as
the nuts on the combustion head, etc. —a good
supply of paraffin oil soaked into the threadswill
generally loosen them , especially if left to soak
for a few hours. In the case of threads being ex
posed to heat, a good maxim is to cover themwith
blacklead and oil : the blacklead will resist the
heat. Blacklead, or graphite, also makes an ex
cellent lubrication mixed with ordinary lubricating
oil suitable for combustion engines, for a bearing
with a tendency to heat up.
( To be continued .)
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An Alternating Current Transformer.
By A. W. M.
( Continued from page 299.)
' HUS far we have only dealt with flow of
THE
current in the primary and secondary coils
of a transformer . But an electric current
will not flow unless there also exists electric pressure
--that is , voltage— to send the current through the
circuit . The flow of current in the primary coil
is maintained by the voltage of the alternator
to which it is connected . The voltage which sends
the current through the secondary coil and circuit
to which it is connected is produced by the action
of the magnetism which is thrust into the secondary
coil. In Fig . 3 the magnet produces an electric
pressure- that is, voltage -- in the coil when it is
thrust into or withdrawn from the coil. The flow
of current which exists in the coil is due to the
voltage which is set up by the inductive action
of the magnetism upon the coil . This voltage ,
like the current, would be zero at A ( Fig . 3 ) , rise
to a maximum when the magnet was thrust into the
coil at B , and then fall to zero again when the
magnet ceased to move. It would rise to a maxi
mum again , and then fall to zero when the magnet
was withdrawn at C. The direction of the voltage
These effects
is reversed at each rise and fall .
would occur as explained with regard to the current
in Figs . 5 and 6 , the voltage rising and falling as the
magnetism was flowing to -and- fro along the bar .
If the primary winding be connected to the
alternator, but the secondary winding is disconnected
from any circuit , no current can flow through it ,
because the ends of the coil are not attached to any
path through which an electric current can flow .
The primary coil, however, is continuing to mag :
netise the core , and the magnetism continues to
flow to -and - fro through the secondary coil in like
manner to the action of the magnet in Fig . 3 .
An electric pressure -- that is , voltage — therefore
exists at the ends of the secondary coil. Though
no current exists in the coil, the voltage exists
and is ready to produce a flow of current as soon as
the ends of the coil are connected to a suitable
circuit. If the ends of the secondary coil were
brought together and separated, a spark would
pass between them.
According to our previous reasoning, as there is
no current flowing in the secondary coil there should
be no current flowing in the primary coil. There
will , however, be a small flow of current in the
primary coil, the amount being that which is
required to magnetise the core ; this current is
called the
magnetising current of the trans
former ."
In the previous article we had neglected ,
for simplicity of explanation, to consider this
necessary flow of current ; but as the magnetic
flow in the core cannot be obtained for nothing,
this magnetising current is necessary , and will
exist as long as the transformer is connected to
the alternator, no matter whether it is doing useful
work or with its secondary idle , as in Fig . 9. It
is equivalent to the current in coil No. 1 (Figs. 5
and 6 ) required to magnetise the bar.
The current in the primary coil of a transformer
thus consists of two portions— the one part required
to magnetise the core , and the other part to pro
IV.
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duce any flow of current taking place in the secondary
coil. The magnetising current is always flowing
in the primary coil whilst connection is made to
the alternator ; the current in the primary coil
which produces the secondary current only flows
if current is being taken from the secondary coil,
and its strength will depend upon the strength of
the current taken from the secondary coil. This
regulation of primary current is caused by a de
magnetising action of the secondary winding,
which commences as soon as any current is taken
from it , and which varies according to the strength
of such current .
The primary winding is affected as follows :
The primary coil, being of comparatively low
resistance in ohms, would take a very large flow
of current if its ohmic resistance alone opposed the
voltage of the alternator. But in addition to
resistance the primary coil has a voltage of its own ;
this voltage rises and falls like the alternator
voltage, but opposes it -it is, in fact , a back elec
tromotive force .
This back electromotive force is produced by the
action of the primary coil itself upon the iron
core . As soon as current flows in the primary coil
it acts inductively upon the iron core and
magnetises it . The magnetism produced flows,
as we have assumed , along the core. As it flows
along the core it reacts upon the coil which is
producing it — that is , the primary coil - just as
the magnet in B ( Fig . 3 ) acts upon the coil of wire
when it is thrust into it . Its effect is to produce
an electromotive force in the coil, this being the
back voltage referred to . When the current re.
verses the effect is repeated , and we obtain a
second effect, as explained when the magnet is
withdrawn from the coil in C ( Fig . 3 ). For every
flow of current sent into the primary coil there is
set up a back voltage which opposes the alternator
voltage. This back voltage must be less than the
alternator voltage or no current could flow through
the primary winding at all . The alternator voltage
will be just so much greater than the back voltage
of the primary winding as to enable it to send
Core

Zu

Fig . 9.
the magnetising current into the coils if no current
is being taken from the secondary coil. When the
secondary coil is put to do work , and current is
taken from it , the action of the primary coil is
immediately affected . The current which is
flowing in the secondary coil also produces mag
netism in the core, but the secondary cuirent
flows through the coils in the opposite direction
to that in which the current flows in the primary
coil. Any magnetism produced in the core by the
secondary will therefore be of opposite polarity
to the magnetism produced by the primary coil .
These two flows of magnetism thus oppose each
other, the effect being that the secondary coil
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demagnetises the core and destroys the magnetising
effect of the primary to an extent depending upon
the strength of flow of secondary current. In
Fig . 10 this opposition of magnetism is indicated
by the horizontal arrows in the core ; at A the
flow of current is in one direction , at B it is reversed ,
this flow and reversal representing one complete
alternation of current. The direction of current
in the coils is indicated by the small arrow heads.
If no current is being taken from the secondary
coil there is no de-magnetising action ; if the
secondary coil is supplying full load current the
ile-magnetising effect is at its maximum. The
back voltage of the primary coil varies with the
magnetising power of the primary winding ; the
greater the de -magnetising effect of the secondary
winding the less will be the back voltage of the
primary coil . If the back voltage of the primary
coils becomes less, a larger flow of primarycurrent
will take place, because the alternator voltage
remains the same, and the primary voltage is offering
less opposition to it . It follows, therefore , that
the flow of current in the primary coil will depend
upon the flow of current in the secondary coil .
This self-regulating property of a transformer is
very valuable, and largely made use of in practice.
The choking effect or opposing effect of the
primary coil is called the “ self- induction of the
transformer " ; the de- magnetising effect of the
secondary coil is called the . mutual induction .”
The self-induction is destroyed by the mutual
induction according to the flow of current in the
secondary winding. It is this mutual inductive
effect which causes the transformer to take current
from the source of supply in proportion to the
load put upon the secondary.
The action of the transformer may be thus
considered to be as follows : -- The primary coil
maintains a back voltage nearly, but not quite,
equal to the supply voltage, the difference being
sufficient to send the magnetising current through
the primary. As soon as the secondary coil is
connected to a circuit , current will flow through
its widening , and produce a de-magnetising effect
upon the core. This de -magnetising action will be
balanced by a flow of current from the supply
mains into the primary coil, such flow of current
bemg able to take place because the self-induction ,
or back voltage, which would otherwise be produced
and prevent the flow , is neutralised by the de
magnetising effect of the secondary cuil. It is
thus possible to continue to increase the amount
of current given by the secondary to an indefinite
quantity , until finally the insulation of both primary
and secondary coils would be burnt off if the
heating limit of the wire was exceeded .
The reader should here notice the consequence of
this action , which is that you cannot get electrical
energy out of the secondary coil without supplying
at least an equal quantity of electrical energy
to the primary coil ; in fact , you must put in rather
more, because it is necessary to make up for the
magnetic losses which take place in passing the mag
netism through the iron , and also for the electrical
losses which take place in passing both primary
and secondary currents through their respective
windings. These losses may be called “ electrical ”
and “ magnetic friction ," as compared with the
friction of, say, the moving parts of a steam engine ,
which requires you to put more horse -power in
steam into the cylinder than you can get as useful
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work at the crankshaft. In the transformer the
wasted energy appears as heat in both coils, and in
the iron core — so many watts being expended
in each coil in overcoming the resistance of the wire,
and so many watts being expended in the iron of
the core. The wasted energy in the core is called
the " iron loss " ; it is composed of two parts
called “ eddy current loss ” and “ hysteresis loss ."
The eddy currents are set up by the flow of mag
netism ; they are waste currents of electricity,
which Aow in closed circular paths at right angles
to the flow of magnetism . To reduce them to the
smallest practicable amount the core is laminated
that is made of thin strip or sheet iron , or a bundle
of wires. By this means the eddy currents cannot
attain a large value , as they are cut through by
the layer of air or insulation which exists between
the sheets of iron or wires. These eddy currents
a very small voltage ; a thin sheet of paper
ha
or layer of varnish is ample to prevent them from
passing from one iron sheet to the other . Even
the coating of blue oxide which usually exists
upon the surface of the iron may have sufficient
Secondorycoil

Primory coil

A

Lamps
Alternator

B

گے
Fig . 10 .
resistance to stop the flow ; but it is usual to take
the precaution of varnishing the iron or interposing
very thin paper.
Hysteresis loss is due to a kind of magnetic
friction set up in the iron by the reversal of the
Aow of magnetism . Imagine the iron to be composed
of filings compressed together with some adhesive
substance. Each time the iron was magnetised
the filings would be all turned so that they pointed
in the direction of magnetic flow ; but when
the magnetism was reversed they would be all
rotated to point in the reversed direction of mag
netic flow ; and so on during the whole time that
the transformer is connected to the alternator .
The continual movement would cause the filings
to rub against one another, causing friction and
heat ; and this may be regarded as the hysteresis
effect . Some energy must, therefore, be expended
in the magnetising coil to force the filings into their
places at each reversal. If the filings had been
compressed together very tightly it would require
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more magnetising power to be expended than if
they were comparatively free to move - that is ,
had not been so tightly compressed. The first
case may be considered to apply to hard iron,
the second to soft iron . Hence, if very soft iron is
used there is less hysteresis, and consequently less
wasted energy in the transformer.
Very great care is taken to select suitable iron
for transformer cores. The primary coil must be
supplied with current to make up for these various
losses, over and above the current which it must
receive to balance the current taken from the
secondary . Electrical energy being measured in
watts, this means that you must put more watts
into the transformer than you can get out of it
as useful work . The sizes of transformers are
reckoned by the number of watts which can be
obtained from the secondary coil without undue
heating. A transformer from which 1,000 watts
could be taken in continued working would be called
a “ 1,000 watt ” or “ i kilowatt " size. To obtain
this output it would be necessary to put , say ,
1,050 watts into the primary coil, the 50 watts
representing the energy required to supply the
losses in the transformer ; about one -half of these
50 watts would be required to supply the losses
in the core, and the remainder to supply the loss
in the coils at full load . The ratio between the
watts supplied to the primary coil and the watts
given out by the secondary coil shows the maximum
efficiency of the transformer.
The losses in the core remain practically the same
whether the secondary coil is giving full output
or is on open circuit ; the coil loss will vary with
the output. It follows from this that the efficiency
is lowered at no load or light load . Good trans
formers of all sizes have a high maximum efficiency,
averaging about 95 per cent . It is important to
recognise the fact that you must put a greater
number of watts into the primary coil than you can
get out of the secondary coil, because it may appear
to the beginner that with step - up or step -down
transformers ( to be explained later) it is possible
to get more electrical energy out of the secondary
coil than is put into the primary coil.
We have so far considered both primary and
secondary coils to be each wound with an equal
number of turns of wire of similar gauge, but if
transformers would only work under these conditions
their use would be very limited . It is , however ,
permissible to vary the relative number of turns
and gauges of wire of which the primary and
secondary are composed , and thereby to produce
a change of voltage and current between the
alternator and the apparatus connected to the
secondary coil . This property very much enlarges
the sphere of usefulness of transformers — in fact,
may be regarded as the reason for their existence .
By suitable proportion between the respective
number of turns of the primary and secondary
coils it is possible to have the voltage produced in
the secondary coil higher or lower than the voltage
which is applied to the primary coil.
The reader will remember that a voltage is
produced in both primary and secondary coils
that in the primary coil being a back voltage
opposing the voltage of the alternator , and that
in the secondary coil being the voltage necessary
to send current through the secondary circuit .
The voltage produced in the primary coil must
be nearly equal to the voltage of the alternator
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or supply mains to which it is to be connected ,
or too much current will flow into the primary
winding. The voltage in the secondary coil may
be as high or low as desirable ; it would be made to
suit the lamps, motors, or other apparatus to which
the current is to be supplied .
Referring to Fig. 3 , the voltage produced in the
coil of wire will depend upon the number of turns
of wire in the coil, the strength of the magnet , and
the rapidity with which the magnet is thrust into
or withdrawn from the coil . Therefore, in a trans
former the voltage produced respectively in the
primary and secondary coils will depend upon
the number of turns in the respective coils, the
strength of the magnetism flowing in the core , and
the rapidity with which that magnetism is made
to flow and reverse--that is, upon the rate of
alternation of the current .
( To be continued .)

A Design for a 10 - Rater Model
Yacht .
N the following pages ( 324 and 325 ) a design
ON for a 10-rater model yacht is given , for which
Mr. R. P. Kitchingman is responsible. The
designer has also just completed a model from
this design, of which we give the principal dimen
sions, the hull being built of pine :
Ins.
Length over-all .
54'5
L.W.L.
3702
Beam extreme
11'9
1195
L.W.L.
2'5
Draught of hull .
80
Overhang ( fore )
983
(aft )
372 X 1612
: 9.99
Rating
6000
Sail area, Y.R.A. 1612 .

For the Bookshelf .
(Any book roulewed under this heading may be obtained from The
MODEL ENGINEER Book Department, 26–29, Poppin's Court,
Fleet Shed , London, E.C., by remlating the published price and
the cost of postage.)
THE LOCOMOTIVE HANDBOOK OF USEFUL MEMOR
ANDA AND DATA . London : Locomotive Pub
lishing Co. Price is. net, postage 2d.
The title of this excellent handbook does not
exactly convey to one the nature of its contents,
and, therefore , some explanation would appear
necessary . The book is a reprint of a series of
practical articles on “ Locomotive Running
which appeared some time ago in our contemporary
the Locomotive Magazine ; and in addition to the
notes on the driving, firing, and management of
locomotives and locomotive boilers, engine failures
and remedies, the work of the steam in the cylin
der, link motions, and lubrication, the volume also
contains useful tables for calculating speeds of
trains, temperature and fuel notes, diagrams for
finding tractive power of locomotives, and a chapter
on the national code of headlights. We can heartily
recommend this book to all who have anything to
do with railway locomotives, as well as to those
interested in the very fascinating subject.
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Marine Notes .
By Chas. S. LAKE .
FOREIGN CREWS FOR BRITISH VESSELS .
One of the most damning indictments of the prac
tice of carrying foreigners on British ships ( says the
Nautical Magazine ) was the finding of the Court
in the case of the Ordovician. The judgment in
this case expressed the opinion of the Court that
the loss of the vessel was due to the bad steering
of the Greek A.- B.'s., " and the negligent super
vision of the chief officer , who was found in default,
and whose certificate was suspended for three
months. The stipendiary added : “ It is not
within the province of this Court to express an
opinion as to the policy, expedience, or necessity
of employing foreign seamen on British vessels, nor
to institute any comparison between British and
foreign seamen . But the Court deems it its duty
to direct attention to the fact that this is the third
wreck inquiry held here within a month , in which
the deck hands have been chiefly foreign seamen
with no knowledge of the English language. In the
recent Rowtor inquiry it was proved that a Spaniard
who could neither speak nor understand English
was at the wheel when the vessel stranded , and the
Court found that either bad steering or a certain
other cause mentioned was contributory to the
stranding .
In the inquiry into the loss of the
Bavaria , which involved the loss of many lives, the
only deck hands who gave evidence were Russians,
who were ignorant of the English language , and
this Court was satisfied that they made a false
imputation on the reputation of the master, who
had lost his life in trying to save the vessel.
“ In the present inquiry a Greek, who could speak
no English, was at the wheel, and another Greek,
also without knowledge of the language , was on
the look -out.
One shipmaster has just lately
gained an enviable notoriety by discharging a
crew of Dagoes, and shipping one which was all
British . Would that all shipmasters were of the
same mind .”
A circular was recently issued by the London
pilots, drawing attention to the number of aliens
holding certificates enabling them to pilot vessels
within the London pilotage district , and the fact
that in foreign ports knowledge of the port is kept
to natives, and the opinion was expressed that ,
should war with this country break out , these aliens
would be of great service to our enemies. Par
ticulars of fifty -nine Germans, Swedes, Russians,
Danes, Dutchmen , and Belgians holding London
pilotage certificates were given ; and it was pointed
out that, in addition , a large number of aliens who
have given up their certificates retain their pilotage
knowledge.
A MOTOR TORPEDO Boat .
A torpedo boat driven by petrol motors has
recently been completed by Messrs. Yarrow and
Co. , Poplar. She is 60 ft . in length , and has a 9-ft .
beam - measurements which suit her for what is
known as the second -class torpedo division . The
machinery consists of three sets of Yarrow -Napier
internal combustion engines driving three screws .
The two outer propellers are driven by engines of
120 h.-p. , whilst the centre propeller is driven by
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a 60 h.-p. engine. The outer propellers are only
for use when the vessel is going ahead, but the
central engine can be reversed , it being considered
that this arrangement fully meets the needs of the
case.
The engines were constructed under licence
from Messrs . Napier & Edge . A series of rials
have been carried out with the craft , and it has
been found that she can attain a speed , when light ,
of 254 knots, which , under the circumstances, must
be regarded as remarkable . It is estimated that ,
under the same conditions, with steam the speed
would not exceed 20 knots ; so that an advance of
54 knots per hour has been secured by employing
the internal combustion style of engine.

“ THE LARGEST VESSELS EVER Built."
With almost painful reiteration , we read from
time to time of the largest vessels every con
structed being put in hand for one or another of
the great shipping companies. Two vessels to
which the above pseudonym apply are now being
built . They are for the Cunard Company, and
each will be 800 ft . in length over -all by 82 ft .
beam , the depth to boat deck being 92 ft . One
of the ships is being built at Clydebank, and the
other at Wallsend . Both will be turbine-driven .
THE DIMENSIONS OF STEAM TURBINES FOR MARINE
Work .
Mr. E. M. Speakman , in lecturing before the
Institution of Engineers and Shipbuilders of Scot
land, in Glasgow , recently stated that the Admir
alty had tested both cruisers and torpedo -boat
destroyers exactly similar but for their engines
and propellers, and trials of the Midland Railway
Company's steamers and other cross-Channel boats
have corroborated the results regarding the
economy obtained from the naval vessels.
In view of the results obtained from the various
vessels, says the author, the wholesale adoption of
turbine machinery in the Royal Navy is not sur
prising . It is probable that the adoption of
cruising turbines will be discontinued before long ,
and this view seems to be borne out by the con
sumption trials of the Midland Railway steamers .
Down to 60 per cent . of her full speed , the Manxman
required less water than the highly efficient
Antrim , and with a different blading arrangement
in the main turbines such a result could be equalled ,
if not improved upon, in war vessels.
A SLIDING MOTOR Boar.
The ingenuity of French engineers generally ,
and more especially where high -speed motor
engines, submarine boats, etc. , are in qustion , is of
a very high standard . One of the latest innovations
produced in France is a peculiar model of motor
boat designed to slide over the water, having good
stability and a moderate speed, and with an appear
ance much like a submarine boat. The strange little
vessel is 39 ft . 4 ins . in length, with a beam of
9 ft . 10 ins . , and a draught of 5 ft . 4 ins . , the dis
placement being about 6 tons. The engines run
at 400 revolutions , and with four cylinders develop
66 h.-p., giving a speed of about 13 knots with one
form of screw , and 94 knots with another. On trial
the boat exhibited excellent qualities, the pitching
and rolling under swells and heavy seas being much
less than might be expected.
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tory. The magnets and their coiled bobbins may
be from an old electric bell , but as these do not
give sufficient resistance , it is necessary to have an
By CYRIL N. TURNER.
auxiliary bobbin wound with many turns of silk
covered fine ( No. 36 ) copper wire in series with it ,
until a sufficient resistance is obtained ; or instead
SWITCHBOARD ACCESSORIES .
of copper, fine silk -covered German silver wire may
( Continued from page 275. )
be used, in which case fewer turns will suffice, as its
Switches. -Main switches can be very easily
resistance is greater. Whichever is used to make
constructed when a “ quick " break is not required
this auxiliary resistance coil , enough must be
wound on until it takes as much voltage to mag
-i.e. , up to about 30 volts . Fig . 40 shows parts of
same. In multiple contact switches, such as the
netise the magnets sufficiently to pull down the soft
regulating switches in Fig . 39 , care must be taken
iron armature attached to the pivoted lever , as the
accumulators require
for
PLA or Suricu TO AS CUT Foon Ys2 Swist An985
charging.
The pivoted lever is a
piece of brass worked to
shape, and having a soft
iron plate fixed to it directly
over the magnets ; this iron
plate is the armature. One
end of the pivoted lever
3
is a threaded rod , with a
suitable
counterbalance
DAND AT DOTTED LIVES
weight tapped and run on it
for adjustment of balance.
The other end of this lever
carries two brass or copper
studs, as shown, and when
this lever is pivoted and
Sletler
balanced into position , the
studs puise directly over two
little brass cups ( tiny thim
bles , will do very well in
Fig . 40.- DETAILS OF MAIN Switch .
default of anything better )
to prevent the contacts from being too close together,
containing mercury.
so that when the switch arm is brought over them
The circuit connections are shown on the dia
it cannot by any chance be in contact with two at
gram . The action is as follows : The dynamo may
the same time, as this would short the accumu
be started with the brushes set on the commuta
lators . When these multiple contacts are used in
tor , and as soon as the proper charging pressure
connection with a resistance it is quite correct to
( voltage) is reached , the magnets acquire sufficient
have them close enough together to avoid a break
strength to pull down the iron armature attached
in the circuit . The pivots of radial switches should
to the balanced lever , and the two studs are at the
either have a pin fastening through
BUYTORJALANCE NIKON
the back nut, or a good lock -nut can
be used over it , otherwise unsecured
Bress
Sra
nuts very soon slacken and spɔil the
set of the switch arm . In the absence
of proper binding screws or terminals
these can be very simply extemporised
CURS Mincur
by using brass wood -screws, and two
or three (as the case may require )
brass or copper washers. Where heat
is likely to occur -- for instance , at the
fuses - these should be backed with
SHELF
either a piece of thin slate, vulcanised
fibre , or mica, if wood is used for the
MRWT
switchboard .
ASSISTANCE
Automatic Cut-in and Cut-out . -No
switchboard is really complete with
Fig. 41. -AUTOMATIC CUT- IN AND Cut - out.
out an apparatus to automatically
close the circuit when the proper charging volt
same moment dipped into the mercury in the
age is reached , and to break it as soon as it
cups , and the circuit with the accumulators is com
pleted . As long as the dynamo maintains this
falls short of this . It is worth while taking especial
pressure , the magnets continue to hold the arma
pains to make a good and reliable instrument , as it
ture down, and the charging goes on merrily, but
acts as an ever -watchful sentinel, careful alike of the
should the voltage fall, from some cause or other,
well- being of the accumulators and the comfort
such as the engine slowing up, or the dynamo
and ease of mind of the operator. Fortunately, this
brushes shifting or slackening in tension, as soon
valuable piece of apparatus is tolerably easy of con
as it sinks below charging strength, the magnets
struction , besides being a very interesting piece to
lose their suction power and release the armature
make. The illustration Fig .41 is almost self-explana
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of the lever, which springs back through the action
of the counterbalance weight , and the studs are
thereby drawn out of the mercury , and the circuit
is cut out , so that the accumulators can lose none of
their charge by back - flow into the dynamo. As
soon as the engine recovers speed, or the defects
are remedied , and the voltage regained , the little
apparatus comes into action again and cuts in ,
and remains strictly at duty so long as conditions
are correct , and cuts out again as soon as any fall
occurs. The advantages afforded by this nice little
contrivance will be manifest . It is the dynamo
attendant's “ sweet little cherub," and when once
nicely adjusted, the operator puts absolute faith
in it ; and if he has sufficient confidence in his
engine and dynamo to leave them running un
attended for an hour or two , he does so with the
assurance that should they take advantage of his
absence to slacken work , the other will be wide
awake , and cut -out before any harm is done to the
cells . It may be useful here to mention that in place
of the auxiliary resistance coil , a small lamp of suit .
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The adoption of this is , however, entirely optional,
and it is given here in case the reader might desire
something of the sort to give warning while he
might be busily occupied at some other job during
charging operations.
( To be continued .)

A Novel Design for Small High .
Speed Steam
Engine .

By HENRY F. JAY .
ERHAPS after so long spending their spare
time at constructing the ordinary type
PERH
models , some readers of ours would like
to enter on to something new , or rather different
than the rest , which would cause increased interest
and excitement while constructing , and anticipa
tions which - judging from my own standpoint
are certainly pleasant , as to whether your intrusion
I
go. ”
into the mysterious is going to
success . " as this
do not use the word
covers such a wide range of particulars that
it can hardly be used in the model world ,
in any case in connection with a model which
has previously only been on paper .
Herewith is given a photograph of a high
novel design ;
speed two-cylinder engine of
also two sketches. Fig . 2 helps to explain
the working of the particular gear differing
from other engines ; whilst Fig . 3 is a device
which , although not yet fitted up, is in course
of construction , and will shortly come into
use.
Referring to the photograph of engine , it
looks much the same as a model of any
ordinary high -speed engine , only the cylinders
appear to be lower down . The usual drain
cocks are on cylinders ; also two drain cocks
on crank chamber , as well as an overflow
pipe. The steam and exhaust pipes are also
shown, the exhaust being about two and a
half times the internal diameter of the
steam . One flywheel is used at present , the
shaft being left as long at the other end
for pulley wheel, coupling, or even another
flywheel if required .
The cylinders are
31 - in . bore, it -in.stroke, lagged with asbestos
Fig . 1.-MR. HENRY F. JAY'S SMALL HIGH -SPEED
and wood , the steam chest being lagged
STEAM ENGINE ,
with asbestos covered with blue steel.
The
crankshaft is { .in . diameter, and in two pieces ,
able voltage may be used in series with the
with coupling in centre .
The flywheel is about
magnets. The writer is using one, and finds
8 ins . diameter, and the weight is about 20 lbs.
it very handy, as it enables the action to be
The engine is totally enclosed, having specially
constructed glands for the shaft to pass through
clearly seen , and also serves as a useful pilot light.
the crank chamber, in order to guide back any
The same arrangement of balanced arm and mag
nets , but with two simple contacts — one nicely
liquid having a tendency to come through. As
adjusted above and the other below the end of the
will be noted the engine is splash lubrication, the
surplus oil and water passing out through the
arm , and both connected to one wire leading from
an electric bell and a similar wire connected to the
overflow pipe seen on the photograph. The crank
bracket carrying the arm , and run in series with
chamber may be partially or entirely drained
by means of the other two lower cocks. It will
a Leclanché cell and a switch to the other terminal
of the bell , will constitute a serviceable accessory ,
be seen that all cylinder drains are brought to one
common ' outlet near by other outlets , for con
as should the current either drop or become too
venience
of disposing of the waste . The two
strong for the cells , the arm will come into touch
cylinder lubricators can be seen over the exhaust
with either one or the other of the two contacts ,
pipe, which are the only lubricators on the engine ,
and , if the switch is on , will complete the circuit ,
these not really being required, as the splashed
with the result that the bell will ring and call
lubrication has access to every working part, except
attention to the fact of something being amiss .
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The cylinders appear perhaps
perhaps the trunks.
a little far apart, but this is due to my wishing to
have a coupling in the centre of shaft line between
cranks.
I now propose to leave the photograph and get
along with the real point in these notes, viz., the
arrangement of trunks and valves controlling the
steam distribution . For that we will refer to
Fig. 2 . These sketches are not in any way in pro
portion ; also several details, such as bolts, etc. ,
have been left out , as they are only to assist my
explaining the actual working. In Fig. 2 a portion
of one cylinder with steam and exhaust chests
are shown, together with piston trunks, valves,
etc. The ports in the trunks are shown by the
squares Si and Sa in the case of the steam, and E1
in the case of the exhaust side. The valves are
shown in position inside the trunks. Split rings
are used in gland on steam side , and ordinary
packing on the exhaust side . This engine was
originally intended for reversing and both trunks
were left open at the top, and a simple reversing
hand-valve placed between the cylinders changed
the steam and exhaust sides, but this was not
at all satisfactory, having so much back pressure ;
so I resolved to change it into an unidirectional
high -speed engine. Now not having the reversing
problem to deal with, I was able to work my steam
and exhaust trunks to the best advantage , so plugged
up the top of the steam trunk, and cut ports'S
(four in number ) in such a position so as to cut
off the steam at about 4-stroke, as will be shown .
The sketch shows piston at the top of its stroke
ready for downward movement . The cylinder
is thrown out of centre with the crankshaft, so ,
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is cut off by port S2, passing into gland. Steam
expands for the rest of stroke. At bottom of stroke
connecting-rod is thrown over, V2 being drawn
down and v ' pushed up by their links LL . This
allows exhaust steam to flow through El up trunk
T ?, and out of ports P3 or P2 as desired in the
actual case P3 is used ) . This goes on for the whole
of the up stroke , El being closed again before
S ’ is opened, and the cycle is repeated, the engine
being single acting, with a trunk piston forming
W

T1

P3

T1

T2

S2

Fig. 3. -ARRANGEMENT FOR VARYING CUT- OFF.

P2

Fig . 2.
SECTON THROUGH
#PR
G
V2 '

CYLINDER AND
V1
STEAM CHEST.

L

although the connecting -rod appears at dead centre,
the crank is in reality slightly over in the direction
of arrow which way the engine revolves. This
is to give the valve the necessary lead, and gives
the steam a better effect ; as when the valve ( V1)
has allowed of a full port ( S ) opening the crank
is ready for its downward movement. As will
readily be seen , the majority of the valve travel
occurs at top and bottom of stroke .
Now as to the action whilst running . Live
steam enters at Pl , passes through port s? (of
trunk), and again through port si to top side of
piston ; port E1 is closed byexhaust valve. Piston
moves downward and at third of stroke the steam

its own guide. PR are the spring piston-rings,
and G a small grub screw to fix the trunks, not
much hold being necessary .
Fig . 3 is a sketch of a gear I have under construc
tion for varying the cut-off. It shows an enlarged
view of the steam chest with gear fitted. The
inner trunk T’ is capable of being moved up and
down by means of the wheel W acting on the top
screw . It will be easily seen that by drawing this
up earlier, and by pushing it down later , cut-offs
are obtained . The range of cut -off is limited by .
length of trunks , steam chest , and thickness of
gland , as if port sa were long enough it would
connect the steam chest with cylinder, but , within
reasonable limits , I think there is every reason
why this gear should work .
If I were again constructing this engine I should,
of course, only have one trunk, and make the one
valve serve for exhausting on inside of hollow piston ,
passing through a slotted port in a suitable position
through cylinder wall . It is very clear then
that this principle may be applied to simple , com
pound , triple, etc. , engines, placing one cylinder
above another, and having a trunk , and line of
valves passing through, having a series of hollow
pistons as receivers. A steel piston -rod would then
be required in the centre, connecting all pistons up.
In conclusion , I may point out that as a single
acting engine the bearings are always in constant

330

April 5 , 1906 .

The Model Engineer and Flectrician .

thrust, the area of trunk always being under
the influence of steam . The above engine works
remarkably well with 100 lbs . per sq. in . steam
pressure, making some 1,000 r.p.m. All the
castings were supplied to my own patterns by a
firm advertising in this Journal , as well as fittings,
bolts, etc.

An Amateur's Work .

By GEO. LEWIS.
*HE engine and boiler shown in the accompany ,
model making, which
about two years to build .
bore by 42 -in . stroke. All
from the pattern to the

took me in spare time
The cylinder is 23 -in.
parts I made myself
finished casting. The

have tested the boiler to 120 lbs. per sq . in.
of boiler, 12 ins. diameter by 24 ins. high.

Size

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. Laters
may be signed with a nom -de-plume, if desired, but the full
name andaddress of the sender must invariably be attached
though not necessarily intended for publication .)
Removing a Broken Drill.
TO THE EDITOR OF The Model Engineer.
Dear Sir, — While engaged in drilling the main
bearing stud holes in a small Stuart Turner vertical
engine bed , I had the misfortune to break a twist
drill off in the hole. Of course it broke off below
the top of the hole (they mostly do). Fig. I shows
a rough section of a portion of the bed showing
the broken drill and how it was removed. I tried
the usual dodges of jarring it out, etc., including

A

METHOD OF
REMOVING
BROKEN

DRILL.

softening the piece and drilling out. This latter is
useless as the softened drill is still harder than the
cast iron, and a drill slips off it and into the softer
metal at the side. A young friend of mine who
was looking on suddenly suggested drilling a hole
in the position shown at A , and starting the broken
piece with a punch. This was perfectly successful,
and the small hole can be filled up with a bit of
lead. Trusting this may be of use to other readers.
E. W. FRASER .
-Yours faithfully ,
Clapham, S.w.

MR . GEO . Lewis's MODEL ENGINE AND BOILER.
crankshaft bearings are all
in. diameter. The
cylinder is covered between flanges with wood
lagging , over which I have fixed a covering of
yellow metal (polished ). I cut the crankshaft
out of a piece of solid mild steel , and turned it up
in a 4 -in . Britannia lathe. The boiler I made out
of -in . mild steel plates, which I obtained from a
neighbouring tin works. Naturally, I had some
difficulty in turning the crowns for top of firebox
and boiler, as I had not the proper appliances. The
boiler is provided with water space all round the
firing -hole or stoke-hole. I have lagged the boiler
with wood strips with about #in . space between,
which I filled in with silicate cotton , slag wool. I

An Electric Buzzer.
TO THE EDITOR OF The Model Engineer.
DEAR SIR , —In reply to “ F. C. R. D.” (Don
caster), in the query columns for March 8th , I
should like to point out a more reliable and effective
electric trumpet. The ordinary vibrating dia
phragm takes considerable current, and is always
getting fixed up. Procure a small gramaphone
trumpet (a slightly damaged one can be got for a
shilling or less) , together with a worn -out repro
ducer, which answers our purpose as well as a
new one. The point of the reproducer is laid on
any part of a small contact-breaker. The bobbin
out of an electric bell or wire wound to form a
small magnet,together with a piece of flexible iron ,
and connected up so as to vibrate is all that is
required . By adjusting the screw of the contact
breaker and moving the trumpet about one can get
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any note required from a pleasant hum to a shrill
screech .
I have used a trumpet of this sort connected
to a clock for nearly two years, and find it quite as
effective and more musical than an ordinary alarm .
F. B. W.
-Yours truly,
A Motor Tri-car.
TO THE EDITOR OF The Model Engineer.
DEAR SIR , —I enclose a photograph of a
heavy and fast type of motor tri-car, which may
be of some benefit to your readers.
The machine is made by myself in
my ownprivate workshops.
The description is as follows :
The engine is of 8 h.-P. , water
cooled , 4 - in . bore by 5 -in. stroke,
with a centrifugal pump driven off
the main shaft by a belt . The power
is transmitted to the back wheel
through a 2 - in . flat belt , actuated by
a jockey pulley . The frame is com
posed of 1 ?-in . steel tubes , measur
ing over- all 10 ft . It is geared 21 to 1 ,
and a speed of 40 miles per hour is
obtainable.— Yours faithfully.
W. TAYLOR .
Southport .
A Good Emery Grinder.
TO THE EDITOR OF The Model
Engineer.
DEAR SIR ,-Seeing in THE MODEL
ENGINEER a few weeks ago a descrip
tion of a small emery grinder, we thought a few
words of advice to anyone contemplating making
one, together with a sketch and description of
our own , might be useful.
Firstly, we would warn anyone against copying
the design of your contributor, for the reason that
he has insufficient bearing surface, and, most
important of all , no protection of the bearings
from grit .
About two years ago, my brother and myself
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all caused by grit from the wheel getting into the
bearings.
Seeing that the above method of mounting a
wheel was useless we searched around for a remedy,
and we think we have found it in our present
machine.
The main body of machine is an iron casting,
the same as was used for the first machine,
but whereas previously we used bearings about i in.
long , we now have two 2-in. bearings, the outside
ends of which, as the drawing shows, were turned
down to a slack fit to two dust caps driven on

10

MR . W. TAYLOR'S MOTOR TRI - CAR.

WA
mery
Y*/: wheel

the shaft. These dust caps must not fit tight
upon the bearing bushes or the result will be too
much friction , but clearance of ' 002 in. should
be allowed . The bushes were produced through
each arm of the casting and into two bosses on the
pulley bored out to receive them . It will thus be
seen that each end of the bearing is absolutely
protected from grit. Oil cups with screw caps
were fitted to the oil holes on top of the bearings,
thus again excluding grit.
The shaft of the present machine is made of
This, however ,
10 per cent. nickel steel .
is unnecessary, except from a point of wear.
lapor pin
M
Another point of advantage we found
On proeve
was the substitution of a V -grooved pulley
2*
for
round belt , in place of a double -flange
' whil
pulley for flat belt, which we used upon our
Dust cop
This reduced the power re
first machine.
quired for treadle by about half, and gave
a much better grip. We notice that your
contributor has a round groove pulley ;
with this he will have great trouble from
slipping.
FIG. 1.- GENERAL ARRANGEMENT OF EMERY GRINDER.
In conclusion , we may say that our
machine has been used very much for the
( See photograph on page 332. )
last eight months at a speed of about
2,000 revolutions per minute, and the bear
ings are now as tight as when they were
built a machine , very much upon the same lines as
We are enclosing a photograph
first fitted .
your contributor. We built it for a 7 -in .. wheel
of our wheel, but , owing to the fact that the
mounted on a h -in . mild steel shaft, running in
corner of our workshop where the wheel is
gun -metal bearings. Within six months the
bearings and shaft, which were a good fit to start
situated being so dark, it is not a good one ;
with , had worn so terribly loose that it rattled
but the sketch shown herewith in Fig. I will
worse than a traction engine, and at the end of
assist in explaining the details. — Yours truly,
about ten months it was unfit for use . This was
B. S. AND R. S. B.
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Caledonian Railway Express Engine.

April 5,1906.

The Society of Model Engineers .

TO THE EDITOR OF The Model Engineer.
DEAR SIR,-I enclose a photograph of a model
made by myself of Caledonian Railway four -coupled
bogie express engine ( No. 140) , and should be very
pleased if you could find room to reproduce the
same in your journal. It is constructed of card
board to a scale of one-third of an inch to the foot,
and can hardly be distinguished from iron even at a

[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 MEETINGS . – Tuesday, May 1st : Prac
tical demonstrations and lecturettes by members ;
also a special demonstration of
autogenous soldering and welding
with the oxy -acetylene flame by
Messrs. Brins Oxygen Company.
Model
Wednesday , May 23rd :
making competition.
Visit. —On Saturday, April 21st,
a visit will be made to the Old
Kent Road Works of the South
Metropolitan Gas Company, at
3 o'clock . The party is limited
to about thirty members, and those
wishing to be present are requested
to give intimation to the Secretary
before April 16th .
LIBRARY . — Members wishing to
obtain tickets for the Lending
Library of the Cripplegate Institute
CARDBOARD MODEL CALEDONIAN RAILWAY EXPRESS LOCOMOTIVE.
are requested to conımunicate with
the Hon . Secretary as below .
short distance. The wheels are made with flanges
glad to hear from any
The Secretary will
The
desirous
readers
of joining the Society .
so as to run on the rails, which are of wood . - Yours
ANDREW J. GUTHRIE .
present forms a very favourable opportunity for
faithfully ,
Edinburgh.

FROM AN AMERICAN CONTEMPORARY.— “ A cor
respondent writes to enquire if it would not tend to
greater respect for mechanical pursuits if it were
more generally known that, when a man grinds a
tool on an emery wheel, he removes the surplus
material scintillously, by the abrasive action of the
periphery of an annular, agglutinate agglomera
tion of granulated adamantine spar ? "
RadiuM - BROMIDE EXPLOSION . —Mr. J. Precht
reports in the Physikalische Zeitschrift, the explosion
in a small glass tube containing radium bromide.
The tube , 2 millimetres in diameter, with a wall
thickness of 0.5 millimetre, had been charged with
25 milligrammes of radium bromide ten months
previously, and had been used for experiments in
the calorimeter and in liquid air. An experiment
in liquid air having been completed , the tube had
been lying on the table for three minutes, when it
exploded and broke into almost microscopical
fragments. The circumstances suggested a yielding
to an internal pressure which is calculated at
about 20 atmospheres; there was no indication
that the tube had first cracked under temperature
strain . The explosion would thus be due to the
pressure of the gaseous emanation which had accu
mulated during the ten months. Madame Curie
had a similar accident a few years ago ; but at
the moment she was .heating the tube, which had
been kept sealed tor two months . That a gas
rushes out of radium bromide tubes, when they are
opened , has repeatedly been observed .

Fig. 1.-AN EMERY GRINDER .

For description ]

( see page 331 .

so doing, and half -a- year's subscription paid now
will cover the period to theend of October next.
-HERBERT G. ŘIDDLE, Hon . Secretary, 37 , Minard
Road , Hither Green , S.E.
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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 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 accompanied,
must be in
scribed on the back . ( 2) Queries should be
wherever possible, with fully dimensioned sketches, and correo
spondents are recommended to keep a copy of their Queries for
reference. (3) A stamped addressed envelope (not post-card )
should invariably be enclosed, and also a Queries and Replies
Coupon cut out from the advertisement pages of the current
issue. (4) Queries will be answered as carly as possible after
receipt, but an interval of a fa 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 beguaranteed . (6)
All Queries should be addressed to The Editor, THE MODEL
ENGINEER, 26–29, Poppin'sCourt, Fleet Strea , London, E.C.)
The 10following
recently are
: scected from the Queries which have been replied
(15,644) Wire for 20-watt Kapp Dynamo. T. W. A.
(St. Leonards-on -Sea) writes : Will you kindly tell me what gauge
wire the two enclosed samples are ? I have 5 ozs, of the thick and
7 ozs, of the thin . Can I use them to make 20 -watt motor , as page
18 (Fig. 11) of THE MODEL ENGINEER handbook?. I might say I
have also it lbs. No. 14. Can I use that with either of the other
two wires to make the 20-watt machine, as Fig. II, page 18,
THE MODEL ENGINEER handbook .
Both samples are the same gauge - viz., bare 22 S.W.G., and not
23. Yes, could be used formotor ; see table of windings in hand.
book . We should advise No. 24 for the field coils of the 20 -watt
motor, and No. 22 (as sample) for the armature. Or, if you use
22 for the fields,you must get on more wire - about t ib . would be
required. The No. 14 is too heavy a gauge to be usefully employed
on such a motor.
(15,616 ) Motor for Driving Small Machine. H. B.
(Canning Town) writes: I should be pleased if you would tell me
wbat size to build an electric motor, about 5 or i-roth h.-p., to run
on 10 to 12 volts, 18 to 20 amps. (as I have six batteries at 3 to 4
amps. at 2 volts pressure each ), I have got your small book on
Dynamos and Motors, but cannot see exactly what I want. Could
I make any alteration in the winding of the 60 -watt machine,
plain, ring, or cogged or laminated cogged drum in Manchester
type machine, and should I gain anything by having the cores
cast on the yokes in half, and so wind thecoils on a bobbin and
slip the cores in ? I have made two small machines, but nothing
like I want now, for driving a fretsaw .
A 60 -watt machine would need more power than you could get
from your six cells. Allowing that you can take 4. amps. at
12 volts, you could run a 40 -watt machine comfortably for as
long as the cells held out at that fairly high discharge rate. We
should advise a 30 -watt motor, taking 10volts and3 amps . (as
Fig. 12 in handbook ). If you use cores of cast iron , they must be
slightly larger than if of wrought iron . There is no advantage in
casting the magnets and yokes as you suggest. If the cores are a
goodfit in the yokes , that is all that is required. You could wind
the field coils on bobbins and then slip them on the cores before
finally putting the parts together.
(15,587 ] Vertical Boiler. W. E. H. (Ashton -under-Lyne)
writes : Will you please say what size boiler would be suitable for
it- in . bore and 2 -in. stroke steam engine, and also a 1 h.-p. engine
(horizontal) ?
A boiler of the vertical multitubular pattern , with bell 14 ins.
diameter by 24 ins. high and 3-16ths in . thick, with ten it- in .
tubes, will run the engine very well . For i i.h.-p. the exactsize
of the boiler will depend on the efficiency of the engine. We
would recommend a 20 by, 30 -in ,boiler of the above-named type,
with twenty tubes it or if ins. diameter.
( 15,565) Cylinders and Ports. C. R. (Wood Green )
writes : I have a boiler, 2} ins. by 9 ins., with downcomer and
four t-in . water tubes, outer barrel 3 ins. This I should like to
use for a model road roller. Will you be kind enough to let me
know what size cylinders I should use, size of ports, and width of
piston ?
We would advise a single cylinder , t-in. bore by it-in, stroke.
The ports should be 3-32nds in . by 5-16ths in . steam , and 3-16ths in .
by 5-16ths in . exhaust,the portbarbeing 3-32nds in . wide. The
piston should be as wide as possible - say about 5-16ths in , or f in .,
with two packing grooves .
(15,081) Radiography . A. H. M. (Ramsgate) writes : Will
you kindly instruct me re X -rays ? I have a 2 - in , spark coil, and

to work in conjunction with same am constructing a Tesla coil,
exactly as described by Mr. Pike in the M.E., page 515 (May 28th.
1903), and being anxious to experiment with radiography, I wish
to get focus tube that will be suited to apparatus in hand. 1
have M.E. book No. 19 “ X - Rays," in which, speaking of Tasla
coils, one is advised to use a tube of a “ double kathode " type
( illustrated ), the construction of which counteracts the blackening
of tube due to alternating discharge from Tesla coil. Would this
type of tube be expensive ? How long should the ordinary type
tube ? beWhat
reasonably
expected
occasional
particulars
use)
musttoI last
give(only
whenwanted
orderingforfocus
tube,
and maker recommended ? Are calcium tungstate screens as good
as barium -platino cyanide ? What is about voltage of discharge
from above Tesla coil ?
Double kathode tubes are still made, but they are of slightly
different design from those illustrated in “ X -Rays Simply Bx
plained .” They are constructed at the present time asindicated
in the sketch . There are two concave kathodes , both impinging
upon one plate, which serves as ananti-kathode to both, but is left
free as regards any connection . The discharge is applied directly
to the terminals A B, and the kathode streams follow the paths
indicated by the dotted lines . We believe that this tube is obtain
able from Messrs. Watson's, of Holborn, but cannot tell the price.
You would probably find it a better course to obtain a rectifier of
the following type, which is supplied by Messrs. Cossor, of Farring
don Road, at a price of about 205. The sketch shows a bulb
exhausted to a sufficient degree to give off plentiful kathode rays
from the aluminium spiral K. These rays are thrown off in all
directions, and dissipate the whole of the energy supplied to the

FIG . I.

FIG. 2.
B

Aaf

leece .
K

Query 15081
FIG . 3.
bulb while K is kathode ; but all discharges flowing in such a direc
tion as to make K an anode pass through the tube with little loss.
Such a tube connected in series with an X -ray tube, and supplied
from an alternating source, will dissipate all energy which would
otherwise pass through , producing all the undesirable effects of a
reverse discharge . The connections are as shown in the sketch.
This arrangementhas one great disadvantage as compared with a
double kathode tube ; it wastes half of the energy supplied , where
the double kathode tube uses both halves of the wave. A good
tube only used occasionally should last almost indefinitely. When
orderingfocus tube, the best way is to tell the maker what your
source of supply is, and ask for a suitable tube. As to makers
we can recommend Messrs. Cossor, of Farringdon Street, from per .
sonal knowledge and experience. Other firms are Messrs. Watson
of Holborn ; Cox, of Cursitor Street ; Newton & Co., Strand.
Calcium tungstate screens are of little use, except for increased
photographic effect. For ordinary screen work use barium - platino
cyanide. For ordinary discharges about 70 volts are required
to pierce i in . of air gap. For oscillating discharges the figure
is probably much higher .
(15,786) Motor for Small Power Dinghy .
H. P.
(Newcastle-on - Tyne) writes : (1) I have a 21 h.-p. air-cooled cycle
motor. Would it be possible to use it to drive a 12-ft. boat, or
should I fit a water- jacket to it ? (2 ) Would a simple belt drive,
as sketch (not reproduced ), be satisfactory ? (3) Where could
I get shaft bearings, etc., for propeller. Please can you give me
the address of a firm who make cheap small boat hulls, suitable
for fitting with motor ? (4) What form of
is best for the sea
-2 h..p. motor boat, about 12-14 ft. long ?
( 1 ) You could run it without a water- jacket if you had a fan to
cool it ; water-jacketing is, of course, preferable . (2) We should
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advise a chain drive rather than belt; or, better still, a direct drive
with adjustable propeller, as made by Gains Reversible Propeller
Co., Ltd., 6 and 7 , Stonecutter Street, E.C. ( 3) We advise you to
make local inquiries. Any of the marine store dealers or men on
the quay side would give you the information you require.
( 4) You want a good, beamy dinghy, of about 5 ft. 6 in. beam ,
and fairly deep.
(15,788) Wire Gauges. G. S. (Bedford ) writes : Will you
kindly tell me the difference in wire gauges--L.W.G., S.W.G., and
B.W.G. ? I have catalogues from two of your advertisers ; one
gives me L.W.G. , the other S.W.G., and I want No. 26 B.W.G. Is
26 B.W.G. the same as 26 S.W.G. or 26 L.W.G. ?
No. 26 S.W.G. is same as 26 B.W.G. L.W.G. is not often used ,
the term S.W.G. (Standard Wire Gauge), which is the same
gauge, being more commonly applied. Comparative tables are
given in Fowler's “ Electrical Engineer's Year Book."
( 15,707) Electricians at Sea .
T. J. (Queen's Ferry)
writes : As a reader of The Model ENGINEER , kindly inform me
if they employ electricians in the Merchant Service, and, if so,
advise me how to qualify for same ? I may say that I have served
four years of my apprenticeship at turning, and am now serving
my last three years at armature winding.
It is not customary to carry electricians in merchantmen ,
but some of the big passenger lines, we believe, do so. Your
best plan would be to make application to the superintendent
of one of the large companies, such as the White Star, Cunard , or
Orient Lines.
( 15,704) Small Dynamo for Charging Accumulators.
J. S. P. (Margate) writes : I have by me a complete set of parts
for making a small Siemen's pattern dynamo. Size of cores of
field -magnets, 4 ins. by It ins. by # in .; size of shuttle armature,
If ins. by fin.; and about 14 ozs. of 24 copper wire. I am in
want of a small dynamo to charge a 4 -voltpocket accumulator,
so am writing to ask you if it would be possible to make another
armature for above machine, so as to make it suitable to charge
'accumulator . I thought of fitting it with a tripolar armature and
winding as described in your handbook, only in looking through
price lists they do not seem to make stampings less than i in .
diameter. I was wondering if it would be possible to make an
armature of iron washers, ixing in a wood core with wood ends
cut with four slots, steel spindle through centre of wood core,
and wind wire over washer like a drum armature. I should be
very glad if you would give meyour opinion about this, or can you
suggest a better method ? Would you kindly give me size and
quantity of wire for field -magnets and armature ? Should like to
use the No. 24 wire I have by me if possible. Also , do you think
it would be a very good plan to drive above machine with a small
water motor supplied from house tap in company's main, or would
a small gas engine be better ? I should be glad if you could give
me any idea of the size I should require of the one you thought
most suitable.
We should advise a drum ( cogged ) armature, wound in four sec
tions. You cannot expect to get much out of so small a machine.
If you wish to have a useful article,we should say it would pay you
to go in for, say, a 10- or 20 -watt size for charging purposes. You
would not get more than 5 or 6 watts from present machine, even
with drum armature. However, if you wind armature with No. 26
S.W.G. and fields with No. 26, and run at a good speed - 3,500
r.p.m .-- you would get, perhaps, 5 or 6 volts at amp. We
should not advise wood for any part of the core of armature, but
laminations are, of course, to be recommended . We are afraid
No. 24 would be too big a gauge for your purpose. A water
motor of, say , 1-16th h..p. would answer, or a small gas engine.
But be careful what you buy in the gas engine line, as some small
engines are nothing more than toys.
5 (15,679 ) Cells for Running Small Motor. H. W
(Waetjen Lausanne) writes: ( 1 ) A month ago I got a Thompson 2B
motor and 4-volt accumulator to suit it. I intended using it for a
model man -of-war I am completing. I charged the accumulator
according to instructions, but on trying the motor with it it runs
for 30 secs. at high speed, then slows andstops ; a few minutes later,
on connecting it starts again , and stops. I cannot under
stand it at all. I have examined the motor and accumulator as
carefully as possible, but can find nothing wrong. I should be much
obliged if you could tell what might be the matter. (2 ) In “ Model
Steamer Building " instructions are given for colouring a T.B.D.,
butitdoesnot mention a man -of-war. I should be muchobliged
if you would tell me what colours to use for my model. Here is a
small sketch of her (not reproduced ).
(1 ) The motor is taking more current than the accumulator can
supply . The result is the latter polarises and becomes temporarily
exhausted, and recovers after a short rest. Either use two accumu
lators in parallel or get a larger one which will stand a heavier dis
charge, or get a motor which takes less current. You might
remedy matters by winding motor with a finer gauge wire on both
fields and armature. (2 ) Use dark grey above the water -line, and
red— “ Indian " or light red - below . We hope these notes will
help you over your difficulties.
(15,678) Loss of Magnetism in field - magnets.
F.J. F.( Brighton) writes: Will you kindly answer me the follow
ing questions ? (1 ) I have a small dynamo, which I scarcely ever
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use , and when I do use it I think the field -magnets have got
weaker than the last time I used it. Is this my imagination ? It
not, how could I cure it ? ( 2) Can all motors be used as dynamos
(as most dynamos can be used as motors ) ?
(1) If it has permanent field -magnets, this may be so . You
could pass a current round them througha coil of wire in the right
direction to produce correct poles. (2 ) No. Some small machines
are not suitable for generating, though, of course, they tend to
generate current, but the results are feeble.
(15,769 ) Vertical Boiler for High - speed Engine.
H. G. N. (East Keal) writes : I have just finished building up from
castings a 2 - in . by 2-in . model vertical Stuart engine, but the
boiler I have is not sufficient to supply the engine. Will you tell
me the best form and size of boiler to use for this engine, and where
I could get either a new or second -hand one ? What horse-power
may I expect to get from this engine, and the size of dynamo it
will drive ? I want especially the latter to charge accumulators of
my car, etc.
The output of the enginewill depend on the evaporative power
of the boiler. The best boiler for the engine would be a 15 by 24
vertical multitubular boiler, with a shell of 7-in. mild steel and
eighteen or twenty tubes, if ins. or if ins. outside diameter. The
engine should, under best conditions, with this boiler develop
about to | i.h.-p., and would run a 150- to 180 -watt dynamo,
if forced draught is employed . Under a less fierce draught and
with a smaller boiler you may expect to satisfactorily run a
60-watt dynamo without overworking the engine in any way.
( 15,561] " Speed Curves " for Model Boats. A. C. S.
(Bromley) writes : Wouldyou kindly answer the following questions
re a model electric boat I am thinking ofbuilding ? The late Mr.
Theobald , in his article “ How to Build Model Boats for Speed
( Vol. VIII, page 565), recommended (1) that
the entrance and run
of the boat should be of equal length , and that they should repre
sent as nearly as possible the curve of the “ versed sines." (2) Fur
ther on in his article, however, he stated
a raking midship
section was conducive of very high speed that
, this giving shape V
sections to the entrance and flat sections in the body sections
aft. These two statements seem to contradict each other, for if
I am right in supposing that a raking mid -section necessitates that
the greatest beam on the load -water-line is considerably ab
the centre of the water -line, and the greatest beam of the next
water-line beneath is nearer the centre of the perpendicular drawn
through the centre of the L.W.L. , the lines of the entrance and the
run would be very dissimilar. ( 3) Another writer suggests that
the entrance should be it times the length of the " run." I
should begreatly obliged if you could advise me as to which of these
three methods to adopt, the boat being a small one - 31ins. L.W.L.
by 41 ins. by 4 ins. I have already built one boat of these dimen
sions (the lines being very fine), driving the motor by accumulators
giving 6 volts, and obtaining a speed of 2'3 miles an hour with a
2-in . propeller..(4) Is this a fair speed for a boat of this type ?
( 5) Would there be any material gain in speed by increasing the
length of the boat, the available power and beam remaining
constant ? I have your book on Model Steamer Building, but can
find no information on these points.
( 1 , 2 and 3) A displacement curve of versed sines is considered the
best form of bow for high -speed boats . The curvemaybe lengthened
5 per cent., thus cutting off the very fine end . Boats that are driven
at very high speeds have a tendency to sink at the stern , thus
causing the bow to rise. It is, therefore, better to rake the mid
section to get a flat
section aft, which helps to check this. On
the whole,a raking mid-section is considered an advantage. Of
course, it is quite possible to have the run as long or longer than
the bow with a midship section that rakes. There is no hard and
fast dictum of what length the forebody should be, as it varies
according to conditions. In this case we should advise, as near
as possible, a curve of versed sines for the bow , with a moderate
rake of section . (4 and 5) No increase of speed can be hoped for
in lengthening by spacing sections further apart with same power;
in fact, there would probably be a loss of speed on account of
increase of water surface and displacement. If the length
were to be increased by spacing operations and decreasing the
areas of same so as to increase the length and decrease the angle
of entrance, this would tend to decrease the resistance due to
transverse wave-making. But to measure the resistance from
the angle of the bow isimpossible, as the general resistance rests
on so many distracting conditions.
( 15,694) Small Lighting Plant Failure. G. H. c.
(Guildford ) writes : I have bought a small second-hand electric
lighting plant, comprising a dynamo (shunt-wound) of 40 volts
13 amps., and a battery of 16 cells. The plant has not been used
for four years. I am now trying to drive it off a at b.h.-p. oil
engine. The dynamo is in capital working order , but my attempt
tocharge the accumulators (I have driven over 30 hours ) has been
a failure. The plates are quite straight, and none of the paste has
gone. I attribute the failure to either the sulphating of the plates,
or a mistake in the polarity of the dynamo. An engineer told me
to test it by joining the two wires from dynamo to two pieces of
lead, and plunging them in some weak acid. After charging for
about five minutes, oneof the pieces of lead turned red , andhe said
thatwas the positive pole - is thatso ? Can you advise me about
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the battery ? Will it be necessary to re-paste the plates ? How
long should it take to charge battery ? There are seven plates
(10 ins. by 9 ins.) in each cell.
We should say some of your connections are wrong . What
current has battery been taking - .l., during the 30 hours' charge ?
Yes, the positive will turn brownish. If plates seem extremely
hard andhave a whitish coloured coating, it is possible that they
may need re- pasting. Charging at the rate of, say, 5 amps., it
should take about 12 or 13 hours, reckoning capacity of cells at
about so amp.-hours.
( 15,762) Reversing Piston Valve 'Cylinders for Model
Locomotives. B. H. (Manchester) writes : I should be very
much obliged if you would be good enough to give mesome infor.
mation regarding the slide-valve cylinders used on the " Black
Prince " type of locomotive. I bought two double-action slide
valve cylinders same as sketch (not reproduced) for my model
locomotive, and I have had a lot of trouble with them . What I
should liketo know is — which is the steam inlet and which is the
exhaust ; also , how many pipes it would require to feed it with
steam ?
These cylinders are rather complicated in their construction.
However, you will find anexplanation of the principle upon which
they act in our new handbook –“ Model Steam Engines : How to
Understand Them and How to Run Them , " by Greenly , price
6d. net, 7 d . post free ( see Fig. 52 ). The piston valves of these
cylinders must be very carefully set, and they must be put the
correct way round in the valve chest. The connection in the centre
of the valve chest is for the steam , the other being for the exhaust
pipe. The small hole diametrically opposite to the steam con .
nection ( underneath the valve chest) is an additional relief for the
exhaust, which , we suppose, has been found advantageous by the
manufacturers ; but, as far as we know , this can be plugged up.
Only two pipes are necessary .
(15,669] Driving Motor from Small Dynamo. K. D.
(Bickley) writes : I should be very much obliged if you could
help me in the following matter . I have fixed up an electric tram
(three-railsystem ) railway. The motor is in the car. Itrunswellfrom
two bichromate batteries, so I suppose the motor is wound for 4 or
6 volts. Now I bought a t water motor and a No. OB “Empire
dynamo, 8 volts, and when connected to main water tap I get
about 8 volts, and have lit three or four 6 - volt lamps well. Now ,
as soon as I connect to tramcar motor, I get no result, I can
the water motor slow and fast, and have been told the current is
not the right sort for the work required . Now, can't I have some
thing to change the form of current so that I can work the electric
motor from the dynamo, because batteries don't last any time ?
The dynamo should drive the motor well enough if you have
plentyof power behind it, and it is largeenough to supply the requisite
current, You do not mention what its amperage is, however.
It depends upon this whether it will supply motor or not. You
could probably do with a dynamo giving a lower voltage, say 5 or
6 volts, and a bigger current.
( 15,662]
Bichromates for Charging. Accumulators
W. H. S. (Leytonstone) writes : (1) Would it injure a 20 amp.-hour
4-volt accumulator to be always in circuit with a few Daniell cells ?
(2) How many of the non -polarising cells of the constant battery
(described in your sixpenny book on batteries) would be required
to charge this accumulator, and would the battery composed of
3-Ib. jam jars be big enough for this purpose ? ( 3) What is the
voltage and amperage of this size cell ?
(1) Not if the Daniells were slowly charging the accumulator.
(2) Three good quart-sized cells in series. Yes. (3) Voltage is
? on open circuit, and gradually falls off, after being used some few
hours. Amperage depends on resistance of circuits.
J. J. G. B.
( 15,661] Double- Fluid Bichromate Cells.
(London ) writes : I have recently made a " Fuller " typecharging
battery composed offour jars 61 by 4t,and porous pots 2t by 6 ins.;
zincs 5 by it by t, amalgamated thoroughly ; carbons of by it
by (two each jar) ; but although I first managed to charge two
20-amp. motor -cycle accumulators off one charge, I am now unable
to charge one, as the voltage, after being freshly charged with acid
(chromic and sulphuric ), reaches 75 volts ; but after being left for
several hours with accumulator on drops to 4$ , and apparently
starts discharging the accumulator back through the batteries.
I have your handbooks on both accumulators and batteries, but the
latter gives no instructions for charging this type. I have used
I oz. chromic acid , 1 oz. sulphuric acid , 1.84, to each outer jar,
and 1 part sulphuricacid to 8 parts water for porous pots. Zincs
do not appear to be affected , and do not hiss, as I have amalgamated
them each time, and they are usually on for ten hours ata time.
thecorrect propor:
informme
( )I shallbe glad if you will kindly
tions for outer jars, chromic acid I use, and porous pots, say, to
the pint. (2) What amperage should the cells give out when
freshly charged ? (3) Can the solution be rejuvenated by adding
fresh 'quantities of acids, etc., instead of recharging ? (4 ) To
what voltage can the cells drop to before becoming useless for
purpose required ?
( 1 ) You could increase the proportion of chromic acid in the outer
jar considerably . A good electrclyte is 6 ozs. chromic acid , st
pint concentrated sulphuric acid.
pints water, and then add
Good results are obtained by introducing a porous pot, the elec
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trolyte being unaltered . Practically the same results are obtained
from cells in which the porous pot is filled with acid ( 1-10) , and
those as mentioned above where the porous pot is used ; but the
electrolyte is simply divided - .e., with the result that the elec
trolytic products are kept separate from one another. ( 2 ) Depends
upon resistance of circuit . With a low resistance of, say, 1 ohm
the discharge might be it or 2 amps. for two or three hours. ( 3)
Yes. Usually the acid needs renewing first. (4) Depends entirely
upon what current you require them to give. When porous pots are
used there should be some mercury placed in same, so as to keep
zincs in a well amalgamated state. The voltage of cells should
not be less than 25 per cent, above that of accumulators being
charged ,
Induction Coil Pallure. W. G. ( Lavender
( 15,760)
Hill) writes : Should be glad of your advice on the follow
ing. I am making a sparking coil to the dimensions given in
your book, Induction Coils for Amateurs," to give a 4-in.
spark , the only difference being that instead of fin. sections, I
have finished three sections f in . wide, 34 ins. diameter, made up
of seventy -five layers of wire, with a layerof very thin paper between
most of them , as I found that without paper the layers sank into
one another. On trying these three sections together, could
only get a f-in . spark using five Lelanché jars, which I know are
not suitable . (1) Do you think the result warrants me finishing
it by that method ? (2 ) It wound in sections in . wide, should
it be done in the layers or anyhow ? I found I could not do it in
layers at that width . ( 3 ) What spark am I likely to get ? (4)
My condenser has 80 sheets, and on connecting one lug to the bottom
of the spring, and the other to the bottom of the pillar, the secondary
spark is reduced to about |th . In your handbook (page 33),
1.16th in . spark is increased to in ., when the condenser is added .
I have tried double insulating the sheets. It seems to absorb the
battery current as well as the induced primary. Is there any
way the primary wire should be arranged that might alter it ?
Would it be the battery not strong enough ?
( 1 ) Yes ; you should certainly go on with it. ( 2) As nearly
even layers as possible. (3) It is impossible to predict, as much
depends upon the construction, etc., which varies in every coil.
(4 ) You are not using suitable batteries, and are therefore not
giving enough current to coil. Get some good large bichromate
cells or accumulators, and see what results you get then .
( 15,631) Improver. G. A. C. (Birmingham ) writes : I should
be extremely obliged if you could give me a reply to the following.
I am within a few months of finishing my three years' apprentice
ship with a firm of engineers engaged in electrical winding,
installation, fitting, etc., and am now undecided what course to
adopt . The first half of my timewas spent in the shop at turning,
switchboard construction, and in the making of electric light
fittings; and the after period on wiring contracts. I have also
had some experience in the drawing office, and I may add that I
am a fairly good drawer, holding several certificatesfor the same.
If possible, I should like to enter a generating station ( electrical),
but for what position should I apply ? As improver, or should
I stand a chance of entering the same as the above on a liner ? It
so , how should I obtain particulars of the same ?
We advise you to look up the advertisements in some of the
trade papers and large London daily papers. You might get into
some generating station as a switchboard attendant or improver.
This would be more likely than getting a berth at sea . Or you
could apply at some large manufacturers who havadv
e generating
ertisement
stations for their works . You could also try an
in some paper - say, the Electrical Review -stating what you
require and what your experience has been .
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 hisreaders.]
• Reviews distinguished by the asterisk have been based on actual
Editorial inspection of the goods noticed.
• Small Castings.
The Liverpool Castings and Tools Supply Company are now
open to make small castings from customers' own patterns. The
specimens we have received of model loco wheels in iron are very
satisfactory being clean and free from flaws. An entire absence
of chill in any portion of castings supplied is guaranteed. Fur
ther particulars may be obtained upon application to the above
firm , whose address is 5, Church Lane, Liverpool.
Change of Address.
We are asked to inform our readers that the British Prometheus
Co., Ltd., Electrical Heating Specialists, late of Kingston-on
Thames, have removed , and all communications should be
addressed to Salop Street Works, Highgate, Birmingham .
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Answers to Correspondents.
The

Editor's Page .

UR “ Fifth Gauge Competition " has just
O'Closed,and we are pleasetobe abletoreport
that it has resulted in the distribution of
some seventy or so prizes for meritorious work . A
little later on we shall probably organise another
competition on the same lines . One point which
has been impressed upon us in these various com
petitions is the stereotyped lines on which many of
our readers are content to work . Most of the entries
have described examples of careful work, both
mechanical and electrical, but there has been com
paratively little originality shown by competitors in
point of design. The ability to make a successful
working model or piece of apparatus, and to make
it well, is, of course, a legitimate source of satisfac
tion , and we are pleased to see so many of our
readers showing ability of this kind . We should be
better pleased , however , to see more originality on
the part of model makers ; and we say this not only
to those who enter for the gauge competitions, but
to our readers as a whole . Every reader is, of
course , not gifted with the inventive faculty , and
it would not be reasonable to expect great origin
ality from everybody. But there are many possi
bilities of improvement in detail which are within
the capacity of every reader . Suppose, for instance ,
that a model engine is built to run reasonably well
—some model makers, by the way , are satisfied if
their models run at all the builder should not rest
satisfied with moderately good running . He should
not consider his model finished till he gets the best
possible results from it . He may try altering his
valves , some new form of packing for the piston or
the glands, or some new method of lubricating or
adjusting his bearings. In several little points he
will probably find that a slight alteration will give
better results . In this endeavour for improvement
he will need to think about his engine , and this
thinking will do him a great deal of good . In try
ing something new here, or something different there ,
he will gain an experience of the greatest value, and
in the next model he builds the incorporation of the
experiences gained with the previous model will
make for a vastly improved piece of work . It may
lead to an entire re-designing of the first model,
and the comparison of the results attained by
model No. I and model No. 2 will be most instruc
tive. But there is an outlet for originality in other
directions than the improvement of existing models.
We have recently seen an excellent example of
original model-making in the form of a miniature
petrol motor for a launch. This we shall describe
fully in an early issue , and we hope its publication
may encourage other model engineers to exert
their own powers of originality .

G. B. THOMAS (Canada ). —The engine is not one we
would advise you to put to practical work.
However, you may try it . The pump should be
& in . diameter by 1 -in . stroke , and should not
run above 200 to 250 r.p.m.
J. A. D. (Liscard ). —We regret that we have no
information on either point.
A. K. (Leith).—We shall be pleased to supply the
information through our Expert Service Depart
ment .
E. C. ( Marylebone ) .—You will find one or two
replies on this subject in back numbers. The
matter is mainly experimental .
D. V. B. - Please comply with our rules.

Notices .
The Editor invites correspondence and original contributions on
all amateur mechanical and electrical subjects. Matter intended
for publication should beclearlywritten on one side of the paper
only, and should invariably bearthe 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 besentpostfreeto 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.
Allsubscriptions 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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A Well - made Model Horizontal Engine .

By WM . BELL.

Fig . 1.-MR. WM. BELL'S MODEL HORIZONTAL STEAM ENGINE.

HESE photographs illustrate a model engine
that I finished a few years ago . It is one of
the old style horizontal engines with the slide
valve on the top of cylinder. All principal parts are
castings and steel forgings. The cylinder, which
is covered with mahogany and bound with brass
bands, is fitted with double - cock lubricator and
drain cocks. It is bored out to if ins. , and has a
stroke of 3 * ins . The connecting -rod has a fork

T

end , and is fitted with split brasses throughout, the
slide blocks also being of brass.
The hand -rail in front of connecting -rod and
crank is a piece of 5-32nds-in . brass wire supported
by three turned brass columns. The flywheel
is 124 ins. diameter and it ins. across rim ; driving
wheel , 5 ins . diameter, and it- ins. rim for flat
belt. The governors are the old style , and all
made of brass, being driven with two level pinions.
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The force- pump is composed of two brass castings,
and is fitted with two wing valves. A description of
how I made them was given in “ Workshop Notes "
a few weeks ago . Suction and delivery pipes are
led into floor, where a water tank is kept below
and used for feeding boiler. The throttle valve
is situated under stop- valve, and is connected to
governors by a rod, and keeps the engine in check .
The stop- valve is also fitted with three wing valves,
and the inlet and exhaust pipes are of 4 -in. brass.
All bolts and nuts are hexagon throughout, and
I have had it running with 60 lbs . of steam , and
it gave entire satisfaction . The engine is mounted
on a wooden box painted to represent brick and
granite foundation . I may add that I have won
several prizes at the various industrial exhibitions
in Edinburgh and elsewhere with the above model .

Workshop Notes and Notions .
[ Readers are invited to contribute short practical itemsfor this column,
based on their own workshop experience. Accepted contributions
will be paid for on publication, if desired , according to merit.
Al matier intended for this column should be marked “ WORK.
SHOP " on the envelope.]
Lacquering.
By R. J. MITCHELL .
This is a process which entails a considerable
amount of practice before anything approaching
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grades of emery cloth, and, lastly, with paste ( which
should be all removed with clean rag ). No grease
or finger marks must be present, for the lacquer
does not obliterate their effect. For flat surfaces,
the articles should be laid carefully on a piece of
uralite, which is heated gently on an iron stove
plate, and allowed to attain a temperature at which
they could be comfortably held. At this point,
they are ready for the first coat of lacquer, which
should be applied with a sable brush of the flat
kind, as follows :—Having dipped the brush in the
lacquer, squeeze it into a wide thin edge with the
thumb and forefinger ; this also removes superfluous
lacquer. A pair of wire tweezers is sometimes
employed for this, but nothing equals the thumb
and finger. Now , starting from the end of a heated
piece of flat work, draw the brush gently along,
endeavouring to cover the greatest possible surface,
and keeping the brush at the same angle and distance
from the work . This latter ensures that the surface
will be uniform . When near the end, slightly de
crease the pressure, and give the brush a quick jerk ;
this prevents it scraping off a line of lacquer at the
sharp right- angled edge. On no account now be
tempted to touch the work up here and there like
painting anything ; heat the object until its sticki
ness has disappeared, and apply further coats as
described until the requisite depth of colour is
attained . The three great points are the attain
ment of a proper heat, strict cleanliness in the
brush and lacquer (which should be kept in a

FIG . 2.-ANOTHER VIEW OF MR. Bell's ENGINE .
(See front page.)

proficiency can be attained ; but the following
hints do not seem to be generally applied , or else
there would not be so many otherwise good models
spoilt by indifferent lacquering. The most im
portant detail is that the work should be highly
finished, either for flat surfaces - draw filed and
emery clothed ” with successive grades down to
blue black , until a uniform surface is obtained ,
with the lines of polish all exactly parallel - or for
turned work , polished in the lathe with varying

wide-mouthed glass stoppered bottle), and heating
each coat as it is applied. For circular work, very
similar directions apply, except that the brush
must be kept moving in a sideways straight line,
and that the lathe must not revolve at a high
speed — about sixty revolutions a minute for work
above 2 ins. , with a proportionate increase for
smaller objects, such as terminals, which may be
lacquered at quite a high speed . It will be found
most difficult to lacquer small objects well ,
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as the operator is so liable to let the brush remain
touching a part long enough to put lacquer on,
let it dry, and rub it off, thus spoiling the work .
Lacquer can be very easily removed from work by
washing it in , or dabbing over with a very strong
solution of sodium hydrate, and immersion after
wards in water to remove the alkali, finally drying
in hot sawdust. There are, roughly speaking, two
kinds of lacquer, viz. , hot and cold ; but in
practice it is much better to slightly warm the
article whereon cold lacquer is being applied ,
though not absolutely necessary as in the first case.
From experience, the writer can strongly recom
mend a lacquer suitable for amateurs. This goes
under the name of " Palmer's Pale Gold ,” and no
doubt could be obtained at most oilmen's or colour
stores.
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( 3 ) Shreds of leather or horn are sometimes used,
either alone or mixed with white-wine, vinegar, or
with salt. Place the article to be case -hardened
and the mixture in a metal box , and keep for some
time at a blood - red heat ; then quench in water,
or , better still, in salt water. A piece of iron
tubing sealed at each end with clay is very handy
for small work .
A Makeshift Vice.
By C. W. O.
Having only a small vice in my workshop , and
finding it too small for a certain job which was
54 ins. wide, I adopted the arrangement illustrated

56 "

Cheap Shears for Cutting Tin.
By W. J. S.
The materials required for this device are two
old 16 -in . files, a small bolt, a block of wood , and a
couple of screws.
Cut one of the files to the length you wish the
knife (A in the sketch ) to be, and grind one side and
one edge sharp and square. Drill holes in the top
for fastening the knife to the block of wood, using
the screws.

FIG . I.
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ARRANGEMENT FOR A MAKESHIFT Vice ,
CHEAP SHEARS FOR CUTTING TIN .
Grind the top and an edge of the other file (B )
sharp and square. Drill a hole in the end of the file
and one in the end of the block and mount the file
with a bolt. These shears are handy for cutting
tin, sheet iron , etc. — Popular Mechanics.
Case - hardening Mixtures .
By “ Ex-APPRENTICE.”

The following mixtures will be found very good
for all case -hardening operations :
( 1 ) Two parts (by weight) of sal-ammoniac, 2
parts of bone dust, and I of prussiate of potash ,
mixed well together.
( 2 ) Three parts (by weight) of prussiate of potash
and i of sal-ammoniac, well mixed together.

herewith , which answered the purpose well. In a
piece of angle iron, 7 ins. long by 31 ins. by 3 ins.,
two 9-16ths-in . holes were bored to take 1 -in . bolts.
Then a wrought iron plate, 34 ins. by 4 in ., and the
same length as angle iron was drilled to correspond,
and a hole drilled and tapped for another 4 -in . bolt,
74 ins. long, which is screwed up to head as shown ,
the other side of angle iron being screwed firmly
down to the bench.
Knurling.
By R. J. MITCHELL.
This often gives the amateur no little trouble,
resulting in spoilt work, smashed fingers, and other
ills in the shape of strained chuck noses. When
using a hand tool for this process, the edge of the
work should , if possible, be slightly -rouided off,
and then quite a moderate pressure, 'combinedwith
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a slight sideways see- saw movement will start
the indentation , which can then easily be carried
along by gradually shifting the wheel. The lathe
should not be run at a high speed-about two
hundred a minute for work of an average size
( 1 in. ) will be found best-and tallow should be
rubbed over the work previous to knurling. A wire
brush should also be frequently used to brush away
the fine metal dust, which chokes up the cutting
ridges of the wheel, which itself should be quite
free on its spindle, and yet with no lateral
shake, and the tool should be tightly held up
to the work in a slightly inclined (as if levering
up ) way.
When knurling steel with an ordi
nary knurling tool, care should be taken that
it is very firmly fixed in the slide- rest, and
that the work is either very tightly gripped in the
chuck, or that the back cen
tre is screwed in nearly
home , and the loose head
stock quite secure, else dam
age might result through the
pressure. Being careful that
the two wheels are equally
spaced above and below the
centre of the work , and
parallel thereto , they should
FIG.1
then be brought up so that
their extreme edges are in
denting, and the lathe pulled
round slowly by hand to
begin with . As soon as the
first impression is thus made,
the speed may be increased
and the tool worked along
by the slide; it will be found
to deeply knurl the work
the first time of their going
B
along, and should be copiously
supplied with tallow . " Work
FIG. 2
which is destined for a fine
finish may be cleaned (as ter
minal heads for example )
trom all the tallow, etc. , in
the knurling by washing under a tap with a plate
brush and whitening, by which means all the
grease is removed, and the knurling looks really
new .
Cold Brazing.
By ( 6 Ex-APPRENTICE."
The following will show how brazing can be
performed without heat :—Take
oz . of fluoric
acid , 2 ozs. of brass filings, and i oz . of steel filings.
Put the fluoric acid into an earthen or leaden vessel,
and with it place the filings. Touch the parts re
quired to be brazed with a portion of the mixture,
and put them together. The result will be a joint
almost as strong as could be obtained by the
difficult and tedious method of everyday brazing.
Care must be taken to keep the acid from touching
the hands or clothes , and the fumes from being
inhaled .

Jig for Winding Coil Springs.
A contributor to the American Machinist gives
the following particulars of a jig for winding coil
springs, which is exceedingly simple to use and very
cheapíto, inake :—The bent or hooked end of the
(is pring( Figooid is made first.
Fig . 2 shows the
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coiling block front elevation. Fig . 3 shows the end
elevation, A showing the portion rounded off the
same radius as the hooked end of the spring. The
block is gripped in the vice, and the wire, which is
previously cut off to the required length, is inserted
in the hole B and bent over the radius A.
The
slot in the coiling clamp - shown in plan at Fig. 4
and elevation at Fig. 5—is then put over the coiling
pin and C the loose end of the wire is gripped - in
the groove D cut in the bolt head-by the winged
nut on top . The coiling clamp is then wound
round the pin C the requisite number of times,
keeping the wire tight and even, which is easily
accomplished. The wing-nut is then slackened, and
the spring will ease itself enough to allow the end
to be pulled out of the hole. It is then taken off
and the eye in the opposite end made round the

A
3 .

FIG.6
FIG.3

FIG.4

D

FIC.5
JIG FOR WINDING COIL SPRINGS .

two pegs shown at top of C , in the manner shown at
Fig. 6. It may require a pair of pliers to finish the
end off satisfactorily. Large quantities of these
springs have been made from 16 gauge wire, 20 ins.
in each spring with eight coils, and it has been found
that a boy can easily make twenty -five springs per
hour without any trouble.
Our

“ Workshop

Problem

"

Competitions.
General Conditions.
We offer a prize of 1os . 6d. for the best reply to
the workshopproblem given herewith . Replies to
the problem should be illustrated by sketches or
drawings showing how the suggested solution is to
be carried out . Each reply will be awarded marks
in proportion to its merit, 100 marks being the
standard for a reply which is considered as per
fectly fulfilling the conditions of the problem.
Where two or more replies are considered of equal
merit as regards solution of the difficulty , the prize
will go to the one which gives the clearest descrip
tion and drawings ; but it should be remembered
by competitors that a proper appreciation of, and
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The following is the fourth problem for solu
tion :
Workshop Problem No. 4 .
Having a small plain lathe (without a slide-rest)
and a metal barrel 2 ins. long, as shown , with
1 - in . bore, it is desired to cut a screw on the part
marked A, which is 1 9-32nds ins. diameter by
in. long , eleven threads to the inch, to fit a i - in .

A

gas socket. The required thread must be cut by
a single point tool , and no chaser may be used.
The last date for sending in replies to this problem
is April 26th.
Note.-- In the previous announcement of Problem
No. 4 a printer's error made the diameter of the
part A read i in. , instead of 1 9-32nds. ins., which ,
of course , is the diameter required for a i-in . gas
socket. We have, therefore , decided to extend
the, date for receiving entries to April 26th, to
enable any competitors who may have been puzzled
by this error to revise their solutions, if necessary.
An arrangement by which the speed of motor
cars during the measured furlong is printed on a
special chart, has been patented. The chart,
which has a definite travel apart from the car,
is graduated in the same way as a clock face, and
assuming that the police have measured off 220
yds., and are timing the speed for this distance,
immediately the constable holds up his hand the
driver presses a key, which prints a special sign
indicating the exact time of the stoppage, and
the chart shows in what time the 220 yds , were run,
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IV. -An Alternating Current Transformer.
By A. W. M.
( Continued from page 323. )
COR any given transformer of good design the
FOR
amount of magnetism is a fixed quantity for
both primary and secondary coils, because the
magnetism produced by the primary winding also
passes through the secondary winding (neglecting
leakage ). The rate of flow and reversalof the magnet
ism is also a fixed quantity for both windings, because
the reversal of the current in the primary produces
the simultaneous reversal of current in thesecondary .
It follows, therefore, that the voltage produced
in either coil will depend solely upon the number
of turns of wire in that coil . Each coil is thus
practically independent of the other as regards
its voltage .
If the number of turns of wire is the same in
each coil - as in the transformers so far considered
the voltage produced in the primary and secondary

Secondary
.Iturn

remedy for, the difficulty propounded in the pro
blem will count for more than mere neatness in
the preparation of the reply , or ingenuity of sug.
gestion . A record will be kept of the marks gained
by each competitor, and a special prize, of lathe
accessories or tools , value £ 5 , offered by Messrs.
Drummond Bros., Ltd. , will be awarded to the
competitor who scores most marks in connection
with the first six problems. The following are the
general conditions applying to the competition :
( 1 ) All descriptions to be written in ink on one
side of the paper only .
( 2 ) All drawings to be in black ink only , and to
be ongood white paper or cardboard of about fools
cap size. They should be clear and distinct, and
well-proportioned, but need not necessarily be made
to scale .
( 3) All descriptions and drawings should have the
full name and address of the sender, and the num
ber of the problem they refer to clearly written
upon them.
( 4 ) We reserve the right to publish the whole or
any portion of any solution we may think of
sufficient interest to insert.
( 5) The competition will be judged by the Editor
of THE MODEL ENGINEER, whose decision shall be
accepted as final.
( 6 ) All replies to be addressed ' Workshop
Problem Competition ,” THE MODEL ENGINEER,
26–29, Poppin's Court , Fleet Street , London , E.C.
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Allernotor
1000 Volts
I Ampere

Core

Fig . II .
coils will be of the same value. Either coil could ,
therefore, be used as primary or secondary ; if
one coil was connected as primary to an alternator
giving, say, 100 volts pressure, the other coil
would give 100 volts pressure as secondary. Such
a transformer is occasionally used , and would be
called an equal ratio " or
one- to-one trans
former."
Suppose, however, that the alternator gives
1,000 volts pressure, and it is desired to supply
a circuit of lamps at 100 volts pressure, a one- to -one
transformer would not be suitable, because it
would merely reproduce the 1,000 volts pressure
at the secondary terminals. What would be
required is a transformer which will give approxi
mately 1,000 volts as the back voltage ofits primary
coil and 100 volts as the available voltage of its
secondary coil. The primary winding must, there
fore, have ten times as many turns as the secondary
winding, because its back voltage is to be approxi
mately 1,000 volts, whilst the secondary coil
has only to produce 100 volts.
Fig. 1 is a diagram of such a transformer .
The primary coil is wound with ten turns of wire,
which we assume will produce the required back
voltage of nearly 1,000 volts . The secondary
coil is wound with only one turn of wire, and will,
therefore, produce the required pressure of 100
volts, because it is wound with one - tenth as many
turns as the number wound upon the primary
coil. Conversely , if this secondary coil was made

FIG . 12 .

Secondory

Lampsia
100
vol
ts
2000 s
ompere

Alternator
2000 vells
100omperes

FIG . 13 .
up for the internal losses in the transformer ; this
small fraction we will neglect to take into account ,
so as to simplify figures.
If the transformer is of the one- to-one arrange
ment, the volts in both primary and secondary
coils will be practically equal; therefore the amount
of current flowing at any given time will be equal
in each coil, because the watts are equal in each

-Stop -down Transformer
Lomps 100 volte

Secondory
Hot

is wound with four times as many turns of wire
as the primary coil, and, therefore, produces a
voltage four times as great as that applied to the
primary winding . This principle of voltage ac
cording to the number of turns of wire in the
coils applies to all transformers. In actual practice
it is usually necessary to wind a few extra turns on
the secondary coil to compensate for loss of voltage
in the coils due to ohmic resistance and magnetic
leakage.
As already stated, the amount of electrical
energy, measured in watts, taken from the secondary
coil must be balanced by an equal number of watts
put into the primary coil (neglecting losses ). It
should be clearly understood this does not mean
that if you take one watt out of the secondary you
must put two watts into the primary. It means
that if you take one watt out of the secondary you
must supply one watt from the alternator or
mains to the primary, plus a small fraction to make
Step -up tronsformer
Step down fronstormer
Transmission moins
20000 volts
10 omperes

econdary
Primory

6
Alternotor 200 Volts
4 Amperes

coil, and watts are volts multiplied by amperes
(we can assume that voltage and current are in
phase with each other for the purpose of explana
tion , though this is not always so in alternating
current practice .)
If the transformer is of the step -down arrange
ment, the current flowing through the secondary
coil will be greater than the current flowing througb
the primary coil, because the voltage is less. The
current will, in fact , be greater in the same propor
tion as the voltage is less. Referring to Fig . 11 it
will be seen that if 10 amps. is flowing in the
secondary coil , only 1 amp. will flow in the primary
coil, because the voltage applied to the primary
coil is ten times as great as the voltage produced in
the secondary coil . The number of watts, how
ever , is equal in each coil ; no more energy is there
fore being taken from the secondary coil than is
being put into the primary coil.
If the transformer is of the step -up arrangement
the current in the secondary coil will be less than
the current put into the primary coil, but the num
ber of watts supplied to the primary will still be
equal to the number of watts taken from the
secondary coil. Referring to Fig. 12 , it will be
seen that 800 watts are being taken from the

vols
1000

„ Core

coil
Primory
T5urns

Secondory
Turns
-20
coil

Volts
800
2.-IAmpe

the primary, and supplied with a pressure of 100
volts from an alternator, the pressure produced
in the ten-turn coil would be 1,000 volts. The
transformer (as
shown in diagram , Fig. 11 ) would
be called a < 4 ten- to-one step-down transformer,"
because the primary voltage is reduced in this
proportion.
When a transformer is arranged so that the
voltage produced in the secondary coils exceeds
the voltage applied to the primary coil, it is called
a
step -up transformer.” Fig. 12 is a diagram
showing this arrangement. The secondary coil
series
in
Lamps
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Step - up
Transfermer
Transmission moins
20000 volts

Step -down
Tronstormer
Allernoling

500 Volts

Continuous Current
generuter

Alternator 2000 volts

Fig . 14.
secondary, but that 800 watts are also being put
into the primary . The energy is being taken from
the secondary in the form of high voltage and small
current, and is being put into the primary in the
form of low voltage and large current.
The principal use of transformers is for the trans
mission and distribution of electricity over con
siderable distances or areas, but their property of
supplying a secondary voltage exactly to require
ments without the use of rotating parts is so con
venient that they are frequently used on industrial
and domestic circuits.
A simple instance of electric power transmission
is shown in Fig. 13. By the use of a step- up
transformer the voltage at which the current is
sent through the transmission wires is raised to a
very high value. The current would therefore be
decreased in a corresponding proportion , enabling
a large amount of electrical energy to be trans
mitted through comparatively small wires, thus
effecting an economy in cost of the transmission
line . It is quite obvious that the line wires would
have to be of much larger size to carry the
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100 amps. generated by the alternator at the lower
voltage than the IO amps. produced in the
secondary of the step -up transformer.
At the extremity of the line the step -down trans.
former enables the electric energy to be obtained
at low pressure, but large current - that is , in a
form in which it can be used for domestic purposes .
The reader will notice that the cost of the line wires
would be very much increased if they were large

Secondary

Supply moins 200 volts

Primary

Step down fronsformer

Are lamps in porollel

Fig. 15

that an economy is effected by keeping the pressure
in the connecting mains as high as 1,000 volts.
An example of the use of a transformer to supply
current to a domestic circuit of arc lamps is shown
in Fig . 15 , the pressure of the supply mains being
200 volts , this is too high for the arc lamps, which
only require 40 volts ; but by using a transformer
the lower voltage is obtained economically. The
lamps being in parallel, one or more of them can be
switched off without interfering with the
others , the primary of the transformer taking
current as required .
Transformers are generally connected in
parallel ( see Fig . 16 , which represents three
sub- transformers connected to a supply
main ) , each transformer supplying current
The mains must be
to a particular area.
large enough to carry the primary current
by each transformer - that is ,
requi
5 amps. each --because they step down the
voltage in the proportion of 20 to 1 ; there
fore the current will be increased in the
40 volts same proportion.
It is possible to connect transformers in
series—that is, with their primary windings
all in series with each other (see Fig . 17 ) .
In this system the mains need . be only
large enough to carry the primary cur
rent required by one transformer, but

enough to carry the 2,000 amps. direct from the
alternator to the lamps. The amount of elec
trical energy generated , transmitted , and used at
the lamps is 200,000 watts ; the alternator will
have to provide, in addition, electrical energy to
make up for the losses in each transformer and in
the line wires. It would be possible to do away
with the step - up transformer and generate electri
cal energy at 20,000 volts at once, thus avoiding
the cost of the transformer and its losses. Prac
tically, however, it is often convenient to use the
step -up transformer. There is greater risk of
breakdown and danger by generating at very high
voltage, whilst the step -up transformer can be placed
in a position free from danger.
Fig. 14 is a diagram of a transmission system in

Moins 300 volls
10 amperes

Lomp,
volts
10omp100
eres

Lamps 100 volts
10opener
Fig . 17 .

Lemps 100 valls
10 omperes

Morns 2000 voll 15 omper

Lamp . 100 volls . Fig. 16.
100 omperes

Lomp . 100 volt
100 omperes

Lomps 100 volt
100 amperes

which the electrical energy is utilised for different
purposes after leaving the step -down transformer .
A part of it is supplied to a second step -down
transformer, from the secondary of which it is
taken in a form suitable for lighting lamps. Another
part is supplied to an alternating current motor,
which drives a continuous current generator, pro
ducing electrical energy to work a system of tram
ways, the transformer and alternating current
motor being so far from the step -down transformer

the voltage must be equal to the combined
voltage required by the primary coils of the
transformers. In Fig . 17 one -to -one trans
formers are used — and the voltage required
by each primary is 100 volts ; the mains
must , therefore, be at 300 volts pressure. In
actual practice such a system would have
a pressure very much highe than this in
the mains.
The secondary load must be
kept at .constant value at each transformer ;
any alteration would affect the current in
the primary coil, and consequently affect
the other transformers.
( To be continued .)

SUBMARINE TELEGRAPHY . -It is interesting to
note that nearly forty steamers, specially con
structed and equipped, are required to keep the
submarine telegraph cables of the world in
repair.
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A Model Sailing Yacht .

By H. Guy
'HE following are a few particulars of my small
TH model yacht, the general appearance of
which can be judged by the photograph
reproduced herewith : —She is 2 ft. long by 5 ins .
from beam by 64 ins . deep . The hull was cut
a piece of yellow pine, 2 ft. by 5 ins. by 44 ins . ,
and then hollowed out to about 3-16ths in. thick .
A piece of wood 2 ins . wide by } in . thick was then
screwed on and shaped to form the keel ; it was
then taken off again and the dovetail piece , which
can be seen in the photograph, cut out for the lead ,
which was made a tight fit, and then screwed in
through the top of the keel, which was then per
manently fixed with three 2 - in . screws from the
Inside.

MR . H. Guy's MODEL YACHT .
The mast step was then fixed 81 ins. from
the bow , after which the deck was fitted and fixed
with small brass screws. The spars were made
of pine (with the exception of the mast ,
which is of oak ) , and are of the following dimen
sions :—Mast, 2 ft . 34 ins. long ( 3 } ins . below deck) ;
main boom , 18 ins. long ; gaff, 101 ins. long ; top
sail yard , 9 ins. long ; jib-boom , 16 ins. long ; and
bowsprit, 12 ins . long ( 2 ins. inboard ).
The sails are of fine linen and have no special
feature, except the mainsail, the luff of which is
taped and then punched through with ten eyelets
( such as are used on boots ), spaced at equal dis
tances apart, through which twine is passed and
laced round the mast .
The boat is painted white above the water - line ,
and light blue below , and then varnished . The
deck is lined to represent planking , and then var
nished . I have two swing rudders, which are not
shown in the photograph .
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Tests of Large Shaft Bearings. —At a recent
meeting of the American Society of Mechanical
Engineers particulars were given by Mr. Albert
Kingsbury of tests of the bearings of a large hori
zontal shaft, which was rigidly supported on two
bearings, each 9 ins. in diameter and 30 ins. long ,
with a third bearing 15 ins. in diameter and 40 ins.
long in the middle , the shaft being subjected to
pressures varying from 25 to 50 tons. A Westing
house 150 h.-p. railway motor was employed to
turn the shaft. Great care was taken to make
the shaft journals and the babbitted bearings true.
In the larger bearing the clearance over the top
and sides was 0'03 in ., and in the smaller ones
0'008 in . All the bearings were flooded with oil,
and the larger one had provision for water -cooling.
Under these conditions ic was found that
the thickness of the oil film increased
with the speed , and that it varied from
practically nothing at 300 revolutions per
minute to over 0 ·003 in . at 1,200 revolu
tions per minute ; and it was found that
water- cooling had not to be resorted to
even with speeds greatly in excess of
those ordinarily adopted . It was found
that the power required to drive the
shaft was very nearly proportional to the
speed of the shaft , quite independently
of other conditions, such as load, final
temperature attained , and the lubricant
used. The power required with constant
load of 25 tons varied from 179 to 506
revolutions per minute.
If, however ,
the speed remained constant and the
loads varied , the power required to drive
did not change .
The French
Army Quadricycles.
military engineers are still experimenting
with an automobile quadricycle, to run
on rails, and adapted to the railway
gauges on the main lines of the county.
Some of these quadricycles, fitted with
2 h.-p. or 3 h.-p. motors, and running at
a speed of 18 miles an hour, have been in
use for some time now on the outer circle
railway lines of Paris, and in the neighbour
ing departments.
The World's Largest Ships. --The following table
may be of interest, taken from the Glasgou Herald,
giving the dimensions of the world's ten largest ships,
either in course of construction or already running :
Types
Length . Breadth . Depth . I.H.-P.
Lusitania
4-SC. tur. 787.6 88.0 60.6 33,200
Mauritania · 4- sc . tur. 787.6 88.0 60.6 33,200
Kaiserin Au
guste Vic
T.s.s.
727.6 77.6 54.0 25,000
toria
T.s.s.
Adriatic
727.6 75.6 49.0 25,000
T.s.s.
Baltic
727.6 75.6 49.0 23,875
T.s.s.
Amerika
690-0 74:6 53.0 22,250
T.s.s.
100.0 75.6 49.0 21,035
Cedric
Celtic
T.s.s.
7000 75.6 49.0 20,904
575.0 72.6 43.9 19,594
T.s.s.
Caronia
Carmania
3 -sc. tur 675.0 72.6 43.9 19,524

—
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Locomotive Notes .

By Chas. S. LAKE .
ANOTHER PAGE OF LOCOMOTIVE HISTORY
COMPLETED .
Those famous broad - gauge locomotives, the
" North Star," and “ Lord of the Isles " —the
former built in 1836–7, and the latter in 1851–
have at length been relegated to the scrap
heap after having been offered to and reluctantly
refused by the authorities at certain public insti- .
tutions where it was hoped they might have been
found a welcome place as relics of locomotive
history. One would almost have thought that the
Great Western Railway Company — to whom it
is hardly necessary to say that the veterans be
longed -- would themselves have considered it
worth while to mount these historic engines on
the platform at one or other of the larger stations
on their line in the same way as has been done
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SMART RUNNING ON THE GREAT NORTHERN
RAILWAY.
The writer recently noted a fine performance on
the part of one of the Atlantic type locomotives
of the Great Northern Railway. The engine, in
question , No. 1410,
which is one of the latest
additions to the 6 251 ” series, left Peterborough
with a load equal to 174 coaches, and ran to King's
Cross, 764 miles distant, in 87 minutes, with stops
at Huntingdon and Finsbury Park . The train
was the one due to leave Peterborough at 6.30 p.m. ,
and reach King's Cross at 8.5 p.m. , but on this
particular occasion it did not leave the former place
until 6.38 p.m. , or 8 minutes behind time. The
stops at Huntingdon and Finsbury Park ( the
latter for ticket- collecting purposes) consumed
5 out of the 87 minutes occupied in running the
whole distance, so that the net timing was reduced
to 82 minutes, which gives an average speed of
very nearly 56 miles per hour. With the load and on
a stormy night such as this was, the performance
ranks as a very good one.
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FIG. 1. –4–4–0 TYPE NARROW GAUGE TANK LOCOMOTIVE .
( Built by Messrs . W. G. Bagnall, Ltd. , Stafford. )
by the North -Eastern Railway at Darlington , with
the " Locomotion ” and another engine ; but it is
evident that they do not take that view of the
matter - otherwise the two world -famous locomo
tives would have been spared the fate which has
now closed their career for ever.
An equally well -known locomotive, the “ Corn
wall," built at the Crewe works of the London and
North -Western Railway in 1847 , has recently been
finally withdrawn from service. It is sincerely
to be hoped , however, that she will not follow in
the wake of her unfortunate contemporaries
on the Great Western Railway . All three engines
mentioned were of the single -driving type, and all
had been exhibited , in London and elsewhere,
at various times in their career.

LOCOMOTIVE FIREBOXES.
In the discussion which 64 followed Mr. G. J.
Churchward's paper on
Large Locomotive
Boilers ” at a meeting of the Institution of Me
chanical Engineers, Mr. Geo. Hughes , chief
mechanical engineer of the Lancashire and York
shire Railway, stated that his Company had built
twenty - one engines with corrugated fireboxes .
Most of the engines had steel back tube plates,
but two were provided with copper tube plates,
and as experience showed that much less leakage
occurred with the copper plates, the steel ones
were gradually replaced by others of copper , with
greatly improved results. Another speaker re
marked that he had had experience with both steel
and copper tube plates, and would not care to say
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that the former gave any more trouble than did
the latter with regard to leakage. It was, said the
speaker, interesting to note that when the Lan
cashire and Yorkshire Company built these engines
they also provided a 200 - ton jack, anticipating that
these furnaces would come down , as they do in
marine practice, and as a matter of fact there had
been occasion to use this jack in straightening up
some fireboxes that came down in accordance
with expectation.
Two INTERESTING NARROW-GAUGE LOCOMOTIVES.
Among numerous other locomotives built by
Messrs. W. G. Bagnall, Ltd. , Castle Engine Works,
Stafford , for narrow -gauge lines are those illustrated
herewith. Fig. I shows a 4–4–0 type side-tank
engine , one of 35 built by the firm mentioned and
despatched by them to Egypt for service on the
Suakim -Berber Railway ; the gauge of which is
2 ft. 51 ins. The engine, as will be seen , has
outside cylinders , and a pump driven off the cross
head feeds the boiler, which latter is fitted with
an extended smokebox, and carries a steam dome
on the second ring . The fixed wheel-base of the
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Engineering Drawing for
Beginners.

By H. MUNCASTER.
( Continued from page 307. )
E give in Fig. 24 (page 348) a sketch of
WE a locomotive crank showing working de.
tails of one- half of the shaft. This will
serve to show how one view gives the means of
projecting another view when they are placed
in their proper relative positions.
It will be
noticed that the end view is drawn on the same
centre line as the side view . By projecting the
points ab, the proper position of the lines ( a' b'),
limiting the web of the crank, can be obtained .
Where it is not intended to complete a shaft or rod
it is generally shown broken off, as in the side view.
To enable the student to more thoroughly grasp
the idea of projection , Fig. 25 should be drawn.
Begin by drawing the end view . Having completed
this, measure off the position of the vertical lines
on the side view , draw faintly the vertical line i

< ZIET

Fig. 2. – NARROW GAUGE ESTATE LOCOMOTIVE .
(Built by Messrs. W. G. Bagnall, Lid . , Stafford .)

engine is 5 ft., and the total wheel -base 13 ft. 6 ins. ,
other dimensions being as follows :
Cylinders, 91 ins. diameter by 14 ins. stroke.
Coupled wheels, 2 ft . 6 ins. diameter.
Bogie wheels, i ft. 9 ins.
Boiler : Length of barrel, 7 ft. 3 ins.
Diameter of barrel, 2 ft. 84 ins.
Number of tubes, 65 .
Diameter of tubes, If ins.
Heating surface : tubes, 224 sq . ft.;
firebox, 30 sq. ft. ; total , 254 sq . ft.
Grate area, 5 sq. ft.
Working pressure, 140 lbs. per sq . in .
Total weight in working order , 15 tons.
Total length over buffer beams, 19 ft. of in.
Tank capacity, 300 gallons. Bunker, 20 cubic ft.
The engine is fitted with hand -brakes, and in
addition to the pump already referred to, one
7 -mm . Gresham & Craven injector is used for
boiler -feeding purposes. The engines are fitted
with Baguley's patent valve-gear.
The second engine illustrated was built by
Messrs. Bagnall for a gentleman's estate . It is
modelled , as will be seen ,on the lines of the famous
single-wheelers of Mr. Patrick Stirling's design ,
on the Great Northern Railway. The dimensions
in this case are not available .

of indefinite length, when all the horizontal lines
can be projected ] by the tee -square, no measuring
off being required .
These views, which represent a locomotive crank
shaft for a scale model, should be drawn to a scale
of double the real size . In giving the size of any
cylindrical object it is well to state that it is the
diameter that is given ; this dispenses with any
doubt as to whether it will be round or square .
Where no other view indicates this, it is possible
that a mistake may occur in working to a drawing
where this is omitted . The writer can recall many
such instances where an error would not have been
possible had the dimension been described as a
diameter. The word is contracted to “ dia ." or
“ diam .”
Fig. 27 shows a common type of crankshaft used
in marine engine practice. The cranks are built up
of hammered steel fitches, machined , bored ,
and shrunk on to the shafts and pins, and keys
fitted . The proportions are taken, approximately ,
from a triple -expansion engine by a leading firm of
engineers.
Another type of built-up crankshaft is shown
in Figs . 28 and 29 . The proportions are given
taking the shaft as a unit. To get the actual size
of any part for a given diameter of shaft, it is only
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A suitable rule for the size of the key is :
D
W
Width of key
+ fin .
W
Thickness
+ in
2
where D = diameter of shaft or pin .
A disc crank is shown in Fig. 31. A section is
introduced , taken on
a
the centre line of the
crank ; it is not usual
B김
7
in a case like this to
show the shafts and
pins in section .
The crank is of the
balanced type, suitable
for a high rate of rota
tion.
7_132
4
k bü
The details are hardly
11
sufficient.
A section
on the horizontal line
should be added by
the student , showing
the thickness of the
web at B, which is
9-16ths in . It is usual
to tint the section
according to thenature
Fig. 24.- LOCOMOTIVE CRANK .
of the material of which
the part is to be made .
shaft broken , as in the example, which is sometimes
done to save space on the paper. Draw first the
end view . An error is here purposely introduced
in projecting , which should be looked out and recti
fied in the exercise .

necessary to multiply that diameter by the figure
given. Example: What is the thickness of crank-web
required for a shaft of gins . diameter ? :6 X 9 = 5.4 ins.
As an exercise , the student should draw the complete
shaft , as in Fig. 29 , for a shaft i in . in diameter,
the cranks to be 4 ins, apart centre to centre , and
the pins to have an angular distance apart of
120 degs. Draw to the exact size, and do not show

*
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Fig . 30. -FORM OF CAST IRON CRANK .
A form of cast- iron crank is shown in Fig. 30 .
Commence by drawing the circles representing the
bosses, holes for shaft and crank- pin . From the
centre of each boss set off a line at an angle of
45 degs . , through the points where the lines and
circles intersect draw the line forming the edge
of the crank web . The thickness of the web is given.
The method of projecting the side view will be
readily understood, the lines a a and b b limiting
the length of the line showing the web. The key
way should be shown . Where one key only is used,
it should be on the centre line of the crank, and next
to the web in each case . The key is if ins . by
11-16ths in. for the shaft , and fin . by 7-16ths in.
for the crank- pin ,

ke
Fig . 31. - Disc Crank .
After the drawing is complete , the surfaces shown
hatched may be coloured by a thin wash of Payne's
grey , which is the colour usually adopted to indi
cate cast iron .
( To be continued. )

New STEAMER FOR THE L. & S.W.R. - Messrs.
Vickers, Son & Maxim have contracted to build
a high -class steamer for the Channel Island
service of the L. & S.W.R.
The vessel is to
be 250 ft. long , 34 ft. wide, and 15 ft. in depth.
She will be driven by reciprocating machinery.

-
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Rolling Stock

and

Railway Station .

springs. The buffers and draw -hooks are also
brass castings from my own patterns ; they have
spiral springs. The wheels are brass, fitted on to

By J. BAIRD .
HE photographs reproduced herewith repre
TH sent models I have constructed in my spare
time. There are two model goods wagons,
$ scale , 31gauge , one of which is shown in Fig . 1. The
under-frames are built of oak bars } in . by in . , in

FIG. 1.— MODEL GOODS WAGON .

cross section.
The jointsare glued , and then secured
with small round -headed brass screws, making a
strong job. The sides, floor and ends are also made

Fig . 3. — MODEL SIGNAL Post.

Fig . 2.-MR. J. BAIRD'S MODEL RAILWAY STATION .
from oak, in . thick, and grooved and fitted with
corner plates and screws. The horn plates are cut
out of 1-16th-in. hard brass, and filed up in pairs.
The axle-boxes are brass, and fitted with the usual

steel axles. The wagons are 141 ins. long and
5 } ins. wide, and they run very smoothly.
The model station ( Fig. 2 ) is over 3 ft . long, and
is fitted with waiting -room , with seats inside. One
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end of station has a slope, and all the posts and
railings are cut separately . The posts have small
round knobs on top, which give them a good
appearance. There is a passage at the back ,
with steps up to platform . The roof of the waiting
room took 480 pieces of very thin cardboard to
cover and represent slates.
The signal ( Fig. 3 ) is fitted in a block of wood ,
and stands about 24 ins. high. The post is 1 in .
square at bottom and tapers to fin. at top.
The
ornament on top is a small wooden knob and a brass
foot from an old timepiece. The arm is brass,
fin . thick, and the spectacle is also cut out of
brass, with the usual red and green colours. The
lamp is a dummy one. The ladder and platfocm
are brass, and the whole is enamelled the usual
colours.
I may mention that the rails and chairs seen in
the photographs are my own make when I was in
the foundry ; they are cast iron , and polished on
top for smooth running.

Magnetic

Curves .

By C. J. Watson .
Triedad considerable interest and instruction,
and is also one which can be undertaken with
very little apparatus.
Take a small magnet , such as can be obtained , of
a horseshoe shape,for a few pence ; lay over it a
piece of white paper or thin card, and sprinkle it
with iron filings ; gently rap the table on which
the magnet rests, and the filings will spontaneously
arrange themselves in curves over and around the
magnet . These beautiful forms never fail to im
press the beholder with astonishment , and of
which familiarity can scarcely breed contempt.
By taking magnets of differentshapes, and placing
in their vicinity pieces of soft iron , a great variety
of figures can be obtained ; whilst much more
powerful effects can be produced by the use of
electro -magnets.
In order that the filings may arrange themselves
regularly, it is necessary that the paper be held
perfectly flat and stiff. This may be done by
stretching it on a wooden frame, first moistening it
and then pasting it round its edges to the frame .
For large pictures it is advantageous to coat a
sheet of thin glass with white paper by means of
paste ; but for small pictures the thickness of the
glass is an objection , as the nearer the plane of the
picture is to the magnet the more distinct will be
the result . In order to distribute the filings uni
formly they should be placed in a small jar with a
piece of muslin tied over it . The jar is then in
verted and gently shaken about over the paper,
like a pepper -box. The size of the filings should
depend, to some extent , upon the size of the picture
desired . For large ones, which are to be viewed
at a distance, or to be reduced by photography , it
is advisable to use rather coarse filings ;for small
pictures, for studying their finer details, and
especially for lantern slides made of the natural
size of the curves , it is necessary to use the finest
filings procurable. Probably the finely divided
iron produced by reducing precipitated ferric oxide
by heat in a stream of coal gas would yield the
best result . Such finely divided iron commonly
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takes fire on exposure to the atmosphere, but this
is no objection , as the black oxide thus formed is
readily susceptible of magnetisation, and after
pulverisation in a mortar can be very uniformly
distributed on the paper.
Indeed , it is recom
mended in all cases to previously make the iron
filings red hot , as it makes them blacker, and by
destroying any grease upon them prevents any
clogging by their sticking together.
On seeing these magnetic pictures one is involun
tarily led to wish for a means of preserving them for
comparison and study . A simple method is to
coat a sheet of paper with gum solution or starch
paste , lay it face downwards upon the magnetic
picture , put another sheet of paper upon it , and
then carefully press it down with a cloth. The
paper coated with the sticky solution is best allowed
to partially dry before application ; but this method
is subject to the disadvantage that the filings are
afterwards apt to rust . A better way is to coat
cardboard by means of heat with hard white wax
( not paraffin ), to be obtained from a druggist ; the
magnetic curves can be obtained on this, and then
fixed by holding a hot iron a short distance over
them , so as to melt the wax . Biistol board should
be used for the card , as it does not allow the melted
wax to soak into it . In a similar way they may be
obtained on glass by coating it with varnish , such
as is used for photographic negatives. When this
is set , produce the curves upon it , and fix by means
of a spray of methylated spirit , using one of the
blowing -tubes sold for distributing perfumes.
Then, whilst the plate is damp with the spirit,
gently warm it , and the softened varnish will grip
the particles of filings and hold them in their place .
This method does very well for lantern slides .
If the curves be obtained upon a piece of the
paper used in drawing offices to obtain blue photo
graphic prints, the whole exposed to daylight, and
after brushing off the filings well washed in water,
a picture will be obtained in which the filings are
represented by the white spaces, where they have
kept off the light. As far as possible, the light
should only be allowed to fall vertically upon the
paper , or, at any rate , only in one direction . When
it is sufficient to copy a small magnetic picture of
its natural size, a simple method is to use a photo
graphic negative film on which to obtain the
curves , its thinness allowing them to be obtained
very close to the magnet . This must , of course ,
be done in red light ; and then by burning a wax
match 2 ft . above the film , and afterwards develop
ing it in the usual way known to all amateur photo
graphers, a negative will be obtained of the curves,
which can , of course , be used for producing any
number of prints.
When electric currents are employed , much
finer and more delicate results are obtained by
photographing them with a camera . Usually a
t-plate camera is quite sufficient, as the pictures are
then the right size for making lantern slides by
contact . As the curves have to be obtained on a
horizontal surface , it is necessary to mount the
camera so that the lens faces vertically downwards
upon them ; and it is advisable to let the light fall
as nearly as possible vertically upon the paper, as
otherwise the edges of the filings will be softened
off by their own shadows. In some instances the
curves have to be produced in places where the
camera cannot be focussed upon them - as, for
instance , in the interior of a coil - but with care
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they can be brought outside and placed in the open
under the camera .
Much valuable information can be obtained by
the inspection of these magnetic curves. On
observing them it will be noticed that they run more
or less from one point of the magnet to another,
at some distance along it , these two points being
termed its “ poles.” In the case of a short straight
magnet , the poles are situated at points about one
sixth of its length from its two ends. With longer
magnets they are situated proportionately nearer
their ends , and , moreover , are less definitely
marked . It will be commonly noticed that over
the magnet itself there are few or no filings, but
that they are strongly clustered along its edge , so
that the outline of the magnet is well marked by
the aggregation of the filings ; and this is especially
noticeable around its ends. It is commonly said
in text- books that a magnet may be regarded as
having its magnetism concentrated in its two poles,
but this is only true as regards its action at some
distance from itself, for the slightest observation
of the way in which the filings adhere to a magnet
will show that, at any rate close to its surface, its
attractive force is greatest at its ends. Moreover,
in the case of a magnet of a square section — that
is, such as a square bar — the magnetic force will
be seen to be much more strongly developed at its
angular edges than on its flat surfaces.
The reason why the iron filings spontaneously
arrange themselves into these peculiar curves is
that every particle of iron placed in the vicinity
of a magnet becomes itself a magnet by induction .

FIG. 1 .
Thus every small fragment, not being of a globular
shape, becomes a little magnet having a north pole
at one end and a south pole at the other, and then,
like a compass needle, it tends to set itself in the
direction of the magnetic force at that point ; for
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it is to be noted that the lines of magnetic force
exist everywhere in the neighbourhood of a magnet ,
even when there are no filings there to show their
presence. The realisation of this fact enables us
to comprehend the idea of the magnetic field , which
is so useful in explaining the various laws of electro
magnetic actions. The curved lines of filings, in

FIG . 1a.

FIG . 3a .

fact , bring visibly before us the lines of magnetic
force , which are a conception of the imagination of
mathematicians. By assuming that these lines of
force are like elastic threads tending to contract.
and that at the same time they mutually repel
each other sideways , all the phenomena of mag.
netic motions may be explained . It should be
noted that magnetic curves as seen by the mathe
matician always form closed loops ; and even when
they appear to terminate at the poles of magnets
they really pass on through the iron or steel of which
they are composed. It is, in fact, possible to mag.
netise a steel ring so that the
lines of force are entirely con
tained within its material , going
round and round inside it , and
showing no sign of their pre
sence outside it.
It is very instructive to pic
ture to ourselves the way in
which a bar on being magnet
ised sets up the magnetic field ,
The lines of force are not shot
out from either or both poles
to meet midway in space, but
they must be regarded as com
ing sideways out of the bar ;
and as its magnetism is con
tinually increased, the freshly
formed lines successively push
farther out those previously
formed . Nothing but a cine
matographic picture could do
justice to this idea ,which would
bring home to us the reality of
the magnetic field in a way that
no amount of writing can do.
To proceed with the descrip
tion of the accompanying pho
tographs, Fig. I is taken from
over the poles of a horseshoe
electro -magnet (see Fig . 1a). It
will be noticed that there aie
no lines, as such , over the ends
of the magnet ; in fact , the
filings are there standing up on end . At a little
distance around each pole is seen a comparatively
clear space, and this is due to the powerfully
attractive action of the edges of the ends of the
magnet dragging the filings away to them.
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Fig . 2 was taken
but the current was
the magnet that the
polarity -- i.e., that

with the same electromagnet,
so sent round the two limbs of
two ends should have thº same
they were either two north

o
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ENGINEERING TABLES AND DATA. By Prof.
Pullen. Manchester : Scientific Publishing Co.
Price 2s.6d . net , postage 3d .
Professor Pullen's new text -book is especially
designed for the engineering
student. It contains a large
amount of mathematical
data which even the cleverest
student could not be expected
to carry in his mind, together
with excellently arranged
tables of water pressures, ex
pansion and densities, specific
heats of various substances,
properties of saturated steam ,
temperature entropy tables,
British metrical equivalents,
and useful information on
mensuration and geometry.
The book is excellently pro
cluced and well arranged.

For some time past the
L.N.W.R. Co. have been con
structing a steel bridge weigh
ing 305 tons and measuring 60
ft . to go across Lichfield Rond .
By means of two 50-ton hy
draulic rams , attached to a
couple of six -wheeled trollics,
the whole structure wa ,
moved over the 30 ft . which

FIG . 2 .
poles or two south ones .
It shows
very clearly the apparently repulsive
action of the magnetic lines , when
proceeding side by side in the same
direction , and if the two poles were free
to move they would in consequence
mutually recede from each other.
In Fig . 3 we have a picture taken
opposite the end of a straight electro
magnet (see Fig. 3a ) .
Here the
curves appear ( if I may so say it ) as
radiating straight lines ; but it must
be remembered that the magnetic field
contains space of three dimensions,
and that we have here only a cross
section at right angles to its axis .
( To be continued .)
For the

Bookshelf .

[ Any book reviewed under this heading can be ob.
tained from THE MODEL ENGINEFR Pook
Department, 26-29, Poppin's Court, Fleet
Street, London , E.C. , by remitting the pub .
lished price and the cost of postage.]
RADIOGRAPHY . By S. R. Bottone.
London : Whittaker & Co. Price
35. 6d . net, postage 3d .
The second edition of this handbook
includes all the more recent improve
ments, both in the design of X-ray tubes
and the methods of using them , together
with further notes on the therapeutic
effects of the rays, the probable cause and means of
avoiding X-ray burns (dermatitis). The book com :
prises over 200 pages, and is amply illustrated .

FIG . 3 .
intervened between the spot on which it had been
built and its final resting place , the operation occupy
ing only sixteen minutes.
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A Small Bazaar Shocking Coil .
By WALTER Curtis .
'HE coil shown in the accompanying photo
in my spare time, the wood used being 7 -in .
mahogany . The first part that I made was the
bobbin , which consists of a paper tube } in. dia
meter, with two mahogany ends glued on. The
ends are it ins. square, and it is 4 ins. long over
The core is a bundle of iron wire
all.
in.

0
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view and section of the revolving disc on which the
figures are written, A being the revolving disc, B
the opening in front through which the figures are
seen ; C is the wooden pulley, around which the
piece of gut ( D ) travels ; E is the screw on which A
revolves ; F, Fare small pulleys; G is theelasticband
which serves to revolve A back to its first position .
On the handles being pulled towards the operator,
the cords draw the regulating tube out, which pulls
the gut D in the direction marked, revolving the
disc A. When the regulator tube is out to its full
extent, the bell rings by the aid of an automatic
switch ( shown in detail at Fig. 3 ), which cuts out
contact- breaker and rings bell. On the small
lever being pushed back, the elastic band G returns
the disc A to its first position .
With reference to Fig. 3 , A is the small lever
between the handles which is screwed to the cross
ece ( shown by the dotted lines). The crosspiece
is fixed to the draw tube, and can be operated by
the handles ; B is the slot in which A travels, C is
a piece of springy brass fixed to D, which is con
nected to battery ; E is connected to one pillar
of contact-breaker, and F is connected to one
terminal of the bell. The switch , as shown in
sketch, is in correct position for contact-breaker
being in circuit, as will be seen. As lever A ad
vances by the handles being pulled it touches the
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FIG . 1. - SMALL BAZAAR SHOCKING COIL.
diameter and 4 ins. long , and is sweated and filed
at the contact -breaker end to ensure a flat surface.
The bobbin is wound with two layers No. 20
D.C.C. for the primary winding, which is then soaked
in paraffin wax. For the secondary winding, 2 ozs.
No. 36 D.s.c. is used, each layer of wire being
insulated from its neighbour by a layer of paraffin
wax paper. At the termination of each layer of
wire a loop is drawn out ; when winding is finished
these loops are bared , and each one joined to a
short length of wire, which is taken to its prede
termined stud on the switch shown on left-hand
side of bell, forming one of the six different powers.
The switch shown on the right -hand side of bell is
to enable extra cells to be brought into use as
required . The bell rings when indicator is at
No. 9 , the draw tube being out to its full extent,
and consequently the power at its greatest.
The indicator consists of a round cardboard
disc, 4 ins. diameter, having figures ranging from
o to 9 written on it. Fixed to the back of the disc
is a small wood pulley, i in . diameter, having a
groove fin. deep and } in . wide cut in it, around
which a piece of gut is made to travel, which
unwinds as tube is drawn out by handles, and re
winds when tube is pushed in by the small lever
shown between the handles. An elastic band
attached to end of gut serves to revolve the pulley
back to its first position. To more clearly explain
the indicator mechanism , reference should be made
to the following drawing ( Fig. 2 ) , which is a back
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G

FIG . 2. - INDICATOR MECHANISM .
( Quarter full size .)
BI

A
D

C

ente
Err
or

FIG . 3.- AUTOMATIC SWITCH .
(Half full size .)

piece of brass connected to D, and shunts the cur .
rent from E ( controlling contact -breaker) to F,
thus ringing the bell.
In conclusion , I may add that when switch is on the
second stud the shock is very mild , but when it is
on the fifth or sixth stud it is much stronger than
any one person can take.
LAMPBLACK manufacture by the imperfect com
bustion of natural gas is extensively developed in
West Virginia . It is said that from 30 to 40 mil
lion cubic feet of gas per day are consumed in this
most wasteful process,
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Model Yachting Correspondence.
--( The Edlior 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, 4 destred, but the full
name and address of the sender MUST Invariably be attached ,
though not necessarlly intended for publication .]
A Proposed “ Central Representative Board ”
and “ National Challenge Trophy .”
To the Editor of The MODEL ENGINEER.
SIR , —May I , through the medium of your
valued columns, convey the following general
message to our colleagues of the various model
yacht clubs in London and the provinces, whom
we are unable to reach otherwise, on a matter of
vital interest to our sport.
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this , which must be, to all true lovers of the sport,
a deplorable state of affairs, there should be consti.
tuted a Central Board , to which the clubs should
become affiliated, whose first duty would be to
compile a Code of Laws, which should constitute
a basis of conformity for all clubs, allowing ample
latitude to meet the divergent requirements and
exigencies of individual clubs.
No doubt the present state of things is but tem
porary, but there must arrive a time, if the present
popular interest endures and increases, when
practically all towns of importance will have their
yachting “ stations.” It will be necessary to
create this authority a central depository of power,
with the executive placed under the control of a
president , when we may hope for the abandonment
of some of the evils peculiar to disorganisation and

THE ALEXANDRA MODEL YACHT CLUB, VICTORIA PARK, LONDON .
Appreciation of the work and value of model
yachting - physically and mentally — has grown ,
and is growing, in all parts of the country, but
unfortunately we have no controlling authority ” ;
and those of us who are anxious to prevent a re
currence of those principles — or rather lack of
principles — with other influences which tend to
accentuate the evils notoriously prevailing to the
detriment of some other forms of sport, feel that
there is immediate necessity for this authority,
There should be no deviation from a recognised
and accepted standard.
To-day we have no body to enforce uniformity ;
each club is apparently going its own way, without
cohesion , without organisation, and to remedy

the contagion of a multiplicity of rules. This
body will represent a practical endeavour to
ameliorate, if not to entirely remove, these evil
conditions. I do not anticipate any great change
immediately, but it is desirable in the common
interest to have the matter adjusted as soon as
possible, so that the younger clubs may profit
by the experience of the older, many of which,
by failing to recognise at the beginning of their
growth that development would become necessary,
have had to make changes after years of fruitless
effort, and that the constant tendency favours
a gradual evolution.
Model yachting , like the State, must derive its
force from its own subjects and adherents, and it

April 12 , 1906.

The Model Engineer and Electrician .

is true to say that the sport is strong in proportion
to the number of men who believe in it . Each
club or community of members should decide
what function it ought to perform ; and efficiency
is best secured by causing all orders and regulations
to be issued in the name of a single authority.
An interchange of views at a conference, with
some reflections upon the lessons taught by the
present crisis, would be very instructive ; the repre
sentatives might , after conferring with their re
spective colleagues, meet again at a later date,
with a view to arriving at an understanding accept
able to all. I readily admit that there are diffi
culties, the most serious being, perhaps, that of
distance ; but when I mention that in this club,
which I have the honour to represent , we have a
member — a working man , whose duty calls him
at times to distant parts of the kingdom - en
thusiastic enough to make a journey from Liverpool,
Manchester, and even Glasgow , to join in our
periodical week-end matches, and then to return
in time for the work of the following week, I have
strong faith in , and do not despair of, the enthusiasm
of our fellow sportsmen in the provinces , if we can
provide a worthy incentive.
In this connection, efforts should be made to
secure for the sport a National Challenge Trophy,
to be competed for annually — one that shall be
worthy of the sport, and which shall be regarded
as the “ blue riband " of the model yachting
world. I am not without hope that this will be
forthcoming, provided that we can ensure the
support and co -operation of our provincial col
leagues. The twelve, or so , metropolitan clubs,
I do not doubt, would heartily endorse any prac
ticable effort towards advancing and ensuring
the success of the scheme , and placing it upon an
equitable, sound , and businesslike basis ; but
we need,above all, the sympathy and active support
of our fellow yachtsmen inall parts of the country,
and their participation in the contest when in
stituted .
I shall be pleased to hear privately, or with
your permission , Mr. Editor, through the columns
of THE MODEL ENGINEER, from the representatives
of model yacht clubs, concerning any matter in
relation to the Central Authority, and initiation of
a National Challenge Trophy, and should feel
grateful for any information or suggestion that
might aid us in establishing and enhancing the
value and prestige of this proposed annual event.
Yours truly ,
W. G. BrittAIN ( Hon . Sec .)
Alexandra Model Yacht Club, Victoria Park ,
London, E. March 24th, 1906 .
81 , Clinton Road, Grove Road, Bow , E.
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Visit. -On Saturday, April 21st , a visit will be
made to the Old Kent Road Works of the South
Metropolitan Gas Company, at 3 o'clock . The
party is limited to about thirty members , and those
wishing to be present are requested to give intima
tion to the Secretary before April 16th . - HERBERT
G. RIDDLE , Hon . Secretary, 37, Minard Road ,
Hither Green , S.E.

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 Mercury Break.
TO THE EDITOR OF The Model Engineer.
DEAR SIR , —The following may possibly be of
interest to some of your readers who have induc
tion coils :
A short time ago I made a mercury break for my
3 -in . spark coil, similar to that described in The

** to clomp kort
A

Bross Boll

I
Snelwirt

A MERCURY BREAK .

MODEL ENGINEER Handbook No. II , “ Small
Induction Coils for Amateurs," and got very satis
factory results, but found that in order to get best
results for special work some method of regulating
the speed of break was necessary . I therefore
fitted a piece of steel wire ( A B) as shown in sketch ,
and made a small brass ball about fin . diameter,
with a hole drilled through it , so that it might slide
on A B. A small screw (about 1-16th in .) should
be fixed in the ball in order to clamp it in any de
sired position. It is therefore obvious that by
sliding the ball in different positions different rates
of break are obtained . By having the ball at the
extremity of the wire a very slow make - and -break
is produced , giving heavy secondary discharges.
I find that this is extremely useful for X-ray work
especially, for it is usually found that a tube works
at its best when run at a certain speed of break only .
Hoping this may be of interest, yours faithfully ,
W. SCHNEIDER.
E. Dulwich, S.E.

The Society of Model Engineers .
(Reports of medings 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 MEETINGS. – Tuesday, May ist. — Prac
tical demonstrations and lecturettes by members ;
also a special demonstration of autogenous solder
ing and welding with the oxy-acetylene flame by
Wednesday,
Messrs. Brins Oxygen Company,
May 23rd : Model Making Competition .

A Small Water Motor.
TO THE EDITOR OF The Model Engineer.
DEAR SIR,-A description of my small water
motor may interest those readers of The MODEL
ENGINEER who, like myself, are not possessors of
a lathe. The chief dimensions are as follows :
Height over -all, ui ins. ; length over -all, 14 ins. ;
diameter of water -wheel, 8 ins. ; diameter of pulley,
3 ins.; height of bearings, 24 ins. The wheel is
8 ins. in diameter, and carries eight cups or buckets,
which are made of thick tinplate ; two discs of thick
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tinplate were cut out , and the cups soldered into
position . The axle, which is about 67 ins. long
and 3-16ths in . in diameter, was a length of silver
steel rod . A length of brass tube about 5-16ths in.
outside diameter was sweated over the axle , with
the exception of about 1 in . from each end , thus
forming a shoulder for the bearings to pack up
against. The bearings are made of a piece of flat
tinplate, cut to the shape shown in sketch , and a
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Queries and Replies .
( Atention is especially directed to the first condition given below
and no notice wiú be taken of Querles nos 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 subjectswithinthe scope ofthis journal we 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) Querles should be accompanied,
wherever possible, with fully dimensioned sketches, and corte
spondents are recommended to keep a copy of thelo Queries for
reference. (3) A stamped addressed envelope (not postcard)
should invariably be enclosed , and also a “ Queries and Replies
Coupon " cut out from the advertisement pages of the current
issue. (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)
Au Queries should be addressed to_The Editor, THE MODEL
ENGINEER, 26-29, Poppin's Court, Fled Street, London, E.C.)
The following are selected from the Querbes which have been replied
to recently :
( 15,847] Second -hand 100 -watt Dynamo for Lighting.
L. A.(Angmering) writes : I am writing to ask you a few questions
relating to a dynamo I have had offered me. I do not know much
about dynamos , so thought I had better get a little advice . At
a certain establishment recently, I saw an overtype dynamo
and the attendant gave me the following particulars 25 volts
4 amps., would light three 25-volt lamps, and could be driven with
1-6th h.-p.;it has been used , but is practically in a new condition ,
and offered it for £ 2 5s. Ithas what appears tobe a solid brass
flywheel on end of armature near brushes. Could you inform me
from this description if you think it a good bargain or not, and
Fig. 2. —SIDE ELEVATION.

Fig. 1.-MR. A. RYALL'S SMALL WATER MOTOR.
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t -in. flange soldered on all round , and the brass
bushes were soldered to the flanges.
The cover is also made of thick tinplate , and its
shape makes the flanging comparatively easy. It
is fastened to the stand by twelve brass wood
screws, and enamelled both inside and out with
four coats, and finally with a coat of varnish . A
small piece of mica , about 1 ins. by 24 ins. , is fitted
to the top of the cover : this allows the water
wheel to be examined . The nozzle, which is made of
lead, was a toy squirter ; the hole is not quite } in.
in diameter.
The wooden stand is about 4 in . thick , and has
a hole cut in the top to allow the wheel to revolve ;
another hole, about 3 ins. by i in . , is cut in the
bottom of the end piece to allow the water to
escape.
The pulley is made of two lids obtained from
custard powder tins, which are soldered together,
and gives every satisfaction . The cover is fastened
down with screws, and a layer of flannelette
is placed underneath the flanges ; this prevents
water from coming between the flanges and the
stand .
I must add that the motor has given every
satisfaction , both as regards speed and power ,
giving about 2,400 r.p.m. when connected to the
main , and running without any load. I have not
tested the power yet, but intend doing so . — Yours
A. RYALL.
truly,
Richmond.
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Fig. 3. -PĻAN.
A SMALL WATER MOTOR .
would that be the outside number of lamps it would light ?, What
would be the best book you publish relating to house lighting
with suchsmall dynamos for me to study I may add I have found
your excellentpublications an immensehelp to me
If dynamo gives 25 volts 4 amps. it will need fully t ha -p. to
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drive it at full load . It would (assuming that its output is as
stated ) light four 25-volt 8 c.-p. lamps - 1.c., each lamp would
take about i amp. at 25 volts, and should give at that rate about
8 C.-P. each . If machine is in good working order, it is cheap at the
price ; a new dynamo of same output would probably cost you
4 fos. If you get a guarantee that it is in good condition and
gloes its ratedoutput you should not do badly in making the purchase.
There is no publication devoted exclusively to lighting with such
small plants, but you could geta lot of useful information from
our manual “ Private House Electric Lighting," is. 2d. , post
free, and also by reading up back issues - query replies, etc., etc.
You would not need any elaborate apparatus for distributing
current to three or four lamps.
( 15,848)
Polar Type Armatures. J. T. ( Castleton)
writes : I am about to construct a rather large multi-polar dynamo,
and wish to fit itwith an armature of the type known as pole
or "star," resembling a toothed gear wheel more than anything
else (wire wound on formers, and then fitted on the “ teeth ") .
Can you kindly tell me ( 1 ) if this is practicable, and (2) how should
connections be made to commutator ? ( 3) What is the number
of brushes on a dynamo or motor ruled by ? Can you tell me
whether I can obtain a set of castings for Mr. Avery's 80-watt
multi-polar dynamo dealt with in the issue of December 15th ,
1902 ? If it is still possible to obtain them , and you can tell me
where I can get them from , I shall be greatly obliged.
Armatures of the polar type are obsolete for dynamos ofanything
but very small sizes, and even then should only be adopted under
special circumstances. The old " London " alternator was an
example of this class of machine. It was very inefficient, and soon
disappeared from use, though polar armatures of a modified form
are still used for alternators. We advise you to adopt the drum or
ring pattern of armature, but if you have specialreasons for adopt
ing the polar form of armature, then the Avery dynamo referred to
in The Model ENGINEER forDecember 15th can be taken as a
guide for winding and connections. The number of brushes on a
dynamo is determined by the number of paths or circuits through
the armaturewinding from positive to negative, but by systems of
cross connecting the commutator segments, such as that in Fig. 49
of our Handbook No. 10 , the number of brushes can be reduced .
See also page 33 and Chapter of our handbook No. 14. Sets of
castings to make the multipolar dynamo referred to can be ob
tained from Mr. A. H. Avery, Fulmen Works, Park Street, Tun.
bridge Wells.
(15,756) Re -winding Ammeter. C. W. R. (Kentish Town)
writes : Will you kindly answer me the following queries ? I
havean ammeter reading up to 6 amps. (one of the General Elec
tric Company's 155. instruments). It is made similar to the one
described in your Handbook No. 12 , page 24, but controlled by
hairspring, instead of counter -weight. Can you tell me how to
make it more sensitive, as I only want it to read from amp. upto
I amp., and would like the pointer to move a greater distance for
a given amount of current - say, twice as far. Being a watch .
maker by trade, I think I can attempt altering this delicate instru
ment. Also, can you tell me the best position in the circuit to put
it, so that it will read the amount of current being used (not the
current
taken ?by the lamp), as there will be some resistance wire
also in circuit
Our Handbook No. 12 deals with Model Steamer Building. Perº
baps you mean our Handbook No. 24. To alter your ammeter,
you should re -wind it with finer gauge wire. Asyou now
only
Tequire it to read i amp. as a maximum , say with full travel of the
needle, you must get the present maximum magnetising power of
the coil with = amp.only. You should therefore have sixtimes the
number of turns of wire in the coil as at present. We cannot
tell you exactly what gauge of wire to use, but you may be able to
determine this when you unwind the present coils and find out
wbat size the new wire should be to get it into the space ; prob
ably No. 18 or 20 gauge wire will do . It will probably be necessary
to re -calibrate the instrument. We advise you to mark the scale
in tenths of an ampère. It does not follow that the new winding
would make the needle go exactly to the 6 -amp. mark with i amp.
only.
The method of using an ammeter is explained in our Hand
book No.
24. As the flow of current in any circuit is the same
all
in
of the circuit,
it does
matterIinamp.
whatofpart
the
ammeterparts
is connected
. If your
current,
lampnot
is taking
the flow of current in the wires, switch and resistance will be this
I amp. The wire with which an ammeter is wound should be as
large as possible to obtain the required deflection, because an
ammeter should oppose the flow of current to the smallest possible
extent. Therefore in reckoning your new winding you should
aim at getting on the required number of turns with the largest
gauge ofwire which will go in the space .
(15,854 ) Power for Model Steamers. F. G. H. (Hove)
writes : Ishould be much obliged if you could give me some advice
on the following :-(1) Would you place the following in order of
merit for driving a 3-ft. boat (made of wood) at the highest pos.
sible speed- (i) a turbine, ( ü ) ordinary steam engine, (iii) electricity ,
(iv) compressed air, (v) or any other means you can propose ?
(2) Are there internal combustion engines small enough for the
above boat ? If so , are they satisfactory and suitable for high
speeds ? (3) Have two screws driven by one engine an advantage
over one screw driven by same ? (4) What is a suitable breadth
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and depth for the above boat so as to get best racing results out of
her ?
(1) We should not consider turbine or compressed air at all for
a craft of this size. The other means of propulsion each have advan
tages , so it is really a matter of individual choice which to use.
Use that form of power with which you are best acquainted.
(2) Internal combustion engines of so small a size are not exactly
practical successes. ( 3) This avoids the canting, or " list " which
obtains when one screw is used in high power boats. (4) See
“ Model Steamers," 7d . post free.
( 15,843) Electro - depositing Gold. “ Puzzled " writes :
As a reader of yourvaluable Journal, I wish to take advantage of
the facilities offered to readers by your Queries and Replies
column. Will you kindly enlighten me on the following ? I
have been endeavouring to electro -plate small articles of jewellery
( chiefly silver) with gold , and so far my results have been, I con
sider, very unsatisfactory, inasmuch as the articles,when finished,
looked more like pale brass than gold -plated . The method I
adopted was the following : I dissolved 4 grains of AuCl, in excess
of KCn. I then took about 4 grains of cupric chloride (CuCl2), added
a dilute solution of KCn to precipate copper cyanide, which would
produce a mixture of CuCn2 and CuaCn2, poured off supernatant
liquid and dissolved the copper cyanide in excess KCn. I then
placed the gold and copper solutions in a glass vessel and filled up
to zo ozs. with boiling water , allowing to stand 20 hours. As the
greater part of the copper would be in a monovalent state (At.
Wt. 63:4) and the gold trivalent (Au (Cn )3 with KCn ), theoretically,
I should have had precipitated about equal quantities of each metal.
But this does not appear to have been the case, on account of the
light colour produced . The electric current I passed was from three
1-pt. bichromate cells for 3 hours. Can you tell me how to produce
a gold (or alloyed ) plate the colour of our current gold coin ?
Did I employ a suitable battery, strength of current, and
length of time ?
1
It is possible to deposit Au and Co simultaneously , and the
colour of the gold is modified by mixing its solution with Cu or
silver solutions. You do not state what anode you used. It
should have been a piece of gold ; or failing this, a carbɔn plate
Your current seems abou : right. You might try these baths
Plain gold bath :-To a solution ofgold chloride add a solution of
potassium cyanide very slowly till no further precipitate occurs.,
Filter and wash, and re -dissolve the gold cyanide in more Kn
solution . Use hot (about 150° F.) by preference. This bath
must be fairly weak . Cn and Au bath :-Use the above gold
bath and the following copper one - H20 , 2,500 pts. ; Cu acetate,
35 pts. ; Na bisulphite, 30 pts.; ammonia, 20 pts. ; potassium
cyanide, 50 pts. In half the water dissolvethe potassium cyanide
and sodium bisulphite ; in the other half the copper acetate
and ammonia . Mix. The blue colour should disappear. If
it does not, add a little more KCn . For more information on this
subject you should refer to Gore's “ Electro -Chemistry,” 25. 4d
post free We trust these details will assist you .
( 15,838] 12 c.-P. Dynamo for Charglag Purposes.
J. H.W. (Rhosneigr) writes : I have just had a new dynamo from
theUniversal Electric Supply Co., Manchester, which is listed
in their catalogue as follows :-12 C. p., 3,000 speed , h.-p. re
quired - 1-toth , 10 volts, with drum -wound armature (c type),
for accumulator charging and lighting. (1 ) What is the biggest
accumulator I can charge with it ? ( 2) How many 4 -volt ac .
cumulators can I charge same time ? (3) Does the io volts marked
on price list mean that I can only produce 10voltsout of it, oris
it the biggest lamp that I can use ? If not, I should like to kaow
what. (4) Could
you give me a simple method of making a volt
meter ? Please may I trouble you for the electrical tables , such as
--- volts,
amps., ohms, watts
(1) Output of machine will? be about 30 to 35 watts, 10 volts,
3 amps. Could charge a 6-volt cell at the rate of 3 amp3. You
the supply for charging either a large or a small cell
use
could
The larger the cell the longer it will take to charge at any given
rate . The charging current should not exceed 4 to 6 amps. per
sq. ft. of + plate surface. You can use as low a charging current
as you choose— the lower the charging rate the longer the cell
will take to charge. (2) Two in series and about two sets in
parallel. ( 3) Yes ; at normal speed it will generate 10 volts
pressure. (4) Re voltmeter. See handbook "· Electrical Measuring
Instruments," 7d., post free. For definitions of technical terms,
etc., see our “ Handy Electrical Dictionary," post free, is, id .
[ 15,619 ] Dynamo Construction and Runalng. W. J. Mo
writes : ( I) Where can I get No. 19 wire ? Shall I use s.S.C.
or D.c.c. ? What results in volts and amperes on 100 -watt
unipolar undertype dynamo as Fig. 7in book, “ Small Dynamos
and Motors, " wound with different gauges of wire on armature
and F.Ms. (2) What are the best substances with which to
insulate ( a ) spindle from stampings, (b) stampings from each other,
(c) F.M. core ? Where can Iobtain them (please give an address),
and what is the best method ofapplying them ? ( 3) Is enclosed
diagram of F.M. winding right for shunt ? (4) What is the way
to magnetise F.M. of No. 7 Simplex 100-watt undertype dynamo ?
Do you first complete dynamo and then send current through
finished coils ? If not, how many turns or layers of wire must
I coil on core in order to magnetise, and what shall I use for source
of magnetising current ? Must I use any particular gauge of wire
for magnetising ? If so , wbat ? Does it matter about direction
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in which coils are wound in magnetising ? If so, please give diagram .
Can you tell me which pole of dynamo will be N and which S before
hand by observing the direction of magnetising coil ? If so, give
explanatory diagram . (5) Dces the direction of final winding
of F.M. depend at all on which pole is N and which S ? If so , how ,
and give diagram ? (6) Can the dynamo be used as a motor with
positive and negative poles of batteries or accumulators connected
to either pole of dynamo motor indiscriminately ? If not, how ?
least possible b.h.-p. required to drive completed
(7) What? (8)theWhat
is the amperage of a sinall 6 - volt pocket
dynamo
accumulator of 3 amp. hours capacity ? Does the amperage depend
upon capacity ? If so, how ?
( 1) Any of our electrical advertisers. The finer gauge on armature
will give a slightly higher voltage, all other conditions remaining
the same. By using too large a gauge for field windings you would
absorb and waste too much current. The precise difference could
be found only by trial on such a machine. (2) See our manual,
“ Practical Dynamo and Motor Construction," price is. 2d., post
free. Any of the firms advertising electrical goods in this Journal.
(3) Yes . ( 4) Yes. Send a current through coils from a few cells,
and tap the magnets with a hammer whilst current is flowing:
See recent articles on " How it Works." You will get much useful
information from them on all these points. (5 ) The windings
will determine which pcle is N and which is S. (6 ) Yes. But it is
better not to reverse the polarity of field magnets. (7) About
1b.h.-p. (8) Discharge should not exceed 4 or 5 amps. per sq . ft.
of positive plate surface.
(15,671) Motor for Model Launch . A. S. W. (Melbourne)
writes : I shall be very glad of your valued assistance in the fol
lowing queries :- I have just completed a small racing boat after
the lines of the one described in The MODEL ENGINEER of Septem
, 3 ft. ; breadth,
ber 7th , 1905: Chief dimensions are - Length
5 ins. ; mean draught, if ins. What size of motor ( tripolar ar
mature) and what voltage should it be wound for to drive the
boat between three and four miles per hour ? What would be
the diameter and pitch of propeller ? How much German silver
wire would I require for a starting switch, and what would be
the best way to connect it with motor. ? Would six shunt bat
teries described in THE MODEL ENGINEER of October 26th and
November 9th , 1905, do to light my workshop (9 by 7 ft.) ? If not,
what other kind would be the best ? How many 4.volt lamps
would they light ? The lamps would be about 12 ft. away from
theAplant.
30 -watt motor would be about as large_as could be con .
veniently carried with suitable cells to drive it. The voltage would
depend upon the number and size of cells you decide to use - 10
volts and 3 amps. would be about the best. Propeller, at ins.
diameter. Pitch, 2 } ins. A starting resistance will hardly be
necessary. Five accumulators, or five good and large bichromate
pattern cells would be suitable fordriving it. Re lighting workshop.
This would not give you much light, and would prove rather ex .
pensive, too . We should not advise electric lighting with primary
batteries as a practical means of obtaining light. It would be
a novelty more than anything else.
(15,325] Charging Motor - car Accumulators. F. H.
(Runcorn ) writes : I have two accumulators to charge for motor.
car, each one containing fourteen plates, 41 ins. by 31 ins. by
3-16ths in ., 30 amp.-hours, current 3 amps, per hour. Would
you kindlytell me what arrangement to make, and how to proceed
to charge them , singly and together. I have to charge them from
dynamo giving 230 volts 56 amps. I shall have to use 16 or 50 C.-P.
lamps as resistance (it says on the cell that they are fully charged
when 5'2 volts are passing through the cell) . Where is the volt
meter placed ? I shall connect up to lamp bracket. I have not
seen the engines of the car, which is one of the Humber make, but
in the box containing the coils, there are four iron cores shown
with trembler over each . Are these all used together or do they
work in pairs ? One pair from each accumulator. Will one
accumulator be a spare one ready for switching on ? It seems all
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query 15325
CHARGING MOTOR-CAR ACCUMULATORS .
ready connected ; if so , where is the switch placed ? Will you
please let me know .
You will find full directions for charging cells in our handbook
Small Accumulators," post free 7d. Also rea up recent query
replies on this subject. It has been explained manytimes in recent
back numbers. Your best plan is to charge through lamps or other
resistance . Use an ammeter in the circuit and give cells about
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4 amps. charging current. This is assuming that they are 4 -volt
ones, and will stand about 4 amps. per sq. ft. of positive plate
surface. We do not know what you mean by saying " they are
fully charged when 5'2 volts are passing through the cell." Re
for each cylinder.
coils for engine. There is probably one coil
You could run two or more coils from the one accumulator , provided
it is large enough to supply current required . The makers would
tell you what this figure is or should be. The switch may be placed
in any convenient position.
( 15,716 ) Running Motors as Dynamos : Accumulators.
F. J. F. (Brighton) writes : Will you kindly answer me the fol
lowing queries ( 1) Can motors be used as dynamos ? (2) Do
the field-magnets get weaker on a dynamo- it isn't used much ?
If so , what remedy is there ? (3) In your handbook on Small
Accumulators you only state that they ought to be charged
once every three weeks. Being away from my accumulator for
three months, I would like to know if,when I next see my accumu
lator ( in three months) what fault it will have through not having
been charged at periods of three weeks ?
( 1) In some cases. ( 2) Not necessarily, unless permanent field
magnets are employed. The remedy in the latter case is to
re-magnetise them by passing a current round them by means of
a coil of wire, a good supply of electricity from either a group
of large cells, a dynamo, or supply mains. ( 3) The plates are
liable to become sulphated. You should empty the acid out and
rinse plates in dilute acid, and allow to dry.
( 15,299) Bell Circuit Testing Set. A. S. (Hampstead ,
N.W.) writes: I am constructing a test box for testing bell and
telephone circuits, etc. It consists of a box as shown in diagram

1 ) salvo.

Oswitch Pin

B
Hulit
DIAGRAM OF Switch CONNECTIONS .

Puery 19299

(not reproduced ). On the terminal board are fixed a galvanometer,
three -way switch (not plug), and inside the box a pair of dry cells.
Will you kindly oblige by informing me what connections I should
makeso as if the wires to be tested be joined to terminals A and Bbe,
and the switch turned to No. 1, the galvanometer alone would
in series with the two terminals A and B ? By switching over to
No. 2 , the galvanometer and battery will be in serieswith terminals
A and B , and switch turned to No. 3 the battery alone will be in
series with terminals A and B.
These connections cannot be made by means of a simple three
contact switch . Herewith we give you a sketch of one which
will make the required combinations. The switch arm is to be
made of vulcanised fibre or other insulating material. At each
end is attached a contact-piece made from hard spring brass or
other suitable material. 1 , 2, 3, etc., are brass contact studs :
S is the switch- pin . When the brass contact springs are on studs
1and 2, and 3-4 respectively, the galvanometer alone isincircuit.
When on studs 2-5 and 3-6, galvanometer and battery are in
series, When on studs 5-7 and 8-6 , battery alone is in circuit.
No. 7 is an idle stud just to keep the spring level in the third
position.
( 15,856 ) Battery Power for Driving Set of Models.
A. W. B. (Bristol) writes : I have bought my little boy the motor
(illustration enclosed ), price 9s. It is to be used for working
models (some would want a fair amount of power ), not for driving
a boat. I want to geta battery: I could put it out of the way
say under the stairs — leading wires into his play - room so that he
could not meddle with dangerous acids, etc., but would yet have
the current when he wanted it. He might possibly want current
for an hour at a time on one model. What would be the best
battery to get, what size cells, and how many ? Could I make
it ? When stowed away under stairs I want it to require no atten
tion for, say, a couple of months at a time. I want the maximum
power from the motor, and might also want to light a few toy
lamps sometimes. As an expe
nt, I tried four Daniell cells,
each i pts. They light one toy lamp,
will not even turn
motor. One pint' bichromate will turn but
motor, but give little
power. Accumulators are expensive to work - I believe waste it

notin use and are a bother to keep getting re -charged. I thought
of Fuller cells , but the zincs have to be lowered when current re
quired , which I could not trust the boy to do. Will you please
state the best thing to get ?
We expect your motor takes a fairly heavy current, and this
makes it a difficult matter to run with any of the cells which
require little or no attention. The only cell in ordinary use which
will give a heavy current is the bichromate (Fuller is a double
duid bichromate)cell — and these, as yousay, need the zincs lifting
out when not in use. We think your best plan will be to send
yourhave
motor
to Thompson
, ofsay,
128,12 Deptford
and
it wound
to run at,
volts and Bridge,
1 amp. Greenwich,
You could
then use a battery of twelve Leclanché cells (large ones) with
circular zinc plates (not rods ). These could be left alone for any
length of time. But you will have to experiment and find exactly
what current your motor does take.
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( 15,862) Engine to Drive Dynamo. T.P.R. (Dulwich )writes :
( 1) Would a 17.in. bore, 31-in . stroke steam engine be powerful
enough to drive a 100-watt dynamo, and what would
be the dimensions of the boiler ? (2) The diameter of
my armature for 100 -watt dynamo, is 24 ins., and the
tunnel is 27 ins. Can I reduce this air -gap by winding on
iron wire ? If so , what gauge, and how many layers of wire
should I put in ? Would this plan act as well as if I bought
? 13-16ths-in. stampings and used them ? (3) Is there any method
by means of which I can affix stampings and commutator to
spindle without putting on a screw thread and nut to spindle, as
my lathe is not a screw -cutting one ? If so, what ? (4) Can
a
bench lathe be transformed into a treadle lathe, and an ordinary
into a screw -cutting one by buying additional parts to fit ?
( 1 ) Yes, it will do the work easily at so lbs. boiler pressure and
3oorevs. per minute. For boilers, see Fig. 11 , “ ModelBoiler Making."
(2) 2 13-16ths stampings would be the better. If you can't get
them , then use iron wire. No 22 S.W.G. would do - one layer.
(3) Screwed washers on one end are the best ; but you could use a
stout washer and cotter pin , and then pin the lathe in position
when driven right home. Or a slotted washer to fit slot in shaft
can be used ( as described in " Practical Dynamo and Motor Con .
struction , " is. 2d . post free ). (4) We cannot say ; it depends upon
the machine inquestion, and what alterations you can make. As a
rulo, unless a lathe is originally intended to be used as a screw
cutting one, it will be more trouble than it is worth to convert or
adaptit to one's requirements.
[ 15.596] Pour - pole Motor Stampings ; Six -pole Dynamo
Windings. F. A. J. ( Bedford )writes :I shall be very pleased
if you will answerme a few questions about thetype D motor,
as described in your No. 14 Handbook- " Small Electric Motors.
I have nearly completed themotor, and have been stopped, as I
can't get the four- pole armature stampings. I have written to
Severalplaces, but they can't supply them . Can you tell me where
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Query 15596
Six -POLE DYNAMO FIELD -MAGNET .

I can get them ? If not, would you tell me how to wind an eight
slotteddrum for the motor, with size and quantity of wire ? Would
the field windin remain the same as in the handbook for 20 volts
3 amps. ? I would rather wind it for 25 volts, as I am making a
dynamo for that voltage from which I propose to get my power,
I give a sketch ( to scale) of a dynamo magnet which I have made

In cast iron with wrought-iron pole-pieces. I should be glad if
you would tell me the winding for it. I should like to get 25 volts
at 6 amps. I made it to take a 5-in. armature with about
twenty-six slots. Would this be all right ? If not, how many
slots should I have, and what would be the winding of the
armature, and what speed would it have to revolve at ?
You should be able to obtain the armature stampings from A. H.
Avery, Fulmen Works, Tunbridge Wells. A four-pole eight-slot
d -um armature should be wound on the principle of the diagram
No. 49 of our handbook No. 10, but we do not advise you to fit a
drum armature to your motor ; it is rather small in diameter for
a four-pole winding. You can keep, to the same winding for
25 volts ; the motor would run at higher speed. If you prefer
the lowerspeed,use wire of slightly smallerdiameter, say, No.24
and 21 for armature and field respectively. Re multipolar dynamo,
wind field -magnet with about 1 lb. No. 21 (or 22) gauge s.c.c.
copper wire on each pole for a shunt winding. Armatureto have
32 slots, commutator 16 sections, coils wound one per slot. Wind
from slot i to slot 6 ; end of coil 1 to be joined to beginning of
coil in slots if and 16, and so on , right round the commutator.
Brushes to be diametrically opposite, one pair only being required.
Wire to be No. 21 gauge b.c.c. Speed and output must befound
by trial.
( 15,520 ) Trolley Arms for Model Cars. J. D. (Manchester)
writes: I should be much obliged to you if you would kindly for
ward to me any information regarding the following : -I have in

TROLLEY ARM

Hrad inselata
frem arm

FOR

MODEL ELECTRIC
TRAM -CAR .
Arm
cable insulateadprom Arm
AQuery 15.120
hand the design of a model electric tramcar, built as far as
possible on similar lines to the full-size commercial article. One
point, however , on which I am not quite clear, is the method of
construction of the trolley head and pole. If possible, please
supply a sketch giving full-size dimensions so that I can reduce
same to suit my own requirements.
We send herewith a sketch of trolley arm and head
from which you will get the particulars you require.
The dimensions must be made to suit your particular
case . The wheel should be of gun -metal or brass,
and is simply pivoted in the head as shown, the lat
ter being carefully insulated from the arm . S is a
springy strip of metal bearing against sideof trolley
wheel and to which cable is attached ,
(15,780) Condenser for Induction Coll Work .
H. A. (Chatham ) writes : I am in a little difficulty
over a condenser I am making for a small spark coil
( to be correct, a 4.in. spark coil). The condenser is
made up of sixty sheets of tinfoil, 8 ins. by 5 ins., and
120 sheets of paraffined paper, to ins. by61 ins. On
testing it with a 20 -watt galvanometer and 80 volts,
I get å deflection of 20 degs., and when balanced with
a Wheatstone's Bridge, it offers 127,000 ohms. Is
that as it should be, or is there anything wrongwith
it ? I am under the impression that I should not
get any deflection of the galvanometeradvise
peedle with an
E.M.F. of 8o volts. Also could you
me what
book to buy on Condensers ?
You must remember that if you connect a battery
or other source of electric current tothe two coatings of
a condenser, a flow of current takes place from one coat.
ing to the other, the condenser becoming charged . Is
this the causeof yourgalvanometer deflection ? It would
appear to be so . There is some good information on
condensers in " Practical Electricity,", by Professor
W. E. Ayrton, price 5s. rod., but we do not know of
any book which deals exclusively with the subject. We
advise you to connect your condenser to the coil and
see how it works. It is not of much use to make in
sulation tests in induction coil work . Take every care
in building up the condenser and try it ; if it breaks
down, then make another one. Of this you may be sure, that if
with the condenser in order the coil should give its full spark
length, without a condenser or with a condenser which is faulty
the coil will scarcely give any spark at all. The condenser makes
an enormous difference, except when using a Wehnelt pattern
break , in which case the condenser is not required.
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The Editor's Page .

EADERS who are following our Workshop
Problem Competition should note the correc
tion in the dimensions given in Problem No. 4 ,
particulars of which will be found in our Com
petition column . Although the correction does not
really affect the nature of the problem set, we have
thought it desirable to extend the time for sending
in solutions, as, from the letters we have received ,
some of the competitors have thought that we have
intended the obvious discrepancy in size to be taken
as one of the difficulties to be overcome. This , of
course, is not so, but as some competitors may
have been scheming how to surmount this par
ticular trouble , and may have prepared their
solutions accordingly , we are giving them time to
make the necessary revision of their work. Unfor
tunately the error was not noticed in time to correct
R

it in our issue for April 5th .
The letter which we publish on page 354 will
be of special interest to our numerous model yacht
ing readers, and is , we think , deserving of their
careful attention . There is no doubt that the for
mation of some properly constituted central body
for the purposes indicated by our correspondent,
Mr. Brittain , would not only materially increase the
interest and popularity of this pastime, but would be
of very great advantage to the many clubs who are
now working on isolated and purely local lines.
Answers to Correspondents.
J. D. (Glasgow ).— Write to some of the electrical
firms advertising in this Journal — such as Whit
ney's, Thompson of Greenwich , Avery, etc. We
do not know of any such thing on the market.
J. D. (Liverpool).--About 1-16th h.-p. would be
required ; or an electric motor of about '25 or
30 watts. 10 volts 3 amps.
J. A. PARKER .-See our handbook— “ Model Boiler
Making ,” price 7}d . post free.
S. J. EWEN . — There is already one device in com
mon use. We cannot advise you of the value of
your own from the information sent.
C. F. H. (Wolverhampton ).- If you refer to the
article in last issue on ignition systems for gas
engines, you will get the information you require.
W. W. K. (Reading ).-We thank you for your con
tribution, but we regret we are unable to accept
it in our Gauge Competition .
H. H. (Blockley ).--We do not know of any publi
cation devoted exclusively to this subject. You
do not use solder at all, but simply apply the hot
soldering iron to the surface of the two pieces of
lead to be joined and allow the metal thus melted
to flow together. The method has been referred
to and described in various query replies in back
numbers.
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J. H. M. (Sheffield ).-— Thanks for the cutting. We
have already received information on the subject.
J. L. B. (Helensburgh ). — The idea is not a novel one,
and we regret that we cannot make use of it in
our columns .
J. G. ( Sidcup).— The information you require will
be found in our recent Queries and Replies columns.
F. H. ( Brockley ) .—See particulars of our Expert
Service Department in recent issues.
J. M. H. ( South Shields ).-- We regret we are unable
to insert your contribution .
M. K. (Canterbury ) .—You should read the articles
which appeared in The MODEL ENGINEER for May
14th and 21st , 1903, " How to Photograph a Model."

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 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 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 allnew apparatus and price lists, etc.,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 subscriptions and correspondence relating to sales of the
paper and booksto 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 Model Signal Frame .

By A. T. C.

FIG . 1. - A MODEL RAILWAY SIGNAL FRAME .
'HE following is a short description of a model
T
My railway consists of a terminal goods and
passenger station, from which runs a double 2 -in.
gauge track, which ultimately becomes a single
line after the station where this frame is situated .
This is the second frame I have made, and em
bodies the improvements suggested by a previous
thirty -lever frame for the terminus.

The design is mainly drawn from an article by
Dr. Hovenden , which appeared in The Model
ENGINEER for August 15th , 1901. The inter
locking attachment is a modification of Mr. Lea's
method. The levers are of mild steel, 3-16ths in.
square ; they are 7 ins. long from the pivot to the
bottom of the handle, the latter being & in . in
length. The catches are made from in. square
steel bar, drilled and filed to slip loosely over the

362

The Model Eaglocer and Electrician

levers, and are actuated by a tin handle, shown in
Fig. 2a . The holes for fastening the rods connect
ing the levers with the points, etc. , are i in. above
the pivots. Supported on two standards is the
“ quadrant " frame, of wood , which keeps the
levers f in . apart ; its sectional dimensions are shown
in Fig . 2 .
The interlocking of two consecutive levers is
effected by a small strip of steel fixed to one lever,
Fig . 2a.

Some Useful Workshop Devices .
By V. W. DELVES BROUGHTON.
(Continued from page 316. )
BORING.
T is difficult to distinguish between boring and
I
two terms are as follows – Boring : Making a
circular hole exactly to predetermined dimensions
exactly in the place required . Drilling : Making
a circular hole of about the right dimensions, ap
proximately in the place required. The latter will
not be discussed in this article beyond stating that
it is sometimes necessary to drill a hole to allow
a boring bar to be passed through before starting
to bore the hole. The tools used most commonly
are : arrow -headed drill bits, twist drills, straight
fluted drills, and D-bits for roughing out and
various forms of reamers for finishing . Boring
bars are also in constant use , and are used both for
roughing and finishing. The arrow -headed or
common drill, like the twist and straight fluted
drills, are too well known to require description
either of their appearances or uses.
The D -bit, however, seems to be nearly forgotten ,
and even when described one of the most important
points about it is omitted . This most useful tool is
used for boring deep holes in solid metal, the work
being revolved, and the drill suitably held against it ,
On referring to Fig. 24, a slight notch (C ) down the
face will be observed ; the object of this is to divide
the shaving into two parts, which , becoming en
tangled together, break up into small particles, and
can be washed out with a powerful syringe without
withdrawing the tool. In the sketch the shank is
shown at A , B is the face , and D the cutting
edge.
The shank of this drill should be made
flexible to allow the cutting edge to run to
the centre of revolution — a tendency, I believe,
peculiar to this form of bit . In making a D-bit
care should be taken that the flat passes exactly
through the diameter, and in grinding this face
should never be touched .
The best lubricant for this and nearly all opera
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FIG . 2.
DETAILS OF MODEL RAILWAY SIGNAL FRAME .
and overlapping the adjacent one ; but these were
not attached when the photograph was taken .
The principle of interlocking non- consecutive levers
is clearly indicated in the diagram . The levers
pass through a bevelled hole in a flat rod (t in .
Thick and fin . wide ), which, when the lever is
pulled over, moves across a transverse bar. By
means of a diagonal slot and pin this latter bar is
given a slight lateral displacement, thereby putting
a series of pins on this bar in or out of the notches
in the rods attached to certain other levers.
Since this frame has been completed, I am
inclined to think that these rods would work better
if they were attached to the lever by a pin passing
through the rod and lever. This would ensure
quicker working, especially as their “ travel "
is so small.
I shall be very pleased to answer any questions
and to receive suggestions for further improvements,
especially with regard to the interlocking arrange
ments, which, though comparatively simple, are
rather bulky. Criticism is invited on the movement
of transverse bars, with a view to the reduction of
weight and size.

WORLD'S LARGEST CABLE. -One of the largest
cables ever constructed is that made at the Nether
ton Ironworks, Dudley , for a Cunard steamer, its
length being 1,800 ft. , and each link having a
diameter of 4ins .
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Fig . 24. - A “ D ' BORING BIT,
tions in the lathe is paraffin , in which some grease
has been dissolved . Soap and water are objection
able, as they are liable to cause rust if spilt on the
lathe-bed , etc.
D - bits were, and I believe are, extensively used at
Enfield for boring small arms ( Fig 25 ) , the bore being
finished by a most primitive-looking sort of reamer,
consisting of a square -ended reamer ( B ),packed with
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oak splines on the four sides. This reamer is pro
vided with a round shank of sufficient length to
enable the tool to be passed right through the barrel,
and is driven at a high speed ; no lubricant is used .
The final adjustment for diameter is made by packing
one of the oak splines ( C ) up with paper of varying
thickness. The accuracy with which this work is
done is incredible, considering the apparent crudeness
of the tools used. To test the accuracy of the bore,
a plug gauge is placed in one end , which is then rested
on the floor ; another plug gauge is then placed in
the other end and pressed down with an iron bar
as far as possible, and, on being released , returns

B.
C

FIG . 25. -SMALL ARMS FINISHING BORER .
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The most accurate measuring instruments fail to
detect errors of alignment which cannot be seen
in the manner described above by an expert operator.
The well-known packed flat-bit shown in Fig .27
is a very simple tool to make. For large drills a bit
of an old file being riveted in a slot cut in the end
of a round bar, and afterwards brazed in position .
For smaller bits a length of steel can be flattened
on the end. For the larger bits hard wood packing
may be used , but for small tools or bits, which will
be used very often , brass or some metal ( C ) should be
used. Care should be observed that the shank A and
blade B revolve true with one another ; then the
shank can be chucked and
If
used as a moving tool.
skilfully made and used ,
A
these bits will do extremely
accurate work. They are
also very useful in a modi
fied form, as they can be
COBBC
made conical, or, in fact, any
shape required. They should
never be used , however, till the hole has been
rough -bored to nearly the finished dimensions.
( To be continued .)

Our “ Workshop Problem

2
"

Competitions .
F
E
Fig. 26. – TESTING THE ACCURACY OF A BORE .
to the mouth of the barrel. It should be observed
that no lubricant is used during this test, the plug
and barrel being absolutely dry . It is found, how
ever , on the completion of the boring operation, that
the barrel has become distorted, owing to the internal
stresses due to the central metal being removed
by the boring process .
This is again tested and corrected in a manner
apparently even more crude. The barrel is held up

B

A

10001
600,0

Fig . 27. -FINISHING BORING Bit .
to a window , the lower half of which is covered with
a black screen , and a perfectly even cone of shadow
is reflected in the barrel, as shown at E, Fig. 26. If,
however, the barrel is distorted , the cone will be
distorted much as shown in F , Fig. 26. The operator
then lays the barrel on two blocks of lead and
strikes it with a mallet. This operation is con
tinued till the reflected cone becomes perfectly
even , indicating that the barrel is absolutely true .

ROBLEM No. 3 seems to have proved an
attractive one for our readers, for it has
PRO
brought us considerably more solutions to
examine than either of its predecessors. These
solutions have been of an extremely varied character,
and while in many cases the methods suggested have
been of a well -known character, in others the in
genuity of the competitor has come into play, and
schemes, sometimes practicable and sometimes not ,
have been propounded . A number of the solutions
lost marks because the method suggested , whilst
entirely satisfactory in a perfectly true lathe ,
could not possibly give a true bore in a lathe of the
inaccurate kind indicated in the problem . Other
solutions were obviously of a kind to give true
results, but the appliances suggested either showed
no originality or were too expensive and compli
cated in comparison with the lathe on which they
were to be used . In other cases, the conditions
governing accurate work seemed to have been over
looked altogether ; while in others, again , devices
were suggested which, while looking well on paper,
could not be put into practice without serious
difficulties occurring. In awarding the prize, we
have endeavoured, as with previous problems , to
select the solution which would give the required
result in the simplest manner , and we have selected
that sent in by
Mr. H. SMYTH ,
37 , Ravenscourt Gardens ,
London , W.,
to whom the sum of 1os. 6d . has accordingly been
forwarded . While we regard this competitor's
solution as being the best sent in , we think it is
capable of improvement in one or two minor details,
and so have not given it quite the highest possible
marks. Several other entries were nearly as good
as the prize solution and have scored proportionately
well. We give our own solution, which it will be
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noticed is on quite different lines from those adopted
by the prize-winner, and has its own points of
interest. It has been adopted in practice with
entirely satisfactory results. The problem of doing
large boring jobs in small lathes is one which often
presents itself to the amateur, and we think , there
fore, that some decidedly useful wrinkles will be
gathered by our readers generally from the various
methods we are giving in this and our succeeding
issues.
90 Marks. - H . Smyth.
85 Marks. - Herbert G. Riddle .
80 Marks.- A . Aston, A. E. Hazard, J. J. Higgin
bottom , W. Steiger.
75 Marks.-G. H. Buglass.
70 Marks . - Isaac T. Astley , Geo. Broadhurst.
65 Marks.— “ Alpeda ,” D. R.G.Ballantyne, A. Cope,
P. Fielding , J. T. Lamb, Rollo D. D. Massy,
Peter A. McFarlane, H. Teague.
60 Marks. -C. Astin , Ernest Hossack , R. Reid ,
Albert Wilkinson .
55 Marks . - J. K. Cobb, Wm . B. Red
fern , C. Wyatt.
50 Marks. - Arthur Ashton, F.W. Bates,
N. J. Bowater, H. A. Coombs, A. T.
Crockett, P. Murray , F. Webb.
40 Marks.-W. Allman , W. H. Ashton ,
S. J. Blackwell , James Bryson,
J.
W.
Clayton ,
J. Davy,
John Dean , W. H. Dearden ,
John D. Elam , T. W. Evering
ton , E. Fitzgerald , John Gordon ,
A. E. Hardaker, Chas. J. Hutch
ings, J. F. Inglis, William Jackson,
J. Pell, E. R. Pennington, G. R.
Śchueler, E. Singleton, Henry J.
Slatter, T. J. Templeman, R. Thar
ratt, John McG. Tillett, W. Young.
3 , Marks. - Fred . Banks. P. Collinson,
H. Craymer, Geo . Dunn, jun ., W.
A. Hoban , G. L. C. Langford, W.
F. Manley, Capt. J. Craigie Nor
well, R. Piper, L. B. Prichard , B.
Slater, David B. Smith , E. J.
Stewart, Harold Tetlow, William
E. Williams, G. Woolstencroft.
30 Marks. - J. Abrams, Archibald Agg, William
Bell, W. Bull, W. Caithness, G, N. Carleton
Stiff, J. Case, W.Corless, Fred Craven , William
Deeley, J. Fletcher, Watson Gibbs,
Helm , "
A. Henley, H. R. Houlson , Wilfrid Hoyle, T.
Huddlestone, John Jones, W. T. Keep, Cadet
H. Kennedy, R.N. , Frank Last, Wm . Lloyd,
A. F. Luck , J. B. Miller, W. A. A. Mitchell,
Bertram Thos. Ord , Miller Parr, David Dyson
Rayner, Howard V. Sladen , Pierce Timmis,
E. A. Walton, E. Wilson, S. J. Wiltshire,
T. H. Warner .
25 Marks. - H . R. Beckett, J. Cantle, T. N. Charles,
Edgar Crosland, Michael J. Hanlon , F. Holds
worth, Herbert Jones, A. Kenway, Richard
Mitchell, T. Moody, R. Newton, J. Nock,
T. F. Patrick , J. T. Pedley, R. E. Petty,
Aubrey R. Reason, Arthur Thornton , Robert
Wilde, H. E. Woodcock .
20 Marks.-G. Allen , E. G.Bell, G. Bennett, jun. ,
F. Clements, C. F. Clifton , G. Davis, E.
Foulston , Linton Hudson, F. Johnston, C.
Kirby. J. MacMeeken , A. E. Moore, F. Sigrist,
C. A. Thompson, Frederic W. Weller , E.
Wilkins, Arthur E. Young.
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15 Marks. - T. Beresford, J. Duguid, George Greig ,
A. J. Jack, W. Ogilvie, A. C. Thompson,
David R. Walker .
10 Marks. - William Bennett, E. T. Billeness, H.
Caudwell, J. Hallam , A. W. Reynolds, E. T.
Schnieder, C. F. West.
5 Marks. — Thos. Bradley, Geo . Burden, jun .,
Henry Currie, Grant Duncan, C. H. W. Godfrey,
Henry Jay, Harold R. Kemp, A. Walmsley , W.
Whiting ,
Our Own Solution .
This job has been done on a plain lathe of the
poorest possible description , and to bring off
an almost perfectly bored cylinder on it looked
impossible.
The difficulty was got over as fol .
lows : -A piece of wood about 12 ins. by 8 ins.
by i in . was planed up, and on this were screwed
two hardwood slips about twice the length of the
lathe bed . The lathe bed was calipered across,
and seemed to be fairly parallel on its outer faces ;

Window sill

Boring bor

Guides on
outside of
lathe bed

Bench

'Lathe bed

Winder
Page

-Lever

String

Weight

Fig . 1. -OUR OWN SOLUTION .
these were not true, but were touched up to be
equidistant from each other at or near each end .
They were not trued over all their length, which
would have been a long job, but were made to
measure less rather than more across in the
middle, the piece of wood, with its long slips, fitting
by 6 part
tightly to the sides of bed, and the
bearing flat on the ways of bed was put on as a
boring carriage, and the cylinder fastened to this .
The lathe stood at a window , and a long lever of
wood was pivoted to a screw in the window -sill,
and brought to bear down on the wooden boring
carriage, where it was slotted out for about 2 ins.
and a screw put in there to act as a driver pin. A
weight was hung on the long outer end of this lever,
which ensured the boring carriage being held tight
down to the lathe bed. A piece of string was
fastened to the end of the lever, and brought round
the small workshop on cotton reels , or any avail
able roller guides ; the end of the string was wound
round a very simple winder arrangement as shown,
fastened to the bench on which the lathe stood .
When this winder (a mere piece of wire in wooden
brackets, and bent into a crank ) was turned it wound
up the string, and gave, through the long lever, a
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smooth even feed to the boring carriage. The
lathe centres were got about true with each other
by packing the lathe head with pieces of paper,
and , with quite the usual form of home-made boring
bar between centres, a really perfect job was made
of the cylinder bore.
This rough-and- ready rig took about half a long
evening to set up, and although a very rough and
clumsy - looking affair, showed more capacity for
design and appreciation of just what were the
difficulties than appears at first sight. For instance,
the long guides, with no attempt to fit them all
over, but by their length to always include four
points of contact (these points being trued ) on the
lathe bed , gave a true guide in the simplest way
possible. Many quite clever people would have
tried instead to use the seemingly truer slot in the
middle of lathe bed as guide ; but as to get sufficient
length here would not have been possible, and
would have resulted in an untrue bore, the great
length of the lever (giving any amount of control
on the slide, enabling the slide to be fitted very
tightly ) , and the pressing down of this by the
weight on lever, and also the arrangement for a
slow , even feed were very excellent features.

the cylinder and the cut must be taken from the
other end . When one cut has been taken , a
second cut must be started from the same end
and the depth of cut can be regulated by the dis
tance that the cutter points project from the disc
on the cutter bar .
Mr. H. G. Riddle.
Turn up a boxwood mandrel between centres to
fit tightly in core hole of cylinder casting, and turn
up and face each flange of cylinder.
From a piece of 1 -in . or it-in . shafting, cut off
a piece the extreme length between centres and
centre each end truly . Bore a hole through the
diameter at about the middle of the bar to take
a z - in . square cutter, which should be secured with
a setscrew as shown .
Take two discs of hardwood not less than 1 } ins.
thick, face up each truly and recess to fit tightly
over flanges of cylinder ; turn a further recess
slightly larger in diameter than finished bore of
cylinder and deep enough to enable cutter to clear
WoodDoct's

EN

Mr. H. Smyth's Solution .
Make a cutter bar, as shown in C , Fig . 2 , with a
spindle long enough at each end to pass through the
cylinder and its attachments . At its centre fix a
disc of iron , which must be drilled at two or three
places to take cutter points, which are held out in
the right position by setscrews as indicated .
Next attach to the cylinder ( Ą , Fig . 2 ) plates of
iron, with packing pieces between them as shown,
by studs, bolts or screws. The end plates have at
their centres holes which fit the spindle of the
boring -bar. These plates also extend down between
the bed of lathe so as to prevent the work revolving.
The arrangement for feeding the cut is shown
in Fig . 2 (A and B), and consists of a t - in . bolt, about
ş ins. or 6 ins. long, which passes through a tapped
hole in plate. The bolt is supported at its other
end by a piece of wood, which is fixed to bed of
lathe . The head of this bolt is drilled and fitted
with small pins as shown , which engage with
another pin fixed in end of carrier as shown at
Packing preces

Cylinder

E

Fig. 3.—MR. H. G. Riddle's SOLUTION .
end of cylinder ; also bore or turn a hole in the
centre of the blocks to fit boring bar so that the
latter will revolve stiffly and mount between centres
as shown . The wooden discs should be secured
to cylinder ends by screws as shown. Arrange a
packing piece under cylinder for valve face to butt
against to prevent cylinder turning while boring.
Two holes should be drilled in the lowest portion
of the wooden discs, through the edges, into the
recesses at each end , to enable the borings (to be
extracted . Feed may be arranged by setting the
top of hand-rest transversely to bed and tapping
a -in. thread through same to take bolt 3 or 4 ins.
long as shown .
( To be continued .)
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Workshop Problem No. 4:
(For instructions see issue for April 12th . )
Having a small plain lathe ( without a slide-rest )
and a metal barrel 24 ins. long , as shown, with
kin . bore, it is desired to cut a screw on the part
marked A , which is 1 0-32nds ins . diameter, by

0
A

B
Fig. 2.-MR. H. SMYTH'S SOLUTION .
A,
in
be
be
in

or they may engage with a bent pin fixed
Should it
the driving plate as indicated in B.
preferred to give a hand -feed, the screw may
fitted in a bracket as shown in dotted lines,
which case the screw
would pass inside

in . long, eleven threads to the inch to fit a 1 -in .
gas socket.
The required thread must be cut by
a single point tool, and no chaser may be used.
The last date for sending in replies to this problem
is April 26th.
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How It

Works .

IV. - An Alternating Current Transformer.
By A. W. M.
( Continued from page 343. )
TRANSFORMER may be arranged to give
dary
A a variety of voltages from its secon
winding. As the total number of turns
ry
total
gives
coil
of wire in the seconda
voltage, it follows that each turn of wire
of this total
fraction
must contribute some

Primary 200 volts

-25
Volts

50
Volls

125
Volts
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By connecting a transformer, as Fig. 21, it is
possible to add the voltage applied to the primary .
coil to that produced by the secondary coil.
The direction of the arrows in the mains and
secondary coil shows the direction of the two
voltages at a given moment. The reader will
notice that if the circuit of lamps was connected to
the secondary terminals C and D , it would receive
the secondary pressure of 100 volts. If it was
connected to terminals A and B, it would receive
the primary voltage of 200 volts. By connecting
it to terminals A and D, and connecting C to B, the
two voltages are added together, and the lamps
receive 300 volts. If the secondary coil was divided
into sections, as the method indicated in Fig . 20,
a variety of voltages could be obtained by using
the two arrangements in combination. In Fig. 21,
for instance, the voltages of the various secondary
sections could be used up to 100 volts ; by adding
the primary voltage a series from 200 to 300 volts
could be obtained . If the secondary coil is con
nected to oppose the primary voltage, as in Fig. 22 ,
a similar series of intermediate voltages can be
obtained from 100 to 200 volts. As shown by the
direction of the arrows, the 200 volts of the primary
coil is opposed by the 100 volts produced in the
secondary coil ; the lamps therefore receive anet
voltage of 100 . As the connecting wire at D is
brought nearer to C by being joined to any one of
the sections E, F, G, etc. , there will be less of the
opposing secondary voltage in action . The lamps
will thus receive an increasing voltage until the wire
is joined to C, when they will receive 200 volts ;
and a similar effect would be produced bymoving
the connecting wire at C towards D. The sub
divisions of the secondary coil can thus be utilised

FIG . 19 .
Fig. 18 .

voltage. If the secondary coil is giving 200 volts,
and it consists of 200 turns of wire, each turn must
be giving one volt . Let us assume that this is the
case with the transformer shown in Fig. 18. We
can obtain 25 volts, 50 volts, and 125 volts by
making connection to these respective number of
turns of wire in the secondary winding. In fact,
the secondary coil could be wound as three sections,
consisting respectively of 25 , 50, and 125 turns of
wire ( see Fig . 19 ). These separate voltages could
be used on three separate circuits, and by connect
ing adjacent terminals, as shown by the dotted
lines, any or allof the voltages could be added to
gether. Thus, terminals A and D would give
75 volts, A and F 200 volts, C and F 175 volts.
At any given moment the direction of the voltage
and flow of current is definite ; it is, therefore,
possible to obtain a voltage having a value which
is the difference between the voltages of two or
more sections of the secondary winding by connect
ing the sections so that their voltages are in oppo
sition . For instance, in Fig. 20 the arrows show
the direction of the voltage in coils A B, EF, at
a given moment. As we have assumed these coils
to have 25 and 125 turns respectively , and to give
25 and 125 volts (see Fig. 19 ), it follows that if
we connect them (as in Fig. 20) we shall obtain
current at 100 volts pressure . The 125 volts
generated in coil E F is opposed by the 25 volts
generated in coil A B, leaving a net pressure of
100 volts at the terminals A E.

Primary
200 volts

А

25
Turns
B

50
125
turns
Turns
D. -- SE
FC
C

in any convenient order, to add or subtract voltage ;
and the connecting wires C and D could be attached
to any individual section of the secondary to
obtain the effect of its particular voltage.
It may appear that the transformer is giving an
increased output when used as in Fig. 21 , but this
is not so . If, when the secondary is used as a
separate circuit (as in Fig . 12 ), we assume that the
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the 10 amps. in the secondary. The two currents
will unite at T, and flow to the alternator. Ten
amps. flowing from the alternator to Cat 200
volts pressure become 10 amps. at 300 volts pres
sure when leaving D , the added 100 volts being
produced by the expenditure of the 5 amps. in the
primary coil, without which you could not get the
io amps. through the secondary winding. The
1,000 watts passed into the primary coil thus
reappears in the secondary coil.
( To be continued .)

maximum output is 1,000 watts, the transformer in
Fig. 21 would be giving 10 amps. at 100 volts
that is, 1,000 watts also . As already explained,
by connecting the primary voltage in series with
the secondary voltage (as Fig. 21 ), we can raise
the voltage on the lamp circuit to 300 volts. The

nㄸ
Motor Traction Notes .
By CHAS . S. LAKE .

H

To SCOTLAND BY MOTOR OMNIBUS .
A motor omnibus built by the Maudslay Motor
Company recently accomplished a non-stop run
from Coventry to Edinburgh . Although, as a
matter of fact, the vehicle was brought to a stand
on three or four occasions during the trip, the motor
was kept at work the whole time, and that in auto
mobile circles is accepted as constituting a non
stop run . The omnibus left Coventry shortly after
4 o'clock on a Thursday afternoon, and reached
Edinburgh at 5.40 p.m. next day. It was computed

Α

.

А
DS

B

E

F

100 volts

current can still remain at 10 amps. if the lamp cir
cuit is adjusted to take this current, because the
secondary wire is large enough to carry it. This
means that we are now getting 10 amps. at
300 volts-- that is, 3,000 watts — in the lamp cir
cuit, or three times as much output as before.

E
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FIG. 21.
The additional output , however , really comes
direct from the alternator , which will be giving
15 amps. at 200 volts pressure — that is, 3,000 watts,
plus, of course, the watts required to supply the
losses in the transtormer and connecting wires .
Ten amps. will flow through the secondary wind
ing, and s amps. will now through the primary
winding to balance the demagnetising action of

that mistakes on the part of the driver in twice
taking the wrong road had the effect of bringing
up the total distance covered to 350 miles, or some
40 miles more than was necessary ; and all agreed
that but for this, and given better weather after
crossing the border, the journey would have been
completed by noon . As it was, the time occupied
in making the run , exclusive of stops, was 22 hours,
which, under the circumstances, must be considered
a good performance. Two hours were spent at
Carlisle, during which time the passengers, num
bering six , breakfasted at the Royal Hotel-the
motor , as before said , running all the time . Fine
spectacular effects were enjoyed whilst travelling
over Shap, which part of the journey was per
formed in the early hours of the morning , and to
the accompaniment of bright moonlight. Bliz
zards were encountered between Lockerbie and
Beattock , and the ' bus had to be stopped, it being
impossible to steer a course owing to the snow falling
so thickly as to obscure the road ahead. The long
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pull up Beattock Hill gave the engine an oppor
tunity of showing its powers, and this it did to
great advantage. On this trying part of the course
a stop had again to be made on account of the
blizzard , but afterwards better weather, on the
whole , prevailed .
On examining the engine at Edinburgh , after
its long and trying run , it was found to be in first
rate condition, and it gave no trouble of any kind
en route.

00
VANGUARDS ” IN FRANCE .
Those who , not possessing a motor car of their
own , would yet like to make a motor trip through
parts of France will, it is reported , have an oppor
tunity of so doing during the summer season. It
is proposed to inaugurate thirty -day tours via
Newhaven, Dieppe, Rouen, Marseilles, Nice, Monte
Carlo, Mentone , and Paris by “ Vanguard motor
omnibus . A maximum of sixteen passengers will
be carried , and the fare of 55 guineas will include
hotel accommodation and all other expenses inci
dental to the journey .
Motor OMNIBUSES FOR BOMBAY .
The writer is indebted to Messrs. the Lancashire
Steam Motor Co., Ltd. , of Leyland , near Preston ,
for the accompanying photographs of a motor omni
bus built by them for the Bombay Motor Omnibus
Company ; also for a photograph , with particulars,
of the firm's type of chassis . The 'bus is of the
double -deck type, petrol driven, and with seats foi
a total of thirty- four passengers. The engine
cylinders are cast in pairs, the inlet and exhaust
valves being operated from separate cam shafts.
The governor is situated at the front end of the
inlet cam shaft, and the low- tension Simms- Bosch
magneto is geared from the same shaft . Cut-offs
are provided for testing the ignition of each cylinder
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placed low down behind the front member of the
frame. Cooling is assisted by a fan on the forward
extension of the crank shaft . The engine drives
through a leather to a very large meta! clutch to
the gear box, and the gears provide for three speeds
and reverse , all being operated by one lever . " The
framework of the chassis is of channel steel strongly
stayed and gusseted . The wheels are of the
composite pattern , fitted with Sirdar tyres — single
type for the front wheels and twin for the driving
wheels . The body is finished in varnished natural
wood , and in general appearance and design the
vehicle is similar to those built for London and other
places by the Lancashire Company.

MOTOR CO
LAND

Fig . 1. -A “ LEYLAND " MOTOR OMNIBUS
FOR BOMBAY .
MIDLAND Rail MOTORS .
Three of the small 4-4--0 type tank locomotives
employed on the Midland and Great Northern
Joint Railways ( formerly the Eastern and Midlands

Fig . 2.- " LEYLAND " MOTOR OMNIBUS CHASSIS.
separately .
Half-compression mechanism is pro
vided in connection with the exhaust valve cam
shafts , and to facilitate starting the engine a cen
trifugal pump is driven off this shaft and this
circulates water through radiators fof large size

Railway ) have been taken over by the Midland
Company, and are now working, with a composite
car attached , as rail motors on branch lines. The
writer understands that the back of the cab and
the bunker behind it have been cut through
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so as to form a means of communication between
the footplate and the corridor of the car, the
arrangement being, presumably, that adopted on
most railways in the same circumstances - viz.,
working from either end , according to the direction
of running. The engines, which present a smart
appearance, have brass domes and outside cylin
ders ; the cab is fitted with windows in the side
sheets, and the painting is — or was — in the standard
M. & G.N. style — viz ., deep chrome yellow , with
black bands relieved with light yellow lining:
Gr. CENTRAL RAIL MOTORS .
The Gt . Central Railway have now in operation a
frequent rail car service between Marylebone and
South Harrow on the new line to Beaconsfield , High
Wycombe, etc. If reports are true, the Great Wes

Model

Making

for

Beginners .

XIX -A Model Pumping Windmill.
By R. F. M. WOODFORDE .
' HE little windmill here described is a very
THEsuitable model for the novice to undertake:
it will require considerable patience, teach
him to get very handy with his soldering iron, cost
practically nothing for material, and will look
very like the large thing if carefully made. The
general appearance may be got from the photo
graph (Fig. 1 ). Most novices are sure to have
seen these wind motors in operation, especially if
they live on the South Coast.
The tower first demands our attention . To make
the uprights, cut four pieces of tinned steel or
iron wire, about $ in. diameter and 9 ins. long ;
these are soldered (as in Fig. 2 ) to a brass ring at
the top end-a shade carrier off an old electric
lamp -holder will do — and to an iron plate, about
6 ins. square and } in . thick . It will take some

FIG. 2 .
CONSTRUCTION
OF
FRAME.

Fig;1. -MR. R. F. M. WOODFORDE'S MODEL
WINDMILL .

tern also intend running rail motor - cars between
Paddington and Ruislip and Ickenham station ,
which is situated on the Joint G.C. & G.W. section
of the new line between Denham and Gerrards Cross.
BAKER STREET & WATERLOO RAILWAY Cars.
The cars used on this line are of the all - steel
construction for minimising fire dangers. A cer
tain proportion of wood is, of course , used for in
ternal fittings, but it has all been treated by a
process rendering it non - inflammable. The trains are
made up of six cars, a motor at each end, and four
trailer cars between . At slack hours of traffic
three- car trains are used, to economise cost of opera
tion. The cars have a length over -all of 50 ft. ,
the distance between bogie centres is 33 ft . , height
from rail level 9 ft . 5 ins., and extreme width
8 ft . 8 ins. Each trailer car seats fifty - two passen
gers, and each motor -car forty-six passengers.
The average speed of the trains is 14 miles per
hour ; between stations a maximum speed of 35
miles an hour is allowed .

patience to get them all the same slope ; of course,
this is very essential to appearances. The best
way is to drill holes in the sheet to keep the feet
steady (not quite through the plate ) ; then tie the
ring in place. After getting the slope even, solder
one leg at a time. These may be melted as often
as necessary ; a good flux should be used ( there are
many advertised now ). The ring may be marked
into four equal parts, and small shallow slots cut
with a rat-tail file ; this will aid the keeping of the
uprights in place. After the ring is soldered on
two pieces of f -in . wire must be bent into squares
one to fit about one-third the way up the tower,
and a smaller one to fit two -thirds up the tower
( Fig. 2 ); these may be bound in place with one or
two turns of fine copper wire, and when level and
straight, soldered in place. The tower will now be
found to be very strong. A piece of brass or copper
tube about it'ins. long and 1 in. in diameter is
now soldered in the centre of the base — upright, of
course. This represents the pump barrel. The
easiest way will be to tin the end of the tube, then
mark the position of the base , and heat from
underneath with a spirit lamp.
The turntable and bearings are now to be put
upon the stocks. A brass ring, similar to the fixed
one, must be obtained ; also the long part of the
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lamp-holder, on to which it screws. Carefully
file the thread out of the fixed ring until the long
screwed tube part of the holder turns quite freely
in it ; smooth any part of the screwed tube if it
requires it. Solder a U -shaped bearing to the top
loose ring (Fig . 3 ). The centre is cut out to allow
the pump rod to pass through , and the uprights are
slotted to take small brass bearings ; these bear
ings are to be cut out of brass about fin. square
by 3-16ths in . thick ; they are drilled to take an t
in . steel shaft. Two saw -cuts are cut in the sides
of each, so that they may slide into the slots pre
pared for them ; these slots may be drilled out and
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runs true . When spun - and a few results are sure
to be necessary -- a small washer is soldered at the
end of the shaft (A , Fig. 4 ), allowing the wheel and
shaft to turn freely with a very slight end play.
Each blade of the wheel may now begiven a twist
of about 30 degs. out of the flat position ( everyone
will know the twist - like an air fan or screw pro
peller), and a circle of No. 18 copper wire must be

FIG . 5 .
Fig . 3.- TOP
BEARING

SETTING -OUT

WIND -WHEEL.
24"

Fig . 4. -ARRANGEMENT OF CRANKSHAFT
AND TURNTABLE .
finished with a small square -edged file. The brass
tube is sawn off, so that when it is screwed into the
loose ring as far as it will go ( Fig . 4 ) . the bearings
are free to turn easily in the fixed ring . This com
pletes the bearings and turntable .
Now bend a small crankshaft (as Fig . 4 ) out of
the f -in . steel wire ; this should have a 3-16ths-in .
throw . The novice may require to make perhaps
a dozen of these before a really satisfactory one is
made ; but “ try, try again ” is the only way to
succeed . When made, put the shaft in place, and
solder the two bearings in their slots (Fig. 4 ).
The wind wheel ( Fig . 5 ) next demands our atten
tion . Draw a circle 54 ins. in diameter on tin plate,
and a small circle it ins. from the same centre ;

bent to go round the outside of the wheel and
soldered to every blade tip . Four stay wires of
No. 18 are to be soldered between each three blades
from the circle wire to the end of the shaft ( Fig . 6 ).
The easiest way is to bend each so as to hook to
the circle wire cut to dead length to reach the shaft
end . Solder each hook -end in place, and finally
solder all four to the shaft - end at one time.

-30

Fig. 8.-DETAIL OF VANE .

ribat
step the radius ( i.e., 27 ins.) out round the large
circle, thus dividing the circumference into six
equal parts ; halve each of these again , and draw
the twelve lines to the centre ; cut down each line
as far as the it -in . circle ; cut off and turn all
sharp edges and corners with a fine file. This
wheel is now soldered about half -way down the
piece of shaft projecting in Fig. 4, previously putting
a long washer, in. long, to act as a distance-piece
between the wheel and the front bearing. This
washer may be made by coiling some No. 18 copper
wire on to a piece of f- in . steel, and then filing the
ends up, or from a piece of brass or coppertube
-in . bore. The wheel must be soldered so that it

Fig . 6. - GENERAL ARRANGEMENT
OF WINDMILL.

FIG . 7 .
PUMP ROD.

The pump rod is now cut (Fig . 7 ). It may be
about 94 ins. long, and can be made from an old
cycle spoke, the head dropping into the pump
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barrel, avoiding too much play. The hooked end
fits on to the crank, and two No. 18 or 16 copper
wire washers must be soldered to the crank -pin to
keep this rod in place when the mill is running.
All that now remains to be done is to make and
fix the directing vane, or tail, which turns the
wheel to face the wind, sh ild its direction change.
Draw a figure to dimensions shown ( Fig. 8 ) on
some stout tin plate. The straight sides are cut
out with the shears, and the two curves filed out
after by placing the sheet against some hardwood
in the vice , and filing out the tin plate and wood
together, the tin plate being, of course, in front of
the wood, which prevents it from buckling and
chattering. This vane ,
when flattened and
trimmed up , is soldered to a piece of f-in . steel ,
about 5 ins. long, and the end of this is soldered into
a hole made in the back bearing. A piece of f -in .
steel is soldered about half-way up the front bearing
(all shown in Fig. 8 ), and finally two light pieces of
cycle spoke or steel wire , and are run from each end
of this to the centre of the vane. These are soldered
in place, and act as stay wires. All bearings, etc.,
must be eased to run free and oiled , and the little
mill will be found to run well in a moderate wind,
looking just like its big brother.
After cleaning , filing, and scraping off all super
fluous solder, and wiping off the oil,two thin coats
of grey paint will be found to add greatly to its
appearance. Avoid all lumps, and take care to
take off all superfluous paint with the brush before
putting aside to dry, as a lumpy appearance is apt
tomar the looks of the model .
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water pressure, and 50 lbs. steam. The working
pressure is about 30 lbs. per sq. in . A sectional
plan is given in Fig. 2 .
The burner consists of a flat tank , 12 ins. by 6 ins .
by i in. , with twelve stays. The burner itself is
at one end, and a compressed air receiver at the
other. This receiver is fitted with a cycle valve
and a stop -cock leading into the tank, which is
also fitted with a filling plug. The burner itself
is a No. 4 Primus silent burner.
To use the burner, the tank is first filled with
about i to it pts. of ordinary paraffin , and the little
bin under the burner is filled with methylated

A Model Boiler and its Burner.

5

By K. B. LEGG .
HE illustration herewith represents my vertical
TH boiler and burner. The boiler is made of
brass tube, 5 ins. by 10 ins. , and the firebox
of copper. The crown, bottom ring, and firedoor
ring are riveted with copper rivets, and the central
flue is silver -soldered . There is also one water
Fig. 1. - MR, K , B. LEGG'S MODEL BOILER .

36 "

2"

spirit and lighted . While this is burning a little
pressure is pumped in the air receiver with an
ordinary cycle pump. When the spirit has nearly
burnt out , the stop -cock is opened a little, which
has the effect of forcing the paraffin into the hot
burner, where it is transformed into gas and
ignited by the dying flame of the spirit, giving an
intensely hot blue flame.
With this burner I can raise 25 lbs. pressure
from cold water in about five or six minutes , and
the whole set is extremely satisfactory .

12 "
FIG . 2. - PLAN OF BOILER AND AIR RECEIVER .
tube, about } in . diameter. The heating surface
is about 100 sq. ins. The fittings are all of the best,
and include a pressure gauge, three -cock water
gauge, test cocks, etc.; also a very neat firedoor .
The boiler has been tested to about 80 lbs. cold

UNDERGROUND WIRELESS TELEGRAPHY , -- It is
stated that the Rev. Joseph Murgas, of Pittsburg ,
who has developed a system of wireless telegraphy,
intends to spend £ 4,000 to conduct wireless under
ground experiments between America and Europe.
A shaft 3,000 ft . in depth will be sunk there, and
another in Europe .
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Amateur's

Vice

Bench .

IT

II.- A DESIGN BY J. D. ELAM . *
T has been my intention in designing this bench
not only to cater for the metal-worker,
but also for the amateur carpenter, as these
mostly go together — at least, the metal-worker is
mostly able to turn its hand to the latter when
occasion arises, and will then find how useful the
woodworker's vice is.
To turn our attention to the bench, it is very
simple in its design and construction , and well
within the scope of the average amateur, the tools
required being saw , plane, mortise chisel, two or
three firmer chisels, hammer, mallet, square, screw
driver, and gauge. I leave the choice of wood to
the constructor, whose pocket may rule this ;
otherwise I would advise it being of beech , or, at
least, the top of beech or other hardwood. For the
construction, we will commence with the frames
A , A' ; these are made from 4-in. by 2 -in ., four
being required, with eight battens ( A ), 4 -in. by i - in. ,
rebated in and fixed at each corner with four screws ;
but before fixing cut mortise for guide of vice and
hole for screw . Now cut off four lengths of 2 -in.
by 2 -in . for the corner posts B, plus length of tenons,
which are intended to be let into top of bench,
which can be whole thickness of top or only part.
Next cut two lengths for C, one each end , plus
length of tenons, and four lengths for D - two
forfront and two for backs, plustenons, all out of
2 - in. by 2 -in. Mark out all mortises, one on each
leg of A and A', two each on four legs B - twelve in
all. Then cut tenons on D and C respectively
to fit ; but do not yet nail or pin up.
The bench top must now be fixed ; this is com
posed of three 8 -in. by 3 -in. planks. The front and
back plank must be mortised to receive the tenons
of the four corner posts. The framework may now
be assembled , and top laid on ; and when every
thing is in its proper place they may be nailed or
screwed to the battens, and all tenons fixed by
pinning or nailing, when a most rigid bench will be
found .
The spaces E , which form the end cupboards,
can be filled in either with plain boards or match
boarding in the following way : A small fancy bead
is fixed all round the outside edge, the panelling
then put in, held with small brads, while the small
inside slip is fixed (see sketch herewith ). The
floor can be formed in a like manner by nailing a
ledge on inside of D, and fixing in boards which
can be nailed or left movable ; this saves the use of
a plough, which it isnot the fortune of every amateur
to possess. In the knee space panelling a slip F is
nailed level with A’ on both sides, for doors of cup
board to hang upon . The forming of this cup
board is very simple : it only requires a floor which
is a board nailed to the undersides of A', and back
nailing on. A roof can be fixed , or drawer form
same, with shelves fitted to taste. A piece of 1 -in.
wood , G, is fixed to bench to form a bearing for
timber clamped in the vice.
The doors H , one at each end, and under -cup
board doors, should not present much difficulty,
as they are haunched mortised together, and ,
panelled in the same way as described for E.

* This contribution was awarded the second prize
in the recent “ Fortis " Vice Prize Competition.
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We may now make the vice J and guide, which
does not require any explanation beyond that the
guide should be able to have a slight vertical
movement in J. I propose using an iron screw
and wrench in vice, as these can now be bought so
cheap , and easily fixed . The pin for guide can be
made of 7 -in . iron, with chain attached.
The holes in A' being bored and peg fitted, we
turn our attention to the drawer ; this I leave to
the skill of the worker . Of course, if he can dove
tail, I strongly recommend it ; otherwise he must
do the best his skill will permit. To fit same
ledges are screwed to panels E , the left -hand side
ledge being it ins. wide, with 4 in. rebaté, worked
on same for drawer to run on , or drawer will not
clear G. A sliding tray may be fitted inside of
drawer, and drawer divisioned.
We now turn our attention to the top ; this is
formed of wood dovetailed or nailed together,
which is screwed to bench ; 6 ins. from the bottom
of this is the shelf K, or, more proper, the bottom
of cupboard , which is rebated into the sides ; also
the divisions dividing the drawers are rebated
likewise into the top and bottom. The drawers are
six in number, the top drawers sliding on narrow
ledges ; the sides of the bottom drawer are less in
height to the top ones by the thickness of ledge, so
that top of front of bottom drawer closes close up
to bottom of drawer above, thereby doing away
with the fitting of a crosspiece to fill up the other
wise opening .
Above the drawers three shelves are fixed 4 ins.
wide, so that tools in racks, or hung on doors L,

METHOD OF FIXING PANELS.
may not foul shelving. Under the bottom shelf
a small cupboard M is fitted 3 ins. deep , with flap
door and buttons,the use of which will later be
explained. Now all that remains to do is the mak
ing of the doors, which, like the ones previously
described, are haunched, mortised, and panelled.
All the doors, with the exception of cupboard, may
be utilised for the hanging of tools. The racks
shown at N are pieces of wood with holes drilled
smaller than handles of tools, which they are to
hold with openings cut in front for blades of tools
to pass through . These must be fixed to clear
shelves, or metal clips may be purchased and fixed
instead.
As most amateurs do electrical work, I would
suggest what may be called a small switchboard,
with connecting box behind. This might be fitted
with galvanometer resistance coils, crossover switch ,
wall -plug, etc. Primary or secondary batteries
are stored in a cupboard and holes drilled in back
of same, through which wires pass up into connec
tion box ; this will be found 'most handy for testing
work in course of erection .
The small drawers can be fitted with tin boxes,
and labelled for holding B.A. and Whitworth screws ;
others divided off for wood screws and nails, or
whatever the maker wishes.
The metal-worker's
vice can be placed as indicated in drawing. I
should mention that all the shelves, though spoken
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of as fixed , should have some arrangement for
adjusting.
The whole bench should be stained and varnished ,
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given all back projectings in drawings , nor have
I drawn all doors, as it would make drawing so
complicated .

Right hand door
removed
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DESIGN FOR AN AMATEUR'S VICE BENCH .
By J. D. ELAM.
except top and faces of vice, unless it has been made
of hardwood, when a good rubbing with a linseed
oil rag will greatly improve the appearance, after
which all fastenings should be fixed. I have not

In conclusion, I would say that I think any
amateur who constructs the above will be well
repayed for the trouble .
( To be continued .)
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For the Bookshelf .

Magnetic Curves .

HINTS ON STEAM ENGINE DESIGN AND CONSTRUC
TION . By Chas. Hurst. London : Griffin and
Co. Price is. 6d . net ; postage 2d .
The second edition of this book, which is now on
sale , has been thoroughly revised and enlarged ,
and although its scope is still limited, the contents
of the book cannot fail to be appreciated by engi
neers who design and have charge of stationary
engines of all kinds. Information is given on
steam pipe arrangements and construction , super

By C. J. WATSON .
(Continued from page 352. )
further specimens of magnetic curves are
SoOME
rgiven
ven in the accompanying illustrations.
Figs. 4 and 5 are taken over the poles of a
compound permanent horseshoe magnet (see Fig. 5a ) .
consisting of four members bound together, as used
for a D'Arsonval moving coil galvanometer. The
second of the two shows the effect of the soft iron
cylinder, which is placed between the legs of the

FIG . 4.
heating, valves, cylinder details, air pumps and
condensers, valve gear, lubrication, and other details
and accessories of the steam engine. The book is
illustrated with very clear diagrams.
G.W.R. JUNIOR ENGINEERS' SOCIETY TRANSAC
TIONS, 1904-5 . G.W.R. Loco . Dept., Swindon .
Price 5s. , postage 3d.
The annual record of the transactions of this
society contains papers on many interesting sub
jects, amongst them being “ Modern Locomotives,”
with which is given numerous half- tone illustrations
of locomotives and tabulated details of engines of
the leading railway companies. Among other
papers are “ The Compounding of Locomotives,".
* Patents and How to Obtain Them ," " Compound
Locomotives and their Work,"
Lubricants and
Lubrication ," and " Boiler-making."
The pamph :
lets, which are ten in number, form a very useful
volume.

FIG . 5 .

Sofr
Iron

FIG . 5a .
magnet, in order to concentrate the field in which
the coil swings
Fig . 6 represents two straight bar magnets
placed side by side , with their poles turned in the
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opposite direction to each other , as indicated in
Fig. 6a. It will be seen that many of the lines

Lighting .

Home Electric

By CYRIL N. TURNER.
(Concluded from page 328. )
VOLTMETER AND AMMETER .
HE mechanically inclined amateur need expe
THErience but little difficulty in making a
pair of these useful instruments, if he fol
lows these directions carefully in conjunction
Cost is a con
with the illustration ( Fig . 42 ).
sideration with the majority of amateurs ,
and good reliable switchboard standard instru
ments are somewhat expensive luxuries. It will,
therefore, bé a satisfaction to know that you
can make your own at a very small cost. The
market is full of those cheap round American

N

S

FIG. 6a .
which leave the south pole of the one magnet go to
the north pole of the other, and similarly at the

FIG . 6.
N

other end.
The assumption of the elastic con .
tractibility of these lines at once explains why the
magnets will tend to move towards each other,
In Fig. 7 (reproduced on the following page) the
same two magnets are placed at right angles to each
other (see Fig. 7a). Here we see that the lines issuing
from the one pole of the one magnet run to the
one end of the other magnet, and turn away from
its other end . Hence by the contraction of these
lines the magnets will tend to turn round, so as
to place themselves parallel to each other .
( To be continued .)

S

N

Fig . 7a .
S
clocks in nickel-plated cases, and no more than
is. 6d . need be paid for a new one ; while spoilt ones
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can generally be picked up for a mere song. The
outer cases of these , with the glass and inner
moulded ring, come in very nicely for our purpose,
and as we shall want pieces of scrap brass and a
nice pivot, the clock works will supply these. A
piece of thin tinned iron — such as a cutting from
a condensed milk tin -- for the scythe piece. A
piece of thin sheet brass or copper, a few small
brass screws, a little fine solder , a short piece of
fine brass wire, some No. 36 silk - covered copper
wire, a piece of thin wood (the size of the case ), and
a piece of white cardboard the same size , are all the
materials that will be required for the voltmeter .

April 19, 1906.

voltage it is required to register) of the No. 36
s.c. copper wire, and soak the whole with shellac ;
varnish , and allow to dry thoroughly in a warm place.
Of course, a few inches of the beginning and end of
this winding are left free for after connection to
circuit. Now complete the scythe -piece by pierc
ing the top of the straight shank and inserting the
pivot , and secure with a dot of solder . The bracket
of brass strips bent to shape and nicely centred
to receive the pivot can now be made, and the light
index pointer of fine, springy brass wire, flattened
out and cut to shape at the pointer end , can now be
attached to the pivot with solder. All parts can

is

FIG . 7 .

For description ]

1

For the ammeter, a short length of cotton-covered
No. 16 wire will be needed in place of the No. 36 ;
but if it is found difficult to wind this thick wire
neatly round the thin copper solenoid , you may use
two No. 18 wires, and wind them in parallel.
To proceed with the voltmeter, first set out all
details carefully and correctly to size on a piece
of white cardboard, as shown on Fig. 42 , and cut
out the tin scythe - piece carefully . Next cut out
the thin sheet copper or brass solenoid pieces, and
solder them together to form the current solenoid ,
taking care that the sweep is strictly correct, so that
the curved part of the scythe-piece may swing in
and out of it without touching when fixed in
position . Paste paper round the body and the
inside of the flanges of the solenoid , and , when
: dry, carefully wind on as evenly as possible in
layers about 900 turns ( more or less according to

(see page 375 .

now be assembled and carefully fixed in position
on the thin board, and so adjusted until, when held
vertically, the scythe - piece swings freely in and out
of the solenoid . The white cardboard dial can then
be attached to the face of the board , and the whole
put into its case and secured with small screws
through the case into the edge of the wood . The
two ends of the solenoid winding are carried out
through two holes , made for the purpose, through
the case, and must be insulated from the case by
means of short pieces of small rubber tubing, such
as is used for the valves of bicycle tyres. This will
effectually insulate and prevent friction with the
edges of the holes in the case . The ends are then
connected to the two terminals, which are in tun
connected across the mains — i.e., in parallel.
Except for very small voltages, it will probably
be found that the instrument is too sensitive — i.e.,
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of

the mains , and mark off your own to correspond
the readings will be too large -— the index pointer
reaching its limit against the solenoid at a very low
with the borrowed one (See Fig . 42a . )
voltage. In this case it requires additional resist
If you cannot obtain a good instrument to help
ance,and as the small solenoid can take no more
you as above , you can do it by means of a number
necessary
auxiliary
resistance
wire, it is
to have an
of Daniell cells in series , each cell , in good con
coil in series with it , as shown in the diagram . As
dition , giving , approximately , one volt ; but this
space in which to fix this coil
Two Worners * N : 10. SCAL
TO CIRCUIT
is very limited , it is best to
make a small reel or bobbin of
cardboard , as more wire can be
wound upon this than on a
wooden reel.
Upon this reel
wind , in layers , as evenly as
you can about } oz. more of
10
the No. 36 or 38 s.c. copper
wire, and fix and connect as
shown . It will then be found
Division
TRINS
that the readings are not so
N : 10. SCREW .
O
large, and that it takes more
voltage to send the index
pointer to its limit . In this way
you can , by adding to or re
O
ducing the amount of wire on
the coil get the instrument to
work to the desired voltage.
FIG. 43.- DISTRIBUTING BOARD.
The ammeter is constructed in
precisely the same way , but as
method is not very reliable. In the case of the
ammeters, run the two in series ( see Fig . 42b) , and
an adjustable resistance would greatly facilitate
matters .
-AMERICAN
Fig. 43 illustrates a very simple way of making
CLOCK
CASE
a distributing and fuseboard. Two pieces of nar.
row brass strips, such as brass curtain lath, which
can be obtained from any furnishing ironmonger
for a few pence, have screw -holes drilled througb
them
at regular distances, according to the num
noop BACK
ber of ways required , with an extra hole at
1

one end of each piece for the main terminals .
For very low voltages the base can be of well
seasoned hardwood, such as a sound piece of old
mahogany ; but for high voltages wood is not per .
missible, either for this or for the main switchboard .

PESISTANCE
COM

NSULATCO DOOM CASE
BACK WEn or VOLTMETER

ععععع

FACE

GLASS

919
FIG . 420 .

moon
Syra )

аааааааая
quuntur
CAdjustable resistance
FIG . 426 .

FIG . 42. - VOLTMETER.
the resistance is to be as small as possible, only
a few turns of thick wire are wound round the
solenoid , and there is, of course, to be no addi
tional coil.
The terminals of the ammeter are
connected in series with one of the mains. The
best way to calibrate them is to borrow or hire a
standard instrument from a local electrician , and
run the two voltmeters side by side in parallel across

The two brass strips are now secured to the base
board with brass screws (which are also to act as
binding screws for the fuse wires ). About 3 ins .
from each strip a similar row of screws, over which
two brass or copper washers have been slipped , are
screwed into the wood . The branch wires are given
a turn between these washers, and the screws are
then screwed home, causing the washers to grip
the wires and make good contact. The fine fuse
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wires are then run between their respective upper
and lower screws, being wound round the heads (see
Fig. 44) and so held taut and ready to " blow " should
too much current attempt to pass to the lamps.
· Thus with only a few simple and inexpensive
ma
ls, the amateur with a very shallow pocket

Tro WASNSAS
Scan SOTN CLAMPINC WIRE
AND NOLDING FUSE

FUSE

SCREW
BRASS STAI
La

FIG. 44. — ARRANGEMENT OF FUSE WIRE.

April 19. 1906 .

vulcanised fibre, about 4 in . thick, to which they
are secured by small brass bolts and nuts with
washers, and the fuse wire of suitable gauge, is run
from washer to washer ,and gripped by a turn ofthe
nuts. The vulcanised fibre bar is deep in the middle
for convenience of taking hold of to push the com
plete piece into the clips, or to draw it out when
required to put in a fresh fuse wire.
It is important that good metallic contact is made
between the two parts of this main fuse , and for this
purpose the clips have a certain amount of spring,
and thereby grip the fuse-piece tightly when it
is pressed in .
GENERAL REMARKS.
There are many cheap makes of small power gas
and oil engines now on the market eminently suit
able for driving small installations. A well-made
2 - in . bore, 31-in. stroke gas engine, with two heavy
rimmed flywheels about 12 ins, diameter, will com
fortably drive a 150-watt dynamo. A 24- in . bore by
44-in . stroke will,under similarconditions, drive one
of 250 watts satisfactorily . With 3-in . bore by 5 -in
stroke , a 300- to 350 -watt machine may be run.
A 31-in. bore by 6 - in , stroke will, under favour .
able conditions, nicely work a 500 -watt machine of
good efficiency.
If you have no house gas service, you can run a
gas engine on petrol by means of either a “ surface,"
spray." or " wick " carburettor. A very simple,
cheap , and efficient one of the latter type was
designed by the writer, and described and illus
trated in Handbook No. 16 of THE MODEL ENGI
NEER Series. So if you should come across a bar
gain in a small power gas engine, the absence of
house gas need not deter you from availing your.
self of a good chance. Oil engines of small powers
are not so readily picked up second -hand, for the
simple reason that they are not so numerous.
Yu GONIZED Fions
MASER

13/8
4/2

may make a good , serviceable
BRASS NUT
distributing board of present
appearance.
able
Those lucky
ones who can afford it can go
B
in for greater elegance and
use
finish by using professional
са
fuse - clips and business- look
K
ing binding terminals and con
nections, and the whole in a
A
A
nice case, with glass front, etc. ,
AMICAL
complete, and perhaps with
a little black -and -gold em
bellishment. The humbler
one will, however, act its
part fully as well as its aris
tocratic brother. It is com
SEND AT
A
mendable alike for the mon.
DOTTED LINES
eyed amateur to produce an
elegant article with purchased
parts, and for his less for.
tunate brother to construct a
plainer, but equally service
able , piece of apparatus out
of scrap
Fig. 45 illustrates a simple
Fig. 45.- DETAILS OF MAIN FUSE.
way of making the main fuses
in two parts, so as to be readily
Do not be tempted to invest in an obsolete type with
detachable. D is the insulating base, which may be
slide ignition — have only tube or electric ignition.
of slate , ebonite or vulcanised fibre. A A are two
Use only proper gas engine oil for cylinder lubrication.
clips, made of scrap brass or copper, and secured to
Castor oil is excellent for dynamo bearings. Raw.
the base with screws as shown . B B are contacts
hide belting is best for short drives, and let it be
( also of scrap brass or copper , and intended to fit
nearly as wide as the pulley , in order to minimise slip .
into the clips ). B B are kept apart by a piece of
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Practical Letters from our
The Society of Model Engineers .
Readers .
( Reports of meetings should be sent to the offices of THE MODEL
ENGINEER wlikord delay, and will be inserted in any par .
Hcular issue If recetued a clear nine days before its usual
date of publication .)
London .
FUTURE MEETINGS. — Tuesday, May ist : Prac
tical demonstrations and lecturettes by members ;
also a special demonstration of autogenous solder
ing and welding with theoxy -acetylene flame by
Messrs. Brins Oxygen Company
Wednesday,
May 23rd : Model Making Competition .
Visit . - On Saturday, April 21st, a visit
will be made to the Old Kent Road Works
of the SouthMetropolitan Gas Company, at
3 o'clock . The party is limited
about
thirty members, and those wishing to be
present are requested to give intimation
to the Secretary without delay . — HERBERT
G. RIDDLE, Hon. Secretary, 137 , Minard
Road , Hither Green , S.E.:

( The Editor invites raiders to make use of this column for the full
discussion of matiers of practical and mutual interest. Letters
may be signed wuh 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 Electric Engraving Machine.
TO THE EDITOR OF The Model Engineer.
DEAR SIR ,—The electric engraving machine, of
which I send a photograph, is made to the par

Colonial Society .
Melbourne (Victoria ).– At the last meet
ing of the above Society , held at the Work
ing Men's College, Mr. J. Harrison (vice-presi
dent) in the chair, the presentation of prizes
in connection with the annual competitions
held in December last, took place as follows:
-Mr. W. Bryden , first, 1 -in . scale locomotive
parts and first for workmanship ; Mr. F.
Appleyard , special for 20 -watt dynamo ;
Mr. C. o. Dentry, first for novelty in design
and second for workmanship. The judges
(Messrs. W. N. Kernot, B.C.E. , W. Penrose,
and J. E. Tilly ) spoke of the models ex
hibited as being of very high order, and
reflecting great credit on those responsible
for the workmanship. The Committee wish
members to note that in the future the meet
ingswill be held on the second Wednesday in
the following months : March , May, August,
and November. Further information regard
ing the Society can be obtained from the
Secretary, Mr. M. THOMPSON, 201 , Lonsdale
Street, Melbourne.

NOTE FROM AN AUSTRALIAN READER. —
A correspondent in the wilds of Western
Australia sends us a description of the con
struction of the armature for his 150-watt
dynamo. Not being able to obtain stampings
for the armature, he made some from kero
sine tins, which were first cut into 3 -in. squares,
then the corners snipped off, making them
octagonal. After boring a f -in . hole in the
centre, they were mounted on the spindle
and keyed together and screwed up with a
nut against a turned collar on the shaft ;
they were then turned to the required size, and
each lamination insulated with varnish and thin
brown paper. After screwing up again , the slots
were marked out, and then saw -cut and
chiselled . The slots are insulated with ribbon
glued in them , and then given a good coat of shellac
and baked before winding the wire.

AN ELECTRIC ENGRAVING MACHINE.
ticulars given in THE MODEL ENGINEER for
March 26th and April 2nd , 1903. The photograph
shows the instrument without the case .
The instructions are very clear , but I found one
or two differences on commencing to make the
machine . In the first place , there is hardly sufficient
space between the two parallel arms of the main
frame ; these I made 31 ins. apart , and by so doing
allowed more room for the contact -breaker screw and
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lock- nut . Also, the writer of the article says that
altogether 4 or 5 ozs . of wire will be required for the
magnet bobbins ; but on making the bobbins
exactly to dimensions given , and using No. 26 s.s.c.
wire, I found that 10 ozs. was nearer the mark .
For a support for the machine I use a table phono
graph stand , the cast-iron foot being filled up with
lead to make it heavier , and it answers capitally .
I can recommend any amateur to make the machine
with the alteration mentioned above.— Yours truly ,
E. C. F.
An Electrical Reversing Switch.
TO THE EDITOR OF The Model Engineer .
DEAR SIR ,-I enclose a sketch of a reversing
switch , the description of which will doubtless be
of use to many readers of your valuable paper.
The switch is made as follows : -A , B , C , and D are
studs screwed to baseboard ; A is connected by a
piece of wire to D , and B with C ; the handle É is
loose, and riveted to the two switch arms, FF .
The ends of the field winding are then connected
Field cori
mo
H
Á

AN
Hн

ELECTRICAL
REVERSING

SWITCH.

FI

FI
E

O

to the two studs, G and G, which hold the two ends
of the switch arms, one brush being connected to
B, and one to D. Now, if the two ends of the
switch arms are resting on A and C respectively ,
and the motor is running from left to right , on
changing the switch arms to B and D the motor
will at once reverse . This switch can be used with
both series and shunt -wound motors . -Yours truly ,
G. COLLETT .
London , W.
Model Steamboat Repairs.
TO THE EDITOR OF The Model Engineer.
DEAR SIR,-Some time ago I bought an old
steamboat which was devoid of stern tube, cross
head , propeller, and shaft . I therefore set to work
and made them in the following way :-I first
made the stern tube ( A, Fig . 1 ) , which is a piece of
Erass tube 2 } ins . long by in . diameter. On theinside
end of the tube I soldered a brass disc B , and on
the outside end a brass screw plug C is fitted.
When this is unscrewed the tube can be filled with
grease for resisting the water. The tube is a tight
fit in the hull of the boat, which is of wood . B and
C are both drilled to receive the propeller shaft D ,
which is of brass f in. diameter. At one end of the

shaft the propeller is fixed, and at the inside end
is the coupling (see Fig .2 ) ; the method of construct
ing this is shown in the large drawing. D is the

Hull

DB
А

FIG. I.

B

Pin

A

G

F

FIG. 2 .
Srern Tube

FITTING PROPELLER AND SHAFT TO
MODEL STEAMER.
T part of a clock key such as are on nickel time
pieces. The shaft F fits into the bottom part of
this . A small hole is now drilled and the shaft is
fixed by the pin E. By removing this pin the
shaft can be drawn out through the stern tube. с
is a piece of - in . brass wire which passes through
D and is soldered . This completes the crosshead.
A is theflywheel of engine, and BB are the flywheel
pins. G is a brass collar which fits on the shaft
just in front of the stern tube. It is kept in place
by a pin which passes through the shaft. This
The
arrangement keeps the shaft in position.
collar and pin at G would have to be removed when
withdrawing the stern tube.
In conclusion , I may say that I have worked
the boat a good deal and the arrangement has
given every satisfaction . - Yours truly,
ARCHIE C. BROWN .
Bungay .
Electric Bell for Railway Crossing .
TO THE EDITOR OF The Model Engineer.
Anxious Student,"
DEAR SIR,— In reply to
submit the following solution to his query re “ Bell
for railway crossing.” When a train passes along
the rail A, it depresses the bar B , which is of any
length and is bolted to a T -piece C, which has

A

MB
D

F

G

E
ARRANGEMENT FOR A RAILWAY CROSSING
ELECTRIC BELL .
a counterweight D, and moves a rod E. which
operates a switch F, and so makes a circuit
which rings a bell. The whole mechanism is fixed
to a sleeper G. The bar B may be made any length,
so that the bell will ring for any given length of
GEO . B. HALLAM .
time. - Yours truly ,
Leytonstone.
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Queries and Replies .
( Ahention ts especially directed to the first condition given below
and no notice will be taken of Querles not complying wlth 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 Jornal are replied to
by post under the following conditions : - 1) Querles dealing
with distinct subjects should be written on diferent 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, and also a " Queries and Replies
Coupon cut out from the advertisement pages of the current
issue. (4) Queries will be answered as early as possible after
receipt, but an interval ofa few daysmust usually elapse before
the Reply can be forwarded. (5) Correspondents who require
an answer inserted in this column should understand that some
weeks must dlapse before the Reply can be published . The
insertion of replies in this column cannot be guaranteed . (6)
All Querles should be addressed toThe Edltor, THE MODEL
ENGINEER, 26-29, Poppin's Court, Fled Street, London , E.C.)
The following are selected from the Queries which have been replied
lo recently S
( 15,846 ] Mercury Break . W. S. (East Dulwich , S.E.)
writes : I should feel very much obliged if you would' kindly
help me concerning the following. I use a mercury break, similar
to the one described in THE MODEL ENGINEER handbook , " In
duction Coils for Amateurs," which works splendidly with low
voltages (8 volts giving 25 per cent. more spark length than the
ordinary platinum break),but when I use a higher voltage ( 12 volts
the proper voltage for coil) the break splutters a great deal and
works very badly , only giving occasional sparks at secondary.
No adjustment of mercury makes any difference. ( 1) Could
you tell me the cause of this ? ( 2) Should a resistance be used
with coil. If so , will No. 18 S.W.G. German silver wire carry
Samps. comfortably . (3) I intend making a mercury break
of the Makenzie Davidson type (sketch given below ). Will you
kindly criticise same, and let me know if you think it will give
satisfactory results ? The speed of the fan would be regulated
by varying speed of motor, so as to get any rate of break. ( 4)

2 bladed fan
,Pulley
Wooden
frame

Belt to
electric motor

Brass
trough

-Mercury
Puery 15846
Terminal connected to mercury
A MERCURY BREAK.
Which is the most satisfactory break to use for wireless telegraphy ?
I cannot get good result with my coilusing an ordinary platinum
break. I should like to use a' “ Vril " contact breaker, which
I believe works splendidly, but as this is not self-starting, and has
to be set in motion, it would , of course, be unsuitable.
( 1) It would appear that the break is not complete with the
higher voltage. Have ou tried paraffin oil instead of alcohol
to cover the mercury, or an increased length of break, or rapidity
of break !-1(2) A resistance should be usedifthecurrent is taken
trom accuinulators, but not necessarily with primary batteries.
The wire you mention will carry 5 amps. (3) This' break will
probably work satisfactorily. Be careful you do not infringe
Makenzie Davidson's patent ;it is not at all unlikely that he has
claimed this construction. The mercury will soon eat away the
brass trough . You will do better by making an iron trough and
running athick copper shank from the terminal into the mercury:
We expect you willfind itnecessary to have a layer of oil or alcohol
on the mercury, and to fit a cover to the trough. The mercury
tries to follow the blades at high speed ; this retards the break
actiu. We expect you will find some trouble before you get matters
just right. The amount of mercury seems to us to be insufficient.
A larger trough andgreater bulk of mercury would we think be an
improveinent. (4) We are unable to say which is the best pattern
of break for wireless telegraphy .
S.
Electric Locomotive Motor . R.
(15,530 )
Highgate) writes : Having recently designedan adaptation of
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THE MODEL ENGINEER electric locomotive for 24-in . gauge, tin
rails and sharp curves, I should be glad if you could oblige me
with the correct windings for the motor, scale drawings of which
I enclose . The source of supply is 12 to 17 volts pressure.
Wind field coils with No. 24 gauge s.c.c. copper wire, get on as
much as you can — about 3 ozs . will be required for each motor.
Wind armature with No. 30 gauge s.s.c. copper wire, get on as
much as you can - about 2 ozs. will be about the weight for each
armature . If you have not yet made the armature we advise you

ki

16

DETAILS OF
AN
Query N ° 15530

ELECTRIC

LOCOMOTIVE
MOTOR .

to make the cores of the armature poles somewhat larger - say
7.16ths in . by 7-32nds in . Your present dimensions will scarcely
give a sufficient amount of iron . In modifying this design for a
2t- in. gauge locomotiveit would be better not to reduce the armature
to scale, but to alter the proportions in such a manner that the
armature is not less than it ins. diameter.
( 15,733] Boiler and Engine. G. C. (Tonbridge) writes :
Would you kindly answer the following, queries :-(1) What size
central fue boilershould I require
for a No. 4 Stuart Turner steam
engine, If by it ins., high -speed ? The boiler should be, if possible,
not higher than 18 ins. or 20 ins., as my space is limited. ( 2) Should
I be able to get the full output of an Avery -Lahmeyer 60 -watt
dynamo driven by the aboveengine and boiler ? What pressure
should I have to work at to do so ? ( 3) Size of pump
for engine ?
(4) Where to get a leather driving strap for above set ? (5) Would
a small flywheel on the dynamo be any improvement ? (6) Would
you recommend two small piston rings to be sprung on to piston
or pack it well with asbestos string ?
(I) The following boiler may be used to get the best from the
engine :-(A ) 16 ins. by 30-in . vertical centre flue, or (B) a 14 -in.
by 24 -in . multitubular boiler . You will find the latter come
cheaper. (2) The engine and boiler ought to give the output if
properly, arranged. The boiler may be pressed to 70 lbs. (3)
9-16ths by # stroke, geared down to 200 r.p.m. Run the engine
at about 600 r.p.m. (4) Messrs. Christopher & Co., Engineering
Supply Stores, 3.1, Clerkenwell Road, B.C. (5) We certainly like
a flywheel on a dynamo. (6 ) Piston rings are much preferable .
(15,901) Charging from Primary Batteries. H. K.
(Notti am ) writes : We have a 50 -amp.-hour Van Raden ignition
accumungh
lator which we wish to charge by means ofaconstant bichro
mate battery , as described in your handbook on Batteries . The
following are the charging instructions on the accumulator :
Charging rate, 5 amps. at 5t volts for eight to ten hours, or till
thevoltmetershows 5-4 volts,which will gradually drop to 44 volts."
What would be thenumber of cells required , size of carbons, and
porous pots to give satisfaction under the above conditions ?
Use 6 -quart size cells grouped in sets of two in parallel ; the
three sets in series to give 6 volts. Have your plates as large as
space will conveniently allow .
15,784) das Bagine and Electric Ignition . B. A. R.
( Beckford) writes: I recently bought a I b .- gas engine through
my advertisement in the M.E. I am now running it on petrol,
having fitted a sparking plug, a make-and -break contact-breaker,
using motor cycle coiland 4 -volt accumulator for high tension
ignition. I am fitting it up to drive two dynamos for charging
motor cycle accumulators of 4 volts. Output of dynamos — No. 1,
30 volts 2 amps,; No.2,20 volts 15 amps. I can run either
dynamo independently or both together. I should be glad if you
will tell me if it is possible to start engine with accumulator and
then run with current from dynamo so that I could then charge
both my own accumulators together ? Or, if not possible to use
the samedynamofor charging and ignition at the same time,
could I use the smaller dynamo for ignition and the other one for
charging ? I am not certain how to use coil for ignition from
dynamo, so donot want to use it and get insulation broken down,
as it is an ordinary non - trembler coil. The reason I am asking
above query is that sometimes I am without an accumulator suffi
cient for continuous running of engine. When left like this what
would you advise me to do i
You could use current from dynamo to work the ignition coil,
but a small resistance would have to be used in the circuit, as the
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coil is no doubt made to suit a 4 or 6 -volt accumulator supply.
If you could send a sketch of connections of your present ignition
system we could advise you further. The article in recent issue on
electric ignition will, no doubt, help you . If running from dynamo,
you would connect up in same manner as though the dynamo
terminals were accumulator terminals. We presumethe make-and
break would be regulated from the side-shaft. Your only other way
would be to have a set of dry batteries ready in case of failure of
accumulators.
Polarity of Induction Coll Discharge.
( 15,840)
A. W. (Leeds) writes : Will you please answer me the following :
Which is the positive electrode of the secondary, coil belonging
to a shocking coil I have madefrom instructions in the sixpenny
handbook of“ Induction Coils." I understood from the reading
that the current of the secondary was alternating. Does that mean
there is no positive and negative electrode ? I have seen the fol
lowing in a book on Electro- Therapeutics, and would like to work
my coil like it if the information contained in it is right. It says
“ When primary is wanted , connectcords to terminals Nos. 1 and 2 ;
when thus connected, No. 1 is negative, and No.2 is positive. For
secondary current, attach to No. 2 and No. 3 , then No. 3 is positive
and No. 2 is negative. For secondary and primary currents com
bined attach to No. 1 and No. 3. The pulsation for these are
alternating." This is for a coil recommended for use by the book ,
and I would like to know how to tell the positive and negative
terminals of my home-made coil.
The current given by the secondary of an induction coil is not,
strictly speaking, a continuous uni- directional current ; but the
dischargeis much greater in one direction than in the other. The
effect produced when the primary current is broken is much greater
than that produced when the primary circuit is completed and
current started in it. The current or discharge from the secondary
thus approximates to a continuous uni-directional current, the
effects of the return current being so small in comparison that
they are neglected , to this extent , that the terminal from which
the current flows when the primary circuit is broken is said to be
positive, and the other negative. When a primary shock only
is taken , the effect is due to a rise of current which occurs when
the circuit is broken. As this current flows in the same direction
as the battery current, the net result is a succession of impulses
of current, all in one direction ; the primary shock is, therefore,
practically a continuous current shock . When the primary and
secondary shocks are combined , however, a second or return current
which takes place in the secondary coil when the primary circuit is
broken is brought into action ; the combined shock is thus an
alternating current shock . The polarity of the terminals can
be determined by attaching metal handles to them so as to be
able to take a shock . The handle at which the strongest effect
is felt is negative, or so -called negative. Or immerse the handles
in water, or acidulated water: the one at which bubbles of gas
appear in largest quantity is the negative.
(15,635) Charging Secondary Cells. V. W. (Windsor)
writes : I shall feel obliged if you will answer me the following
queries :-I wish to charge eight 2-volt accumulators from my
dynamo, 10 volts, four in series and four in parallel. (1) Are the
, right ? (Sketch not reproduced .) ( 2) Would
connections, as albelow
it be detriment to the ammeter to leave it in circuit with the
accumulators all the time they are charging ? (3) Would intro
ducing a small (or large) supply of petrol into the air inlet of a
1 b.-P. Madisongas engine, using ordinary house gas at present,
increase its power at all ? (4) Could this be done with a tube
ignition engine ? (5) How far away could the carburettor be
from engine ?
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query at your early convenience ? I wish to charge my accumu
lator from the house main (230 volts), and on using a 16C - p. lamp
as resistance (230 volts), the remainder I find on connecting the
voltmeter in circuit is considerably over 60, but this is as far as I
can register with my instrument. As I expected it would be
necessary to use a lamp of 200 voltage to charge a 12 -volt accu
mulator, can you tell mewhere I have probably gone wrong, orif
this will not be too much . Am I correct in assuming thatwith
one lamp only in use I can effectually charge a 24-amp.-hour
accumulator if left for a sufficient time ? I connected three lamps
in circuit (series) with lig ing current and a voltmeter and the
latter registered 40 volts . Is this correct, as it seems to me the
current must be more than 270 volts, having regard to diagram
and directions in M.E. Series No. 1, Fig. 19 ?
A 16 C.-P. 230 -volt lamp will pass about •28 amp. Yes ; but
you could safely usetwo 16 C -p. lamps in parallel ( or one 32 c-p.
lamp) for a24-amp.-hour cell. We should advise you to read up
Query No. 8,106, March 5th , 1903 issue, to get a clear idea of the
effect of current and voltage in a given circuit. If you have any
difficulty after this, let us know .
( 15,396] Direction of Winding for Field -magnets . M. C.
(Edmonton) writes : I have been trying to build dynamo, but I
am notsure about the windings of the armature and field -magnets.
I have wound each core separately . I must say it runs well as
a motor, but it won't generate. ' Will you please oblige me by
pointing out fault ? I have reversed the field -magnet wire when
running as dynamo. Please state whether the wiring on the
accompanyingsketch (not reproduced) is right or wrong. What
is the output of the machine ?
( 1) No. You will get the poles opposing each other if you wind
as shown in your sketch . ( 2) If you read up the recent articles
on Electric Motors, etc., you will get some clear information on the
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Query 15396
WINDING FOR FIELD -MAGNETS .

overy 15635
CHARGING SECONDARY CELLS.
( 1) Connections would be as shown. (2) No. (3) Probably not.
It has nothing to recommend it. (4) As well as with any other.
( 5) Any convenient distance, provided it is not too hot.
(15,782] Charging Accumulators from Supply Mains.
F. W. M. ( Ilford) writes : Will you please reply to the following

subject of windings. See article in issue ofJanuary 25th, 1906 .
Winding should be as sketch to get alternate poles. See " Small
Dynamos and Motors," 7d. post free.. Also January 3rd, 1905
issue, page 7. Output of machine should be about 10 watts.
( 15,787) Small Dynamo Fallure. W. S. (Doncaster)
writes : I should be much obligedif youcould tell me the cause of
a dynamo I have made not working The top and bottom yokes
of field -magnets are 7] ins. in wrought iron , s in . by it ins. ; the
cores are of cast iron , 21 ins, by it ins. ; 4-in thick wound with
29 ozs. of No. 20 s.s.c. wire. The armature is at ins. in diameter
by 2 ins.,wound with41 ozs. of No, 20 D.S.C.3 -pcle. I haveworked
from book, " Small Dynamos and Motors ," enclosed sketch (not
reproduced) from samewhich has been worked from . Itwillwork
well as motor, but is not self-starting. Any advice will be of
great service.
Probably the clearance between armature and field -magnets
is too great. If so, windarmatureover with some fine iron wire,
as recommended in our handbook , " Small Dynamos and Motors.'
Are you sure you have been running at sufficiently high speed to
generate current ? Perhaps belt or cord has been slipping on
pulley. We can only advise you to look into such matters as
these ; because if it will run as a motor it shows there is nothing
much wrong with your windings or connections.
( 15,790 ) C Type Dynamo Winding. A. F. (Bristol)
writes :Thankingyou for past information , I sbould be extremely
obliged if you wouldhelp me in thefollowing. Ihave an armature
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6 - сog drum type, 1 } ins, diameter, which is wound with about
34 ozs. No. 24 D.C.C.wire. I intend to get a 40-watt C type field
magnet cast for this, as in The MODEL ENGINEER handbook . I
have about 1} lbs. No. 20 wire which I should like to use . I should
be glad if you would let me know if above would be suitable, and
about what output I should be likely to get with this winding.
Wind field -magnet with about gf or 10 oz . of No. 20, and connect
in series. Output about 15 to 20 watts.
( 15,823)
Car Motor .
Starting Small
N. S.
(Hove, Brighton) writes: (1) In your Query and Reply Column
of March ist (15,281), you mention a deficiency of starting for
electric locomotive when run off the mains. I also have experienced
the same. My motor is a tramcar which I purchased of Bassett
Lowke & Co, and which runs very well when once started, but
there is the crux . It invariably starts off an accumulator, but off
the mains it is very uncertain . Can you suggest a way out of the
difficulty ? I do not want to go to the expense of an accumulator.
My lamps are arranged in parallel. I have over 100 ft. of track.
(2) Would the current coming through the lamps arranged as above
do for lighting small pea lamps, 4 volts ? If not, could you tell me
how many lamps I should have to use to get the right current ?
(1) You must arrange to use, say, four lamps at starting, and
then cut one or two out of circuit when motor has run up to speed .
(2 ) Re lighting pea lamps. You could connect a few of these in
series with an 8 C.-p. lamp passing a small current, say :15 amp.
( if supply is 220 volts). Too much current would burn them out,
so you must not bave more than the one 8 C.-p. lamp in circuit
with them .
( 15,288 ] 100 - watt 240- volt Motor. R. G. (Jarrow -on
Tyne) writes : Enclosed is a sketch of motor taken from your
book- " Small Dynamos and Motors " (100 watts). Winding for
100 volts is given in table as 2 lbs. 4.ozs. No. 29. for field -magnet,
and 97 ozs. No 26. for armature. I wish to wind for approximately
same power but at 240 volts, so as to run direct off the mains.
Could you give me windings for same ? Also state it double or
single cotton -covered wire is to be used and size of brushes. The
field -magnets in book are as shown dotted at A. Will it make
any serious difference if I alter them as shown by full lines ?
For armature use No. 30 . For field -magnets use No. 30 ;
about 34 lbs. will be required . Wind armature full.. A starting
resistance of a few yards of No. 26 platinoid wire will be needed .
A

WI
WT

4
MANCHESTER TYPE DYNAMO
Use, say, 6 ozs. No, the depression at A is not absolutely neces
sary . Use D.c.c. wire. Size of brushes depends upon commutator
and other details. Fairly small ones will do, as current is small.
(15,831) Capacity of Condenser. W. B. A. S. (Dublin )
writes : Please say how many square inches of tinfoil I must use
to construct a condenser of one microfarad capacity, using paraffin
paper for the dielectric. Also please give the formula for con
struction of condensers of any size and capacity .
The capacity of a condenser varies as the area of the coatings,
as the distance between them and as the specific inductive capacity
of the insulating material between the coatings. You will find
the information required in “ Practical Electricity," by Professor
Ayrton, price 5s. iod . post free. Quoting from this book , a con
denser made with tinfoil and paraffined paper would have a capacity
of one microfarad if the area of each set of tinfoil sheets was
205 sq. ft, and the thickness of the insulation was .03933 in . You
will probably find that you cannot exactly predetermine the capacity
of a condenser.
15,946 ) . Models Made Without a Lathe ” Series.
A. H.F. (Brighton) writes : ( 1) Will you kindly tell methe B.M.F.
of the " Empire " wet battery sold bythe Universal Electric Supply
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Co. ? (2) Do you think above is better for driving a small electric
locomotive than chromic acid battery ? (3) Will you kindly give
me a list of theissues of The MODEL ENGINEER , in which the series
entitled " Models Made Without a Lathe " appears ?
( 1) If the make of cell referred to is a forin of Leclanché, it will
have an B.M.F. of about 1'5 per cell. Makers would tell you
ly: (2) No. .(3) Articles entitled " Models Made Without a
exact
Lathe " appeared in the following issues May 15th, June ist,
June 15th , July ist, August 15th , September 15th, October ist, of
the year 1902 .
(15,765) Experiments with Spark Coil . T. B. (Crouch
End ) writes : Ishould be much obliged if you would
give me an
answer to the following problem :-(i) It I have a spark coil ( in .
duction P. and S.) and put it in a room , say , at the top of the
house and connect one secondary terminal to the gas bracket and
take the other downstairs to the bottom of house by good belt
wire and connect it to one side of a spark -gap, and the other sido
to the gas bracket, what sort of a spark shall I get ? Assuming
the coil to give t - in. spark, would the loss from leakage, etc.,reduce
it to almost nothing at the gap ? Length ofwire from top to bottom .
about 70 ft. (2) What would be the effect of connecting two .
Leyden jars as a condenser between the secondary terminals of
the above coil ?
(1) We should expect your secondary discharge to disappear
as leakage. (2) See our handbook No. 18, pages 66 and 43.
(15,839) Small Starting Switch and Resistance .
A. P. A. ( Bedford) writes : I intend making a motor such as you .
describe in the pages ofyourbook on “ SmallDynamos aad Motors,"
No. 10, THE MODEL ENGINEER series, Chapter VI, and I want.
to make a switch with resistance, so that I can make it run at
different speeds. Will you kindly tell me what size wire, and what
length of wire shall I want for each coil, so that when I have all
four resistances in , I don't stop the machine ? I shall run it with
three bichromate cells.
Youdo not mention size or output ofmachine, but we presume it
size,as you are going touse
isof
-watt
all the variation ·
youthreebichromate
cells. about
of No. 28 G.S. wire will give
A few10feet
you require. The exact and most suitable length you can find
best bya trial run .
(15,874) Reduced Air (ap of Small Dynamos and
Motors
. F. C. J. (Newcastle-on -Tyne) writes : I should be
very much obliged if you will answer me the following questions.
Re dynamo. Some time ago I bought a set of castings for a small
dynamo, but the armature tunnel is cored out too large. Could
you tell me any remedy for this ? Re small water motor. Would
the simple water motordescribed in your book, * Simple Mechanical
Working Models, " be strong enough to drive 10-watt dynamo ?
(4,000 r.p.m.)
( 1) Wind over completely with iron wire, as described in our
handbook , “ Small Dynamos and Motors," .7d., post free.. (2) No ;.
this would be hardly large enough. See articles dealing with motors
cf more like 1-12thb.-p.
( 15,381) Oscillating Cylinders. A. E. C. (London) writes :
What kind of valve arrangement would be used for working an
oscillating engine, double cylinder, with steam admitted at one .
end only ? What is the least number of revolutions per minute
at which a small model oscillating engine could be worked - say,
-in . bore by i - in . stroke (double cylinder ) ?
Please obtain a copy of our latest handbook - No. 28, " Mode
Steam Engines, " price6d. net, 7d. postfree from this office. The
speed of a model oscillating engine is limited by the contracted
port area possible in such cylinders, and by the fact that lead or
advance is more or less impracticable.
( 15,812) Brake Horse - power of Water Motor. J.'L. B.
Helensburgh ) writes : Please answer the following queries :
( 1 ) I have a water motor, the brake horse-power of which I am
not very sure about. How could I measure it ? Suppose the
brake horse -power was 3-16ths, would it be better to drive a
dynamo requiring b.-p. or one requiring I h.-p. ? (2) When a .
current is sent through a high resistance does the voltage drop ?
( 1) See article in April 23rd, 1903 issue, page 400. If brake
horse-power is 3-16ths, it willonlybe able to drive a 1 h.-p.
dynamo. (2) The voltage drops along the whole circuit ata uni
form rate. See Query Reply 8,016, in March 5th , 1903 issue- .
" Reduction of Voltage. "

New Catalogues and Lists .
Scott Homer, Beecher Road, Cradley, Staffs. The catalogue .
received from this firm illustrates model dynamos and motors ; steam
gas, and oil engines, boiler fittings, electrical accessories, such as
terminals, wires , armature stampings, etc. Model steam engine
parts and sets of castings. Particulars of small bench and treadle
lathes are also included . The list will be sent to readers of this
journal post free for three penny stamps, and to foreign and
colonial readers post free upon application.
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Answers to Correspondents.
The Editor's Page .

THEmateurs,which are in astrated the dea ving
or sketches . bring home very forcibly to
our mind the inability of most of our non -pro
fessional correspondents to clearly express their
ideas on paper . We refer not to any lack of
literary style or difficulty in verbal descriptions ,
but to a general absence of knowledge of the prin
ciples governing the preparation of mechanical
drawings. It has been said with much truth that
curves and straight lines are the language of the
engineer, and there is very little in connection
with the construction of an engine or machine
that cannot be said through the medium of ruler
and compasses . But , as with a language , so with
a drawing, it must be constructed on definite
principles . Many amateur mechanics can make a
neat drawing, but neatness is not everything. The
question of scale, of sections, of plans and elevations
correctly projected , must all be taken into con
sideration , and when this is done it is surprising
how much information can be conveyed. Apart
from the ability to make a drawing, the same know
ledge gives the ability to read a drawing, and this
is of quite as much importance to those who follow
the illustrations in this and in other technical
publications. We have previously emphasised the
value of a knowledge of draughtsmanship to our
readers, and we hope the series by Mr. Muncaster
we are now publishing in these pages on
Engi
neering Drawing for Beginners,” will assist in
developing a live interest in the subject among
our amateur friends . The professional mechanic
is brought into contact with engineering drawings
every day of his life , and knows full well the im
portance of the draughtsman's work .
*

T. L. F. ( Fence Houses, Durham ).— This type and
size of machine is fully illustrated and described
in our handbook— “ Small Dynamos and Motors,"
7d . post free. See Fig . 13 , and table of windings
on page 51. Re binding numbers of this journal,
we supply binding cases is. 3d . (post free ) each.
If you would get the binding done in Sunderland, it
would cost you less than sending all your numbers
up here specially. We should advise you to get
a quotation from some local bookbinder .
J. W. G. ( Clacton ) .—You will find full particulars
as to the setting of ports of model oscillating
cylinders in our latest handbook— " Model Steam
Engines ," price 6d , net , 7 d . post free.
W. H. ( Leytonstone ).-— We thank you for your
Workshop Note ; but regret we are unable to
insert the same.

Notices .
The Editor invites correspondence and original contributions on
all amateur mechanical and electrical subjects. Matter intended
for publication should be clearlywritten 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
Order. ,payable in advance. Remittances should be made by Postal
Advertisement rates may be had on application to the Advertise
ment Manager.
HOW TO ADDRESS LETTERS.
All correspondence relating to the literary portion of thepaper,
and all new apparatus andprice 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.
Allsubscriptions 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 rbd
all subscriptions from these countries should be addressed.
Contents .

The very wide interest which our
Workshop
Problem Competition " has aroused , leads us to
ask why our readers do not make more use of
our “ Practical Letters ” column for the mutual
discussion of matters of workshop interest. There
must be many cases in amateur practice of work
shop difficulties, sometimes successfully overcome
and sometimes not, which would bear ventilating
in our columns , and we shall be glad to give space
to any correspondence of this kind which appears
likely to be of general interest. In this connection
we should also be pleased to have correspondence
in regard to the workshop problems and the solu
tions we have given , provided such correspondence
is likely to be of benefit to other readers.
Mere
carping at our awards or at readers ' solutions is,
of course , of no value, but friendly criticisms or
suggestions of improvements in the various devices
suggested might be made of much service.
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Type

Dynamo .

By L. R. TANNER .

A SMALL MANCHESTER TYPE DYNAMO.

HE dynamo , a photograph of which is repro
duced herewith, was made some two years ago
T
by a friend of mine, and was his first attempt
at an electrical machine. It is a 60 -watt machine,
giving out 10 volts, at 6 ampères, at 3,000 r.p.m.
The shaft was turned from a piece of best tool
steel, and the pulley , which was in cast iron, was
bored and turned . The armature was built up
of stampings 24 ins. diameter, having twelve slots,

wound with 7 ozs. of 19 D.C.c. wire, and well in
sulated with shellac varnish . The commutator ,
which contains twelve segments, was built up of
brass and red fibre. The field -magnets were cast
in best soft iron, fitted with wrought-iron pole
pieces, and wound with 2 lbs. 10 ozs. of 19 d.c.c.
wire, the field coils having brass flanges. The bear
ings were cast with chambers inside them to receive
white or anti - friction metal liners , the same method

n
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being adopted as withthe bearings of my own dynamo
( see THE .MODEL ENGINEER AND ELECTRICIAN
for May 25th , 1905 ). The brush gear is also the
same as on my own dynamo, with the exception
of the brushes, each brush being built up of very
thin layers of sheet copper. The terminal board
is of black fibre, screwed down to the field -magnets
with two round -headed brass screws . Four ter
minals are mounted on it . These terminals are in
pairs , brass links connecting the separate terminals
forming the pairs ; thus the current can be led up
to one terminal of each pair, and distributed from
the remaining terminal of each pair. The iron
work is enamelled a pale blue, brass work polished
and lacquered , and the field armature coils finished
with shellac varnish .
Concluding, I may say that all patterns were
made, and all fitting and wiring done by Mr. S. T.
Whitehouse , and the dynamo has a good appearance.
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 en publication, if desired, accord .
ing to merit. All matter intended for this column should be
marked “ WORKSHOP ” on the envelope .]
Milling Tool for a 5- in . Lathe .
By R. A. Nichols.
Herewith is reproduced a photograph of a mill
ing tool for a 5 -in . lathe, with a quarter full -size
sketch slightly modified in the light of experience
gained in its construction .

Pointer
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of gas tubing held in the T -rest were run up , and this
has exceeded expectations, light milling being quite
easily performed with an t -in. band. For heavy
milling the handle is employed, and the tool can
work a 2-in. cutter without difficulty. It has
taken a good cut in cast iron the whole breadth of
a home-made cutter , i in . diameter by i in , wide,
which is a good test for a mere attachment. As
the handle cannot be used to mill across the face
plate , a worm-wheel drive with thirty - two teeth
and a double thread to the screw is being made.
The milling spindle is hollow , with a hole for
mandrels the same taper as that of the lathe centres,
so that cutters may be made and ground trúe with
out difficulty. A draw spindle holds the mandrels
tight, and split chucks have been provided for taking
drills . The hole through the mandrel is fin. , but
5-16ths-in . would be sufficient.
The spindle bearings are fixed to the slide by a
post similar to the toolpost of the lathe , so that
this part can be fixed separately to the slide- rest
if desired . This method of fitting permits any
position of the cutter from vertical to horizontal,
and should it fail to reach the work, the nut is un
screwed and the spindle holder reversed on the post.
The slide is worked by a ten -thread left -handed
screw , and has a disc under the handle divided into
hundredths giving an adjustment to thousandths
of an inch . To avoid trouble in setting the tool,
two pegs were fitted before the bearings were bored .

-Disc divided into
hundredths

000

" Sscrew

Fig . 1. -FRONT ELEVATION
MILLING TOOL FOR A 5 - IN . LATHE .
I wanted a tool to do the heaviest milling as well
as light drilling , and which would work in any
position and not require any elaborate overhead .
The design shown was adopted as being the best of
the many milling appliances, and it has been found
a complete success . For an overhead , two pieces

End of slide rest
FIG. 2.-END ELEVATION .
(Scale : One - fourth full size. )

The one shown above the nut provides for the
spindle being horizontal, and another, not seen ,
fixes the slide at the height of centres.
Work cannot very well be fixed to the slide , but
There
I have not yet found this necessary .
would , however; be no difficulty in arranging for

this, as the slide could be run off the vees and
another one having T-slots substituted .
The pulley is clipped to the spindle by a split
lug similar to that of the handle, and not being an
absolutely positive drive, has often saved the tool
cutter from breakage by slipping. The big pulley

Fig. 3.-MR. R. A. NICHOLS' Milling Tool.
is as large as the dimensions of the slide- rest allowed ,
as it is driven by the 24- in . flywheel of the lathe.
The pulley can be taken off very quickly .
I would remind those who wish to do heavy
milling that everything must be as rigid as possible.
Overhang of the cutter beyond what is absolutely
necessary should be avoided , and it is in this respect
that the hollow spindle with a draw -in attachment
scores over a pinching screw fitting. The slides

H
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Fig. 3.- END VIEW.

A Home- made Wire Gauge.
By J. R. Brown,
lots of wire and not possessing
odd
some
Having
an up -to -date standard wire gauge, I have made
the following one from odds and ends : -A is a
piece of stout tinplate, 8 ins. by 2 ins. B is a broken
hacksaw blade, or piece of a clock spring pivoted
at G. C is a piece of brass cut to shape, drilled ,
and one jaw tapped for setscrew F , and then
sweated on to A. D is also a piece of brass drilled
and tapped for ; brass wire to be screwed into
it and sliding through the left jaw C , and abutting H ,
thereby moving the pointer B. E is a small steel
spring . F is a steel setscrew to open jaws D and C.
H is a piece of
G is a steel setscrew for pivot B.
brass sweated on to B. K is a brass nut sweated
on to A. V is the vernier .
To calibrate the tinplate, take your divider,
and with Gas centre, an from G to the tip of the
pointer as radius, describe four arcs ; unscrew the
set screw F , allowing the sliding jaw D to meet the
right jaw C ; press H to end of sliding wire fixed
to D ; where the pointer cuts the arcs call it o .
then screw up F till jaw D is exactly 1 - ioth in .
from the right jaw C ; press H against end of wire,
and where the pointer cuts the arcs call it 10 ; then
divide the arc from o to ro into ten equal parts,
Each division will register 1-100th part of an inch.
Now subdivide each part into four.
The pointer now will register 'o, '0025, 0050,
0075, oi, and so on to ' I or 1-10th in.
To test a piece of wire insert it between D and
C, turning screw F till a sliding fit is made and
then compare the number registered with table of
B.W.G. sizes in decimal parts of an inch.
Increasing the Weight of Lathe Driving
Wheels.
By W. EARLY.
One of the chief difficulties which have to be con
tended with when turning cast iron in the lathe,
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of the tool and of the lathe should be locked or
tightened as much as possible, for the leverage of a
milling tool is very great . The cutter should
traverse the work so as to cut upwards to the
surface and not downwards through it , as the latter
action tends to rack the slide along, to the danger
of the cutter.

is that of keeping the flywheel
on the move."
When taking the first cut, to get under the ' scale,
the belt must be kept very tight to prevent slipping,
so that if the tool happens to dig” slightly the
wheel is stopped , and the tool must be withdrawn
in order to get the treadle to work again .
· If the weight of the flywheel is increased, it will

The Model Engineer and Electrician ,

April 26, 1906.

388
be found very advantageous, as its extra momentum
will enable it to drive the lathe against a much
heavier cut, and to overcome momentary ob
structions. It is also inuch better for ordinary
use, as it runs more steadily. One of the best ways
of adding weight is as follows :-First of all obtain
two pieces of stout wood , a little longer than the
diameter of the wheel , and half as wide as they are
long . Lay these edge to edge on the bench , and
lay the wheel on them, cutting a semi-circular piece
out of each edge to allow the boss of wheel to be
recessed , and the rim to rest on the boards all
round . Brush over the wood with varnish or oil ,
and then mix a good quantity of plaster -of-Paris
( old stock for choice, as this sets slower than fresh
and allows more time for manipulation ) and put
a thick layer all over the boards between the
spokes , covering the spokes but leaving depressions
between them . Into these spaces put any heavy
scrap metal you have—worn out flat irons, minus
their handles are convenient in shape, if not too
large; or the plaster can be allowed to set and
molten lead , gas-pipe compo, or other fusible metal
scrap poured in . Plaster should then be filled in
till the surface is level , and all the spokes are
thickly covered. All dry plaster, metal, etc. ,
should be wetted before fresh plaster is applied, or
it will not stick properly. When the whole is fairly
hard , sprinkle a little dry plaster over the surface,
and rub with the fingers. This will produce a nice
even surface which will look better than the trowel
finish . Now turn the wheel over and make good
any holes, etc. , then rub as before. In a day or so
the plaster will be perfectly hard throughout, and
the wheel can be used with perfect safety . When
weighting, it is advisable to make part of the wheel
extra heavy, to counterbalance the weight of the
treadle, and bring it to the starting position when
stopped . A coat of black paint will improve the
appearance. I have increased the weight of my
wheel from 26 lbs. to 56 lbs. by this method , using
gas-pipe melted down,
lead and “ compo
scrap
two flat irons which had lost their handles after
and
long service . The consequent improvement in
running is most marked . Total cost-about 6d. ,
chiefly for plaster.
1

How to Make a Buttonhook .
By “ PETROL .”
The homely object , the construction of which is
here described, although it is not “ model engi
neering " in the true sense of the word, will be

22"
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A NOVEL BUTTONHOOK.

found a very good subject for practice. Moreover,
the amateur mechanic who is successful in turning
out a well -made buttonhook of this design will
have no difficulty in finding a happy recipient for
it.. The material required will be a piece of -in .
steel, 6 ins . long, two 1 -in . steel nuts, one strip each
( of about 1-16th - in . thick ) sheet brass, copper, and
aluminium ; or, instead of the latter, stout zinc or

tin may be used . Each strip to be 34 ins. long ,
and it'ins. wide, marked off into ten -in. squares;
in each square drill a 4 -in . hole, and then cut the
squares out. The steel should be turned, as
sketch, and screwed 21 ins. long all the way down
to shoulder. The first nut, A, is screwed down,
then the pieces of metal, as per sketch , first C,
next B , then D, and so on, till the top is reached ;
the last nut, A , should now be screwed on quite
tight , care taken not to turn it off by tightening
up too heavily. The hook can be bent by getting
it red hot and placing it between two nails , which
must be held in a vice, and by beating the steel
around one of the nails, the other keeping it in
position. If desired , a ring may be placed in top
end , as per side sketch.
The handle may be turned taper, etc., or filed
up hexagonal (parallel or taper ). The sketch
shows a sectional view of a hexagonal double taper .
In a single taper, a 3-16ths-in. nut tapped out to
1 in . can be put on hook end , and an ordinary 3 - in .
nutat top end, thusgiving a guide to file the taper to.
The steel part should be highly polished , also the
handle, which afterwards ought to be lacquered.
Our “ Workshop Problem
Competitions.
Results of Problem No. 3 .
(Continued from page 365. )
Mr. R. Tharratt .
of , say,
First of all obtain a bolt as in Fig .
for } in . diameter ; centre it truly and file a square
for nearly the full length as shown, leaving part

-Nut

Bolt
Section thro'cor

Wood pocking

FIG. 4 .-- MR. R. THARRATT'S SOLUTION .
of the thread at each corner . Next take the nut
and reduce it as shown, and put a groove in it.
A piece of wrought iron is then filed
square to fit the bolt, and drilled or
bored with a recess to fit the nut .
Drill and tap hole for setscrews and
tool as shown. The setscrew is fitted
to prevent the nut from working out
of the recess . Pack the cylinder on
the bed , and set it true to the boring
bar. The cylinder may now be bored,
giving the nut an occasional turn to
put the cut on. This method is very easily carried
out , there being no difficult turning or machining
to make the bar.
Mr. G. N. Carleton - Stif .
Make a pattern and obtain a casting in iron
of the form for a cutter block . The boss should be
bored out so as to be a good fit on the barrel of
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loose headstock, a setscrew keeping it in place.
Round the circumference of the disc four holes
are drilled at equal distances apart, in which cutters
are inserted, these latter being held tight by set
screws from either the front or the back . The

Curters
Ser screw
E

Cyir:

Cutter
holder

Cutter holder
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engaging two long studs projecting from the face
plate. These pins must be of ample strength .
Mr. F. Last .
First of all take cylinder and set it in the chuck
or on the faceplate in the usual way, keeping the
bore of the cylinder as true as possible . Next
rig up a steady to keep the tool-holder in a central
position, as shown in sketch . Then take the tool
holder, which should be made of about 1 - in. square
steel , and fix into it a double-ended roughing tool
of about 2 15-16ths ins. diameter. Then set tool
holder in steady, allowing tool to take about the
same amount of cut on both sides. Then bring
up the loose headstock to the end of the tool

wa

Fig . 5.-MR. CARLETON -STIFF'S SOLUTION .
disc should be able to enter the cylinder
casting and leave about 1-16th in . clearance
all round. The cylinder should be bolted on
to the faceplate, and a first cut taken, the
disc carrying cutters being fed up by the
hand -wheel. After the first cut has been taken
the cylinder should be carefully tested by
means of calipers, and if found tapered , the
headstock should be adjusted by means of
the screws underneath . Another cut would
then be taken ( the cutters would of course
have to be set out a little further each time) ,
and the cylinder again tested for accuracy .
If found all right , the boring could be pro
ceeded with until cylinder was finished . When bolting
the cylinder to the faceplate some packing strips
should be inserted between it and the faceplate so
as to allow the cylinder to be bored to the bottom .
" Alpeda.”
Here the boring bar, which is worked by hand ,
fits into special bearings fastened to the bedplate,
Clomping bors
Boring bog

Boring bor

Steady

Square to
fit bor

* tsready for ber

Fig . 8.-MR. F. LAST's SOLUTION .
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holder, and turn wheel to put on feed . When
that cut is through , take a double -ended finishing
tool the size required , and set it in the tool-holder
as before . Then take the cut through in the
same manner.
Mr. E. G. Bell.
This solution is similar to the above , the feed
being automatic, the temporary lead screw being
Boring
tor

Belt

라

-1
ਇਹਹਹ NG ਜਗਤਾਰ 74

Feed screwi

Dotted lines show
bor at end of cut
FIG. 6 .- " ALPEDA's " SOLUTION .
the feed being provided by the back centre with
cylinder bolted to the bed of the lathe. Four cutters
are suggested .
Lothe carrier
Driving studies

Fig . 7 - MR. E. HOSSACK's SOLUTION .

Fig. 9.-MR. E. G. BELL'S SOLUTION .
driven by a short belt from a pulley on the boring
bar. Of course , gear wheels could be used , or a
method similar to that adopted by the prize - winner.
Mr. D. R. G. Ballantyne.
In this device the driving of the traversing ,
boring bar is accomplished by using a drum
Wood pulley
Cutter
Boring bor

Extension of
lathe if
necessary

Extension
Hord wood el bed
beorings
Fig. 10.—MR. BALLANTYNE'S SOLUTION .

Mr. Ernest Hossack .
This is a similar solution , but the driving is
accomplished by fixing a carrier to the boring bar

pulley, and the bed of the lathe is, if necessary,
lengthened as shown in the drawing ( Fig. 10).
( To be continued . )
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Marine Notes .

By CHAS, S. LAKE .
The World's MERCHANT MARINE.
Marine Engineering, of New York, has been
comparing the growth of the American merchant
marine with those of other nations, and in the
course of an interesting article on the subject it
is stated that “ in no case does the American
tonnage exceed 28 per cent . of that credited to
Germany . Both France and Italy have a larger
tonnage under construction than the United
States, the differences running from 13,000 tons
in the case of each of the above powers to 35,000
tons in the case of Italy at a slightly more recent
date , at which time even Holland exceeded the
American construction by. 8,000 tons. " Aside
from Great Britain ," the article goes on, " there is
not a single nation in the world which has naturally
so great an interest in seaborne commerce as has
the United States ; not only are the latter's exports
and imports immeasurably superior in both bulk
and value to those of any other power , but the
American coast line is enormous in extent , has
many splendid harbours for the reception of ships,
offers every facility which nature can offer for the
proper development of a mercantile marine . It
is simply a question of a difference in wages and
in other operative costs between American ships
and those of foreign nations . So long as this
difference exists it will be manifestly impossible
to operate American ships in direct competition
with those of other powers, and this condition
will persist just so long as American standards
of living remain superior to foreign standards of
living , and no longer.
" In other words, therehabilitation of the American
merchant marine has come to be a question of
either providing governmental assistance to ship
builders and shipowners, or reducing the American
scale of living to standards prevailing elsewhere
in the world ."
THE BLOWING UP OF THE CARLISLE ."
The crew of the ill -fated British steamer Carlisle
which played quite a prominent role in connection
with the Russo - Japanese war, and was eventually
destroyed at Saigon by an explosion of the cargo,
which consisted of gunpowder and other high
explosives, have recently reached England. They
give an authentic version of the happenings on
board , stating that the vessel with her cargo
attempted to make Port Arthur, but was prevented
by the movements of the Japanese Fleet. Having
taken refuge, after sundry wanderings on the high
seas , at Saigon , she was compelled to wait several
months for orders from the Russian authorities.
Meanwhile the cargo of explosives was developing
dangerous propensities, and eventually a slight
explosion occurred in one of the holds , this being
followed by a fire . Subsequently a second explosion
took place , and it was felt that the vessel had
become who'iy unsafe, the crew going ashore to
protest against longer serving on board . An
expert having made an examination of the vessel
and her cargo, pronounced her to be in a safe con
dition , but despite this a third explosion occurred,
the result being the total demolition of the ship .
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The second engineer and a coloured fireman lost
their lives, but the remainder of the crew were
fortunately saved . The owners of the vessel
have a large claim against the Russian Government,
but they will have to make their representations
as best they may , and without any support from
the British Foreign Office, as they hazarded the
risks attending the carrying of contraband of war
and had the misfortune to fail in the venture.
A Huge TowAGE UNDERTAKING.
The immense floating dry dock Dewey, which has
been sent out to the Philippines by the United
States Government, has recently passed Gibraltar
in tow of the 7,000 -ton supply ship Glacier, assisted
by two colliers, one of 5,000 and the other of 6,000
tons displacement. A powerful ocean -going tug,
the Pctomack, iş standing by on the voyage as
supplementary relief. Before the dry dock quitted
America it was tested by placing the battleship
Iowa and the cruiser Colorado in it ; this test and
others of a different character were carried out
successfully. The total distance to be covered
is close upon 12,000 miles , and it was estimated
that a rate of 100 miles per day would be kept up.
The dock , which is 134 ft. wide, will have to pass
through the Suez Canal , the narrowest part of which
measures about 190 ft. in width .

A FAMOUS FIRM DRIVEN NORTH.
The well -known firm of Yarrow & Co. , Ltd. ,
so long identified with Poplar and district, have
now definitely decided to establish themselves
at Scotstoun on the Clyde. Here they will be able
to carry on operations of even greater magnitude
than in the past at a considerably lower cost . The
new works will find employment for 1,500 men,
a large number of whom will doubtless go with the
firm from London . Nevertheless, the loss to
Poplar will be immense, but for that the rating
authorities and not Messrs. Yarrow are to blame.

THE S.S. “ CLAN MCINTOSNI."
A fine now steamer, the Clan McIntosh , has re
cently completed her official trials in the most
satisfactory manner. She has been built by Messrs.
Furness, Withy & Co., of Hartlepool, for the
Clan line of Glasgow , and is 400 ft. in length , of
the three-deck type, with a total capacity of
431,718 cubic ft . The main pronelling machinery
consists of a set of triple -expansion reciprocating
engines by Messrs. Richardsons, Westgarth and
Company, Hartlepool, with cylinder. 26 -in ., 43-in . ,
and 71- in . by 48- in . stroke. Steam is supplied
by two boilers at 200 lbs . per sq . in.
High KITE FLYING.—The highest kite ascent yet
recorded was made at the aeronuutical observa
tory at Lindenberg ( Prussia ) on November 25th , 1905,
21,100 ft. being attained . Six kites were attached
to each other, with a wire line of nearly 16,000 yards
in length . The minimum temperature recorded
was — 13° F. ; ' at starting the reading was 41 °. The
wind velocity at the surface of the earth was
eighteen miles an hour, and at the maximum
altitude it reached fifty - six miles an hour.
The
previous highest record by a kite was nearly
1,100 ft. lower, and was obtained from a Danish
gunboat in the Baltic .
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cylinder casting a shadow it . was removed
before the photograph was taken . It will be seen
that there is no sign of magnetic force in the in
terior of the ring , and it will also be noticed that
the lines of force outside it tend to fall in towards
it , and that , in fact , they prefer to pass along in
its substance rather than to travel by the shortest
direction through the air . This is , indeed , what is
meant when it is said that iron has a much greater

Curves.

By C. J. Watson .
(Continued from page 375. )
PIG . 8 shows the magnetic shielding effect of an
iron ring. The ring—which was really a hollow
FG
cylinder , 2 ins. in diameter, 2 ins . long , and
fin . thick - was placed between the two square soft

FIG. 8 .
iron pole -pieces of a powerful electro -magnet ( see
Fig . 8a ).
The plane of the picture, though
just over the pole- pieces, met the cylinder

magnetic permeability than air ; and an important
application of this experiment is seen in the
Gramme ring of thai early form of dynamo.

FIG. 9.
all disc
at about the middle of its length, a
of card being placed inside the cylinder at
prevent
the
order
to
In
the same height.

It is well known that it is difficult to uniformly
magnetise a long thin bar, and that, in fact, the
magnetism in it will frequently be reversed at

r
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certain places, so that there are four or more poles
in it . This is known as the phenomenon of " con
sequent poles,” and an example is given in Fig . 9,

Soft iron ring

15 ===

FIG. 8a.
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A powerful current may be used without unduly
heating the wire, as it is only required for a few mo
ments,whilst the paper is tapped ,the filings having
been previously sprinkled upon it. The curves having
been obtained , the wires are cut , and the tube con
taining them is carefully withdrawn, so as not to
disturb the filings, and then the photograph is
taken . It may be noticed that the curves are not
truly circular ; this is due to the coil not being
quite large enough to prevent the return circuit
having an influence. To complete our knowledge
of the magnetic field surrounding a current flowing
in a wire, the paper should now be placed parallel

FIG. 100 .
to the wire ; and here again it is ad
visable to use several turns of the
wire , placing them one over the other
in a narrow vertical slit in a wooden
block , as shown in Fig . ua , so that
the return circuits may be several
inches below. The result is shown in
Fig . 11 .
( To be continued .)

Fig . 10 .

FIG. ria.
which is from a steel rod of k- in . square section.
The cause of the non - uniform magnetism was prob
ably due to the difficulty of regularly heating the
rod, and hence the inability to uniformly harden it
throughout its length .
It has long been known that a wire conveying
an electric current acts " upon a compass needle
placed in its vicinity, so as to make it place itself
at right angles to the wire ; hence we may conclude
that there are lines of magnetic force surrounding
such wire . In the first place , let the paper on which
the curves are to be formed be placed at right
angles to the wire, the latter passing through a
hole in the paper , and the return circuit being åt a
sufficient distance, so as to not affect the picture
wished for. Unless, however, an extremely power
ful current be used the result will be trifling ; but
it may be multiplied by increasing the number of
wires. In the experiment , from which Fig. 10 is
taken , about twenty double cotton - covered wires
of 22 gauge were passed through a glass tube ,
the ends appropriately connected so as to form a
single coil about 9 ins. square , and a current from
ten accumulator cells sent through it ( see Fig. 1oa ).

FIG . II .

A NEW SUBMARINE has undergone trials at
Antibes recently, and has fulfilled the expectations
of its inventor. The submarine is formed of two
cone -shaped cylinders placed horizontally one on
top of the other, and it is directed from the shore
or from a battleship by means of electrical waves.
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Suggestions for Testing
Model Engines . *

By H. H. HARRISON .
" HE subject about which I am going to speak
THEto you on this occasion has been suggested by
many conversations with my friend , Mr.
Hy. Greenly, and also by one or two articles which
have appeared in The MODEL ENGINEER .
Testing involves observations of some kind or
other, and may be divided into two classes —
qualitative and quantitative.
For example , if a man reduces the area of a loco
motive blast pipe at different times, and observes
the effect of this on the steaming of the engine,
his experiments may be said to be of a qualitative
nature . No actual measurements are made ,
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varying conditions, but with the definite measure
ment of the different forces at work .
In the case of an electrical motor, for instance,
the current supplied multiplied by the pressure
in volts is a measure of the electrical energy supplied
to the machine , and is an example of the second
class of observation .
In order that my subsequent remarks may be
fully understood , I propose to give a few definitions
or elementary facts connected with the question
of power measurement . Most of you are probably
as well acquainted with these as I am myself ;
to one or two they may be unfamiliar or not under
stood , and this possibility must be my excuse
if any be needed .
Work is defined as the act of overcoming re
sistance, such as raising a weight against the
action of gravity . Merely pressing on a body
without displacing it , however, does not constitute

Forward

Backward

ro

a

o

u
but the success or otherwise of the alterations
is judged byd the behaviour of the engine such
beat," and the supply of steam
as a clear
automatically increasing with the load behind the
engine.
It may be remarked here that the success which
so many of you meet with in the design and con
struction of your model locomotives is due to the
systematic qualitative experiments carried out
by different members of the Society , and by con
tributors to THE MODEL ENGINEER .
What I have defined as qualitative
experiment.
(
may be more shortly described as cut and try,"
and is not a bad method, provided the results
obtained are correctly interpreted .
In quantitative experiment we are concerned
not only with the behaviour of a machine under
*A paper read before the Society of
Engineers, March , 1906 .

Model

+

FIG. I.
work. The unit of work is the work done in
overcoming the force of 1 lb. through a distance
of i ft . , and is known as the foot-pound. Other
units are the dyne-centimetre known as the erg,
and used in electrical calculation, or the meter
kilogramme used on the Continent. We shall
use the foot- pound throughout in what follows.
In all the above cases note that the force and the
distance are combined to give the unit of work .
Power is the rate of doing work. Obviously,
if a pound is lifted through 20 ft . in one second
work is done at twenty times the rate than if the
weight is only lifted through i ft . in the same time.
and the rate of working or energy expended , or,
more shortly, the power , is twenty times as great.
Observe here that the element of time enters
into the calculation , and if W is the work done
in foot- pounds and T the time in seconds or
minutes, then W divided by the time gives the
power or rate of working per second or minute .

--
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The unit of power is the horse - power, and is
equal to 33,000 foot -pounds per minute .
The first thing to be done when testing a machine
is to find the power supplied . If an electrical
motor, the current in ampères and the supply

Stroke

Fig. 2.
pressure in volts gives the watts put into the
machines, and this figure divided by 746 is the
horse -power supplied . The power got out of the
motor will be less than this figure owing to unavoid.
able losses, such as friction, resistance, and
hysteresis . If 10 watts are supplied and 8 watts
got out of the machine, then 10-8 = 2 watts
represents the total losses, and the efficiency – which
is the ratio of the work got out to that put in
is 8-10ths = 0.8 or 80 per cent . Generally, then ,
if I is the work supplied, E the effective work got
out, then
E
I X 100
is the percentage efficiency of the machine.
I now propose to consider the practical measure
ment of E and I with special reference to model
steam engines .
In the diagram ( Fig. 1 ), steam is acting on the
piston, driving it forward. At every instant during
the stroke a certain pressure above the zero or line
of no pressure exists. No valves are shown in the
diagram for the sake of simplicity , but steam is
assumed to be cut off at a certain point, b , in the
stroke . If the pressure of steam is measured at
each point of the stroke, it will be represented
by a series of vertical lines, such as a, b , and if the
tops of these innumerable lines are joined together
we obtain a curve as shown . During the second or
back stroke of the piston the charge of steam is
rejected to the atmosphere, and as there must be
some difference of pressure to induce flow, a back
pressure will be exerted in opposition to the motion
of the piston.
It is evident, then , that the piston has work
done on it during the forward stroke , and that
it does work during the back or return stroke ;
thus, the net work done on the piston per double
stroke or revolution is equal to the forward work
minus the back work .
Now, at the commencement of the forward
stroke, steam is admitted at or near to boiler
pressure, and continues to be so until it is cut off
by the valve , when it expands , and still continues
to urge the piston forward, though with diminishing
pressure. The steam pressure is thus not constant,
and an average or mean value must be found by
taking several vertical or pressure lines , adding
them together, and dividing by the number thus

taken . Assuming that the mean pressure is
50 lbs . per sq . in , and the area of the piston i sq. ft .,
or 144 sq . ins., then the mean force acting on the
piston will be 50 X 144 = 7,200 lbs.
Work is , as we have seen , force x displacement,
and, if the stroke is 2 ft. , the work
done is 2 x 7,200, or 14,400 ft .-lbs. and
is represented graphically by Fig. 2 ,
where the horizontal line represents
Mean
the length of the stroke, and the ver
tical line is everywhere equal to the
pressure
mean pressure. The forward part of
Fig . 1 is also a work diagram , which
we may call positive, and the back
half is a diagram of negative work .
In Fig . 3 the separate parts of Fig . I
are reproduced, and their difference,
which is equal to the net forward
Such
work on the piston , is also drav
a diagram is known as an indicated
diagram , and the work it represents
is called the indicated work of the

au
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Fig . 3.
engine. Before proceeding to describe the instru
ment by which this diagram is automatically
drawn , let us see how this represents or indicates
the work done on the piston . It is clear that
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any vertical line drawn inside the diagram represents
the net forward or effective pressure on the piston
at that point : hence the average of a number of
such lines will give the mean effective pressure
throughout the whole stroke as already explained ,
and as the horizontal line represents by its length
the stroke of the piston , the area of the diagram
represents the net work done per revolution of the
engine.
If the engine is double- acting, the other side of
the piston will, of course, contribute a similar
diagram .
If the engine runs at N revolutions per minute
the work done will be n times the work done
in one revolution . The work per revolution is :
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It consists of a small cylinder connected to the
engine cylinder, and is provided with a piston
loaded by means of a spring. The spring is so
constructed that the displacement of the indicator
piston at any point is exactly proportional to the
steam pressure acting on it . The end of the piston
rod of the indicator terminates in a pencil, which
plays over a sheet of paper. With the paper
stationary the indicator pencil will merely trace
a vertical line ; but if the paper is moved back
wards and forwards identically with the piston of
the engine the pencil will trace out a work diagram
similar to that of Fig . 3 .
In Fig . 4 the paper or card is attached to a board
suspended on rollers and free to move sideways.
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FIG . 4 :
Mean pressure in pounds per square inch x area of
piston in square inches X length of stroke in
feet, or , calling P the mean effective pressure ,
L the length of stroke , A the area of the piston ;
then in N revolutions, P, L, A, N foot -pounds
of work are done , and since 33,000 ft . -Ibs . per
minute is the horse -power, the ratio
P, L , A, N
33,000
is the total horse- power of the engine .
To sum up : For measuring the work put into
the engine we require to know the area of the
piston, the length of the stroke, the mean effective
pressure, and the number of revolutions per minute .
The work diagram is automatically drawn
by means of an indicator, an apparatus the principle
of which is shown diagrammatically in Fig. 4 ,

The motion of the crosshead (and therefore of the
piston ) of the engine is transmitted to the board
by an arm and a flexible cord passing over the
pulleys. On the return stroke the cord slackens,
and the spiral spring returns the board to its
normal position. The modern indicator is identical
with the apparatus in principle, but differs in details.
In South Kensington Museum a model of Watt's
indicator, not unlike Fig. 4, can be seen side
by side with a very fine collection of modern
instruments .
( To be continued . )

MR . J. FOSSARD, 262 , Belgrave Road , Oldham ,
will be pleased to hear from any reader in this town
who is interested in the making of models,
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A Revolution in Model Marine
Practice .

LTHOUGH there appears from a perusal of
the pages of this journal to be much life
in the old dog yet, we hear on many sides
the statement “ no more model steam engines for
me." In passing from the steam to the petrol
driven “ speed boat,” Mr. H. Arkell, an enthu
siastic amateur mechanic whose workshop we
recently visited , does not take this course because
of any failure with his excellently devised and con
structed model steamer. He is simply fired with
the desire for more power - higher speed—and is
making a laudable attempt to produce a record
breaking model. The 5 -ft. T.B.D. , which , by the
way, we cannot illustrate as it is in a dismantled
state just at present, has a well-designed hull .
The steam plant with which it was until recently
fitted , also evidences considerable ingenuity of
A
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as they occupied in the boat, and give a very good
idea of the general arrangement adopted byMr.
Arkell and his brother in building this boat. The
whole plant is well worthy of emulation by those
who wish to build a fast model steamer. It is light,
convenient, of not too difficult construction , and
capable of high speed .
As will be seen, the machinery consists of a pair
of two-cylinder trunk engines, each working on to
a double - throw crankshaft, and geared together so
that each shaft stands at right angles to the other .
Each engine has one piston valve across the tops of
cylinders driven by bevel gearing and a vertical
shaft. This valve distributes the high -pressure
steam , and takes care of the exhaust as well, and has
no glands open to high - pressure steam . In practice,
this valve gear has worked extremely well , and runs
the engines at a very high speed — until only a hum
ming noise can be heard.
The cylinders are constructed of solid - drawn
( seamless) brass tube with fanges separately
attached , and turned down as light as possible.

Fig . 1. —THE 4-CYLINDER STEAM ENGINE OF MR . H. ARKELL'S 5 - FT . MODEL TORPEDO Boat DESTROYER.

contrivance, and is much too good to relegate to
the scrap heap. We were therefore well pleased
to see it carefully preserved , not as happens in so
many instances, getting dusty and tarnished on
the top shelf of the workshop , but nicely cleaned
and polished, fitted on a board as depicted in
the accompanying photographs. The parts are
here shown in exactly the same relative positions

The bore is 13-16ths-in . , and the stroke of each
4 -in. The pistons are also of tube with the backs
hard - soldered in , and turned as light as is con
sistent with the necessary strength . The connect
ing -rods, shafts, and other parts call for no special
mention, all being made very light, the result being
that the complete engines with gear wheels, pumps,
and stop valves weigh under 24 lbs. The pumps
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are driven by an eccentric on each shaft, 3-32nds-in.
in the throw , the diameter of the barrels being & in . ;
but they have not been used to supply the boiler
for some time, the idea to fit a feed -water heater
in conjunction with the pump not having been
carried out.
The first boiler for this boat was a very light
Yarrow -type water -tube generator, which weighed
only 3 lbs. full of water , but like all small water
tube boilers, the efficiency of the pumps had to
remain very constant, owing to the high rate of
evaporation , the least stoppage in the supply soon
causing the boilers to run dry. The present boiler
is a cylinder of seamless brass tube, 3-32nds- in .

is not necessary to take it out of the boat to start
up . All that is wanted is a small amount of
methylated spirits poured over the coil, and when
it is hot the valve can be opened and steam is ready
in five minutes. This is much to be preferred to
hiding behind trees with the usual lamp, which
refuses to blow in a wind , and in the event of an
accident, the spirit can be shut off from the after
valve, without putting one's hand into the flames
to feel for the forward one. Either benzoline or
petrol is used , in preference to paraffin. The latter
at times gives too much smoke, whereas both of the
lighter oils just mentioned give a fine clear flame
and plenty of heat.

CP

-СВ

Bill

FIG. 2.-MR. ARKELL'S PETROL MOTOR IN PIECES .
CP, cord pulley of starting gear ;

R , ratchet wheel ;

thick , with ends let in against a shoulder turned in
the barrel , and then beaded over and sweated ,
which, as neither joint is exposed to the direct heat,
is quite a satisfactory job. The furnace tube is
D - shaped, hard - soldered to the front end , and
having fourteen tubes ( 1-in . ) hard -soldered in
place . This boiler has a large amount of heating
surface, and also a fair reserve of water , and makes
all the steam the engines can use . It is the heaviest
part of the rig, being 7 lbs. empty, but the boat
carries it well, and it gives no trouble. It is fitted
with the usual gauges, safety valves, and blow -off
cocks, the pressure being 60 lbs. per sq . in .
The blowlamp for this set is the usual helical
coil with jet, but the benzoline container is fitted
aft, and fee through a small pipe with screw -down
valves at each end . The coil lies in the flame shield ,
which is seen at the front end of the boiler, and it

P, pawls ;

CB , contact breaker .

All the usual fittings in the way of filler, gauge,
hand puinps for the boiler feed , will be seen from
the photograph, as well as the propellers and
Frichon Wheels

counter snoft

Cord starling pulley

Propeller Short
cylinder

Cranni Case

spur wheels
Probeller Shaft

FIG. 3.—DIAGRAM OF TRANSMISSION GEAR.

universal join
for the stern shafts, the whole
being a most complete set, and weighing less than
15 lbs. when ready to go in the boat.
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In spite of the forebodings of failure proffered by
various friends Mr. Arkell determined to construct
a miniature petrol motor, and at the outset
made a tiny engine we saw in his workshop.
The cylinder of this engine is only } -in .
bore by 1 -in. stroke ; and although it looked
mostly sparking plug (which portion seems to
be the real difficulty in a miniature petrol engine ),
when rigged up for its experimental run the motor
proved quite a success.

April 26, 1906 .

The general construction of this little motor
follows the usual practice as regards crank case,
flywheels, and two -to -one gear, and the electrical
firing gear is much the same as is found on large
motors ; the contact- breaker, however, giving a
single spark at each revolution of the two -to - one
shaft, no trember coil being used . The cam is
arranged with a notch into which the nib on the
bell crank contact -breaker falls just before the
time of ignition . The primary current at this

Fig . 4. —The ComPLETE Sreim PLANT FOR M3. Arkell's MODEL TORPEDO Boat DESTROYER.
This more or less completed , the motor to take
the place of the steam engine was designed. The only
practical method of arranging the engine is, of course,
horizontally, as shown in the hand sketch herewith.
The engine will go completely under the decks
of the vessel. The cylinder, which has a bore
of it ins. and a stroke of 1 } ins., is water -cooled,
and is fitted with electrical ignition and spark .
advancing gear.

moment commences to flow , but it is immediately
afterwards broken by the cam , causing the plug to
give a good fat spark.
The carburettor shown in the photograph
which is only a temporary one , and will be replaced
by a better design - is of a type somewhat similar
to that found on Yankee motor boats, but with
the addition of a hot jacket. The main idea is
very simple . There is no float chamber, only a

Fig . 5. —THE PETROL MOTOR COMPLETE.
In order to give simplicity in construction ,
the water-jacket and cylinder are not one casting,
but the cylinder is a length of 14 -gauge seamless
steel tube with the gun-metal jacket machined to
fit over it, and take in the valve chamber as well .
This gives us splendid cooling over the exhaust
valve, in which place it is badly needed ; and the
circulation is extremely good, rendering a pump
unnecessary . In the boat, the cylinder being
below water-line, the cooling water will be provided
by the water outside the boat.

disc in the path of the air suction, with a needle
valve admitting the petrol underneath the disc.
On the suction stroke the disc is lifted with the
needle, and petrol is drawn up and vapourised,
going straight into the cylinder in the usualmanner.
It is also proposed toemploy an automatic addi
tional inlet air valve , of a type Messrs. Arkell have
fitted to their motor cycles with eminent success.
With this device the mixture is maintained constant
at high speed , whereas without extra air it would be
much too rich.

Insulated
pillor

Platinum
tipped screw

FIG , 6 .

BREAKER .

Bell cronk
lever

& Spring

Com
Aluminium bose

judge that great things are expected of it. Some
extraordinary difficulties may present themselves
-for instance, it is as yet a matter of conjecture
whether the gyroscopic action of the two heavy
flywheels running at 2,000 r.p.m. will affect the
steering, which in any case will itself require much
experiment to get right. We almost suspect that
at h.-p. 5 -footer will want to leave the water
and fly . However, time will prove all things.

How

It

Works .

IV. -An Alternating Current Transformer.
By A. W. M.
( Continued from page 367. )
'HE action of the secondary coil may perhaps be
T better understood by a reference to Fig. 23. A
battery is sending 5 amps. of current through a
circuit at a pressure of 2 volts ; the amount of
electrical energy expended is therefore 10 watts.
At B another battery has been interposed in the
circuit, so that its voltage is added to that of the
first battery; the same flow of current is taking
place, but the electrical energy expended is now
30 watts. The output of the first battery is no
greater than before ; the extra output is being
obtained from the second battery . Case A would
correspond to the transformer secondary connected

4 volts

2 volts
+

+

The difficulty of starting the motor when in the
boat is got over by an arrangement which , although
not quite completed at the time of our visit, was
sufficiently far forward to judge how it would
work . The main portions of the starter are shown
in the accompanying photograph . The friction
disc is recessed , and contains three hard steel
pawls P ; between the friction wheel and the crank
case a grooved pulley, to take a couple or so turns
of cord (with a ring on the end of it ), works freely
on ball bearings.
This ring has a ratchet wheel
which , when the engine is stationary, will always
engage one of the three pawls in the disc. To
start the motor, therefore, the operator needs
only to give the string a sharp pull, the pawls
automatically releasing themselves and also keeping
clear of the ratchet by the centrifugal action of the
revolving disc. A spring, which is not yet fitted ,
will return the ratchet pulley and string to the
normal position for restarting .
A proper brake
test has not yet
2 volts
been made ; how
+
ever, the engine has
had a good deal of
running, and to say
1
that Mr. Arkell and
his brother are more
than satisfied with
the motor is to put
it mildly. We await
А
the trials in the boat
with great interest,
and
congratulate
the makers on the
large measure of
5 amperes
success they have
up to the present
2 volts x 5 amperės
obtained . The en
< 10 watts
gine runs in the
neighbourhood of
2,000 r.p.m.; and
with the spark well
advanced it is impossible to stop the disc wheel, which
is about 3 ins. diameter, by holding on to it. It is
estimated that the motor will develop from ļ to
ih.-p. ; and when it is remembered thatthis engine,
with all its accessories, will be placed under the
decks of a 5 -ſt. model T.B.D. , our readers may

CONTACT
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2

B

5 amperes
6 volts x 5omperes
= 30 watts

FIG . 23 .
as in Fig. 12 ;. case B would_correspond to
the secondary connected as in Fig. 21 , battery
No. 2 being equivalent to the alternator. The
10 amps. flowing in the secondary may be imagined
as being produced in the transformer and the
alternator, just as the current in the circuit B in
Fig. 21 is produced in both batteries ; the two
currents being in series are merged into one flow
of the original value. The additional watts there
fore come from battery No. 2 , and are merely
passed through battery No. 1 ; and in like manner
the additional watts in Fig. 21 come from the
alternator and are passed through the transformer
secondary, adding to thosebeing produced there.
In Fig. 22 the output of the transformer is also
1,000 watts, with the connections made as shown.
It may appear that the alternator is generating
3,000 watts in this case as well, though only
1,000 watts are being usefully employed . The
alternator, however, is only generating 1,000 watts,
plus the few lost watts in the transformer and wires.
Ten amps. are still flowing from B to D and through
the secondary , because we are assuming the same
maximum current is being taken in the lamp cir
cuit. This 10 amps. , however, is being sent
through the secondary winding in the reverse
direction to Fig. 21 , the 200 volts of the alternator
overpowering the 100 volts produced in the
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transformer secondary. Thus the secondary coil,
instead of opposing the magnetising action
of the primary, assists it to such an extent
that the primary coil becomes a generator of
current. In fact, the secondary coil now acts as
a primary coil, and produces a voltage in the
original primary which acts as a generator of
current at 200 volts pressure in parallel with the
alternator. Fig. 24 shows the direction and quan
tity of the currents which now flow through the

April 26 , 1905 .

comparatively large magnetising current , owing to
the long air -gap through which the magnetism
must pass. As iron is many times a better con
ductor of magnetism than air, it follows that a
transformer having a complete iron path for the
magnetism to pass through will require less elec
trical energy to produce the magnetism than one
in which it has to overcome the resistance of a
length of air. An argument in favour of these
transformers is, that as there is less iron there will be
a smaller loss in the core on ac
A
count of hysteresis and eddy cur
rents. In general practice, however,
5 amperes
this advantage is more than
balanced by the heavy magnetising
currents required .
Ea
Closed magnetic circuit transfor
mers are made in various patterns,
according to the ideas of de
F.
signers, economy in manufacture as
well as efficiency determining the
Alternator
particular arrangement of parts ;
200 volts
facility for taking to pieces and
re - assembling to effect repair being
also a consideration . Whatever
C
(5ompe res
form the design may take, it will
5 amperes
B
always consist of the primary and
10 amperes
secondary coils wound upon a
FIG . 24.
laminated iron core , the core being
SO arranged that the flow of
original secondary in a direction opposed to its
magnetism passes through both windings and
voltage , this direction of voltage being indicated by
returns through a continuous path of laminated
iron.
To discriminate between certain patterns
the arrows in Fig. 22 . The 1,000 watts generated
of closed magnetic circuit transformers the
by the alternator may be thus considered as being
terms
core transformers ” and “ shell trans
applied as 200 volts 5 amps. to the original secondary
formers ” are sometimes used . These terms, how
winding, from which it is given out in two portions
of 100 volts 5 amps. each , one coming direct from
ever, do not have a very important meaning, because
all transformers have an iron core. We may
the original primary and the other from the
therefore merely define a shell transformer to be
original secondary winding in parallel with each
one in which the return portion of the iron magnetic
other — the 100 volts back voltage of the original
circuit encloses , or nearly encloses, the primary and
secondary winding neutralising half the voltage of
secondary coils . It is entirely a question of con
the alternator and half the voltage produced in the
original primary coil. The arrows in the primary
coil (Figs. 21 and 22) show the direction of the
alternator voltage. The back voltage of the coil
would be in the reverse direction ; in fact,
this back voltage in Figs . 22 and 24 becomes
Core
equal to that of the alternator.
Transformers are divided into two principal
open magnetic circuit ” and
patterns, called
transformers. The
" closed magnetic circuit
Primary
Secondary
first-named is not now much used , except in the
winding
winding
form adopted as induction coils. A primary and
secondary winding are wound upon an iron core,
but the ends of the latter do not meet, the mag
netism being obliged to pass through an intervening
FIG. 25 .
bath of air. Fig. 25 shows an open magnetic
transformer. The working of such a transformer
is precisely the same as already explained in
struction ; the general principle of working is not
affected . Fig. I would be called a
core trans
general throughout this article, and in particular
with reference to Figs. 3 , 4, 5 , and 6. The best
former " ; it would certainly not be called a “ shell
known transformer of this type is called the
transformer,” because the coils are not enclosed by
Hedgehog " ; the core consists of a bundle of
the return portion of the iron circuit to any con
siderable extent. Fig. 26 would be called a " shell
soft iron wires, which are spread out like a brush at
transformer,” the dotted lines showing the path of
each end to assist the magnetism in taking its
path through the air. These spreading wires
the magnetism . Fig. 27 is a modification of the
resemble the coat of a hedgehog, thus giving to
same construction ; the magnetic path remains
unaltered , and the arrangement only affects the
the transformer its peculiar name.
One rea
for the non - success of open magnetic
question of manufacture. Fig . 28 is a development
circuit transformers when employed for electrical
of the construction shown in Fig. 27 , the laminated
transmission and distribution is that they require a
iron being divided into a number of portions, SS,
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spaced at equal distances radially, the complete
transformer thus taking the form of a cylinder.
The magnetism flows through the separate iron
circuits as indicated by the dotted lines in Fig. 27.
All these would be called “ shell transformers .'
The primary and secondary windings are not

Primary
winding

Secondary
winding

other, more turns of wire will be necessary to pro
duce the required voltage. For instance, in Fig. 5
we will suppose the effect of coil No. 1 is to generate
100 volts in coil No. 2 , if all the magnetism pro
duced by coil No. I flows into coil No. 2 ; but if
one-quarter of this magnetism escaped, and did not
reach coil No. 2 , then only 75 volts would be
generated in coil No. 2 , and it would be necessary
to wind on an extra number of turns to bring the
voltage up to 100 volts, thus increasing the amount
Fig. 29
of copper in the coil and the lost watts.
shows an example of magnetic leakage in a core
transformer of the type shown in Fig. 1 , having
primary and secondary coils wound at some distance

FIG . 26.

always arranged in actual practice in the simple
manner shown in Figs. I , 26 , 27 , and 28 . The
object of the designer is to construct the trans
former so that, as far as practicable, the whole of

Primary
winding
S

Primory
winding

S
S

S

S

S
S

Secondory
winding
FIG. 28 .

Secondory
winding

FIG 27.

the magnetism shall pass through both primary
and secondary coils. If some of the magnetism
leaks away during its passage from one coil to the

apart. An appreciable portion of the magnetism
produced by the primary coil does not reach the
secondary coil . To remedy this the method shown
in Fig . 30 is adopted. The primary and secondary
coils a : e each divided into two sections, which are
wound upon the same part of the iron core as
indicated . The action of the transformer is not
altered , but the leakage , if any , affects both primary
and secondary to an equal extent, or nearly so, the
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Secondory
coil

coils may be divided into a greater number of
sections placed between one another ,or the second
ary may be wound over or under the primary, as
shown in section on Fig. 31. The shell transformers
are almost free from this trouble, but the precaution

coils being now so close together that all the mag
netism produced by the primary coil is compelled

Primory coil

Magnetic
leakage

Core

Secondary coil
FIG. 31 .

Toboyo j
on
abou
t

kaqe

Fig . 29

of winding the coils one over the other or as inter
leaved sections is usually adopted .
These diagrams give the solution to the con
struction of transformers as generally used in
electrical engineering. The iron circuit will be
found to correspond to the core or shell types de
scribed and the coils to be wound in sections inter
leaved or concentric one over the other. "
For polyphase alternating current work two
methods can be adopted . Either the transformer is
constructed with as many magnetic circuits and
sets of primary and secondary windings as there
-Primary coil
are phases of current, or as many single - phase
transformers are used as
Magnetic
there are phases of current.
Primory
Polyphase transformers,
Veokoge
coor u
constructed as such , may
be of either shell or core
type.
The windings of
primary and secondary
coils for each phase are
interleaved or wound one
Sias
over the other , as in a
single -phase transformer ,
but the respective sets
are wound on their respec
tive iron cores ; the return
magnetic paths are com
mon to all the coils.
( To be continued .)

Secondary
coil
to pass through thu secondary coil-in fact, the
leakage path through the air returns into the
secondary coil. To make this yet more sure, the

In some experiments re
cently made at Baltimore
it was found that in actual
every-day working an elec
tric car weighing 45,000
Ibs. light , and equipped
with four motors, aggre
FIG . 30.
gating 160 horse - power,
took only ten per cent. more current than a smaller
car weighing 31,700 lbs. light, but equipped with two
motors only , aggregating 110 horse -power.
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The Construction and Repairing
of Motor Bicycles .

By " SREGOR ."
( Continued from page 320. )
'HE success and maximum efficiency of the
a great
extent , on the efficiency of lubrication ,
and it is generally recogniz? d that to supply
oil to all the important brings under pres
sure by a force pump uriven off some con
venient part of the niotor is a means to that
desired end ; this practice is being adopted by
many of the makers of large motor engines , and
excellent results have been obtained . But the
extra complications of a pump for a motor bicycle
is scarcely advisable, as practice has shown that
simple splash lubricating is quite efficient, pro
viding the bearings, oil grooves, etc. , are con
structed properly .
A good and efficient method of lubricating a main
bearing of a small motor is described in the issue of
Sept. 28th, 1905 , of this Journal. On reference, it
will be seen that the oil is conducted by the channel
to the outer end of bearing , and then drawn back
over the bearing surface of the shaft by the suction

cap
Ball about á " dion:
Flow of air from
cronk chamber
caused by piston
descending

Fig . 12.
SIMPLE
BALL

To screw into crank
cose

VALVE .

of the up-stroke of the piston, which causes the
air to rush in the end of bearing. As will be
observed, the oil from the splash of the connecting.
rod finds its way into the holes in side of crank
case , and is conducted by the groove on the out
side top part of bearing bush. To prevent the pres
sure in crank case ( cansed by the down stroke of
piston ) forcing the oil back to the outer end of
bearing, a relief valve must be fitted to side of
crank case ; this can be a simple ball valve, as
shown in Fig. 12 , so that when the piston is descend
ing the ball valve is lifted and the air discharged
through it, instead of forcing a way,out through the
bearing. By this means an automatic pump is
formed , which keeps a supply of oil passing
through the main bearing as long as there is any in
crank case . The oil grooves that are cut along the
bearing surface of brasses must be spiral. The
direction of the spiral is governed by the direction
the engine shaft runs, and should be so that the
shaft when revolving tends to screw the oil back
again into the crank case, in which case one bear
ing should have a right-hand spiral and the other
a left -hand.
While this method of circulating the oil around
the bearings of a small motor is most efficient, it
docs not apply to a large engine with large capacity
in crank case, for th fact that the displacement
caused by the descending of the piston is not

4034

sufficient to have any appreciable effect. Too
much care cannot be given to methods used for
lubricating any high - speed bearing ; care must be
taken to provide against the possibility of the
lubricating pipes and oil-ways getting air-bound.
This can happen in a plain bearing which is a good
fit, and consequently little air space ; and, assum
ing the bearing is oiled through a length of pipe
and a groove cut along the surface of the bearing
to meet the hole from the pipe, and this groove is
not continued to the end of bearing, which it should
be by a small groove, just sufficient to allow air
to escape, and , at the same time, not waste the
oil— if this is not done, it is possible, under favour
able conditions, for the air to prevent the oil cir
culating around the bearing.
Too much supply of oil is as detrimental to the
best working of a motor as too little , in one case ,
at least - viz . , the lubrications of the pistons and
cylinder surfaces. In this case it would not be
any disadvantage to over -lubricate ( but rather the
contrary ) , only for the fact that when a very
liberal amount is' splashed against the surface it
gets past the piston and burns in the combustion
space, which causes the incoming charge of gases,
which forms the explosive mixture, to come in
contact, and consequently weakening the charge ;
and when exhausting it makes a considerable
amount of smoke ; this smoke, before leaving the
combustion chamber, forms, a black deposit on the
cylinder and piston head , which soon upsets the
working of the sparking plugs. This can be avoided
by providing a piston ring near the bottom of the
piston , similar to the rings at the explosion end ;
this will sweep the surplus oil back again into the
crank chamber, at the same time allo.ving sufficient
to effectually lubricate the piston. By using a
definite means of removing the surplus oil off the
cylinder walls at each stroke, a larger quantity of
oil may be carried in the crank chamber, which
will guarantee a plentiful supply to the main bear.
ings and connecting-rod end ; and a greater distance
may be travelled before ejecting a fresh supply .
The moving parts of a high - speed motor should
be designed as light as possible consistent with
safety. As practice has shown that when a possible
maximum speed has been attained with an engine
carrying heavy moving parts — such as pistons and
connecting -rods — the speed can be increased by
using lighter parts, which is only reasonable to
expect. For example, a piston weighing 3 lbs. will
not require the amount of power to lift it from the
bottom to top of the cylinder as a six -pounder
would , or to pull it from the top to bottom , as on
the suction stroke. Many people imagine that,
with a single-acting engine , taking its pressure
from one end only, there can be no wear on the
bottom brasses of connecting -rod ; but it is actually
not so , as a morient's thought will show that with
light, high - speed engines, the pistons of which are
not sufficiently heavy when the rings are fitted to
move from top to bottom of cylinders by gravity
of its own weight , which means that the friction of
the rings is sufficient to overcome the weight of
piston ; in addition to this friction to be overcome,
there is also the atmospheric pressure acting on
the outer end of piston, caused by the partiat
vacuum in the combustion space as the pist n is
drawing in the mixture for the charge through the
valves . Having these two retarding factors oppos
ing the motion of piston, it will be obvious there
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will be appreciable wear on the outer brasses of
the connecting-rod. This theory, of course , does
not apply to a single- acting steam engine, especially
as the size of engineincreases, because the weight
of piston will be sufficient to easily overcome the
friction. Again, there is no opposing element
caused by the suction stroke, as above described ;
but, on the contrary, the piston gets an impulse at
each downward stroke ; so that with the single
acting steam engine it is evident there will be
little pressure on the outer brasses of connecting
rod .
While I maintain there is appreciable pressure
in the outer bearing of connecting -rod of the com
bustion engine during the suction stroke, it is, of
course only very slight compared with the pressure
on the top bearing during the explosive or effectual
stroke of piston. These conditions of pressures on
the bearing at different points should be the govern
ing factor when the arrangement of lubrication is
to be considered, which , of course, varies with
different bearings working under different conditions.
( To be continued .)
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copper. The tee -block at the top was bored out
to take ordinary 4- in , nipple lamp-holders; the one
at the bottom , as will be noticed, has a shade
carrier and shade, inside of which is a red lamp,
the shade itself being of a ruby colour, the one on
top being an ordinary 16 C.-P. plain lamp. Both
lamps are controlled by the two -way switch shown
in the foreground , the current being taken in this
case from a fitting by substituting the lamp for the

Squore pendant
gas tee ( Brass)

Bross
shode
holder
3 dia

GI"

74

A Portable Electric Dark - Room

By W. H. ASPINALL .
EREWITH is given a photograph and draw.
HERE of TA portable electrico hroom lamp:
which
have recently made from scrap

"
10

Lamp .

Red or ruby shode

*copper Tube

9"

switch not
shown

23

Gas tee
( some as one
at Top )

"
9

Fig . 2.-FRONT ELEVATION .

2 -way switch

adaptor, shown also with a length of flexible wire
coiled in front, the whole mounted on a walnut wood
baseboard of about 9 ins. square ( see Fig . 1 ) .
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Fig. 1. - SECTION AND PLAN OF BASEBOARD .
materials I had by me , some of which had done
duty as portions of a gas fitting. The design, it
will be noticed, is of a very simple character , and
no doubt will be appreciated by those readers who
do a little in the photographic line, as it can be
made by the average amateur, The flange pedestal
and tee- blocks are part of an old gas fitting, and of
brass, the tubes forming the rectangle being } in ,

[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 usua
date of publication .]
London .
FUTURE MEETINGS. – Tuesday, May ist. — Prac
tical demonstrations and lecturettes by members ;
also a special demonstration of autogenous solder
ing and welding with the oxy -acetylene flame by
Wednesday ,
Messrs. Brins Oxygen Company,
May 23rd : Model Making Competition . — HERBERT
G. RIDDLE, Hon. Secretary, 37, Minard Road
Hither Green , S.E.
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( 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 in'ended for publication .)

A Schoolboy's Model Work.
TO THE EDITOR OF The Model. Engineer.
DEAR SIR ,—I send a photograph of a
model M.R. goods wagon, 11-16ths-in .
scale, 31-in . gauge, which took me about
three weeks to build .
After having
finished my drawings, I made patterns
of the wheels and axle -boxes in wood and
cast them in white metal . The wheels I
forced on to steel axles, and turned them
in a lathe . The axle-boxes I filed smooth ,
drilling holes in them for the axles. The
body of the wagon is made of wood , in .
in thickness. The corner plates are tin ,
and the buffers are from brass knobs
turned to proper shape . The coupling
hooks and chains I found in the scrap box .
There are about 100 brass screws on the

[ Any book reviewed under this heading can be oblained from The
MODEL ENGINEER Book Department, 26-29, Poppin's Court,
Fleet Stred , London, E.C., by remitting the published price
and the cost of postage.).
PRACTICAL . TELEPHONY ( Fourth Edition ) . By Bell
and Wilson . London : S. Rentell & Co., Ltd.). .
Price 3s . 6d . net:

R

A MODEL RAILWAY GOODS WAGON .
The fourth edition of this text-book has been
revised and brought up to date generally. It is
specially intended to meet the requirements of
students and telephone employees wishing to obtain
the diplomas granted by the City and Guilds of
London Institute , and embodies a very useful
feature in Chapter XXIX-viz . , a syllabus and
some questions from recent examination papers
set by this examining body . The scope of the book
is wide, and it is profusely illustrated with dia
grams, which add considerably to its value. Bear
ing in mind the very reasonable price at which it
is published, and the general excellence and
lucidity of the explanatory and descriptive matter
throughout , we should say it will find much favour
at the hands of the technical public for whom it is
intended .
Martin's TABLES ; OR , ONE LANGUAGE IN CON
London ': T.
MERCE . By Alfred J. Martin .
Fisher Unwin , II , Paternoster Buildings, E.C.
Price 2s . 6d . ; postage 3d .
This is a revised edition of a most useful collection
of tables of measures, weights, coinage , and time
adapted to the Metric System . Information is
contained on the Imperial, Metric , Indian, and
Colonial measures and weights, with simple sug.
gestions for the adoption of this system.

Fig . 3.-MR. W. H. ASPINALL's PORTABLE
ELECTRIC DARK -ROOM LAMP .
For description ]

(see page 404.

model, and it is painted similar to the Midland Com .
pany's wagons. — Yours truly,
A. E. MIDDLETOV .
Liverpool.

A PROCESS of extracting tin from tin -lead alloys
has been patented by Mr. C. A. Willer, of Ham
burg
The alloy is smelted in a reverberatory
furnace, and when the molten liquid shows a red
glow it is subjected to a blast of air. This oxidises
the tin and a small portion of the lead . An oxide
mixture containing a high percentage of tin can
be drawn off the surface of the metal bath , and by
repeating the process an alloy very rich in tin is
secured .
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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
be
directions therein stated. Letters containing Quarles must
00
marked on the top left-hand corner of the envelope Query
Department." No other matters but those relating to the Querles
should be enclosed in the same envelope.
Queries on subjects within the scope of this journal we 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 papa only , and the sender's name MUST be in
scribed on the back . (2) Querles should be accompanied,
WHETEVCT possible, with fully dimensioned sketches, and corse
spondents are recommended to keep a copy of their Queries for
reference. ( 3) A stamped addressed envelope (not postcard )
should invariably be enclosed, and also a " Quiries and Replies
Coupon " cut out from the advertisement pages of the current
issue. ( 4) Queries will be answered as early as possible after
receipt, but an interval of a few days must usually dapse 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 following are selected from the Querles which have been replied
to recently :
( 15,828) Telephone Switches. H. S. (Norwich ) writes :
to give me a sketch showing
( 1 ) Shall I be troubling you too much
how the wires are run in the switch alone of a six - terminal switch
used on the intermediate station of three telephones, so as all can
communicate with each other ? It has an extension bell at the
middle station . Please give the action of the switch . I bave
your Handbook No. 4, but that only shows four terminals. The
switches can be bought ready -made. ( 2) If a receiver is left off
the hook for some time, will it cause the microphone cells to run
down, as in telephones marked ZE, C, MC, L ?
( 1) You do not require a six - terminal switch for this. The
simplest arrangement is that shown onpage 75 of the sixth edition,
" Telephones and Microphones . " ( 2) Yes, certainly.
(15,850 ) Telephone Silence Cabinet. w. J. (Eccles)
writes : 1 should be greatly obliged if you would send me, perreturn
of post, if possible, answer to the following query :-of what
material are the best telephone boxes constructed to be quite
proof ? you refer to what is
sound
We presume
known as a telephone silence
cabinet. This is about 3 ft. square by 8 ft. high, and consists of a
wooden framework provided with a door. The spaces between
the framework are filled in with sheet lead, and one layer of felt
is laid over the outside, two layers being fixed inside. The whole
is covered with canvas.
(15,738) Working Models by Compressed Air. J. M.
(Catford ) writes : Will you kindly inform me if it is feasible to drive
a cylinder, say, f in . diameter, f-in . stroke, by compressed air
instead of steam ? The space available for a cylinder of com
pressed air would be, say, 12 ins. by 31 ins. Could the air be
compressed sufficiently by a bicycle pump ? Torpedo engines are
worked (Iunderstand) by compressed air at a very great pressure,
of course, but nothing like that would be necessary, I should
think, for a small cylinder t - in . by 4 -in , stroke.
Yes, a model will really work better by compressed air than by
steam , as condensation troubles do not arise. With regard to
the reservoir you propose, this will only be sufficient to run the
engine for a few seconds, as the cubic feet of air which it will contain
is limited . The pump cannot very well be made to compress the
air beyond, say, 60 lbs. The only practical way you can keep the
engine running for any length of time will be to work the pump
continuously , using the 12 by 37-in. drum as a pressure equaliser,
throttling the supply to the engine until a steady motion is ob
tained , With the large storage ( compared to that which you
propose) of air of the torpedo and the high pressure obtained the
engines will only run a few minutes at one charge. At 300 r.p.m.
theengine will require 160 to 200 cubic ins. of air, which , if at
15 lbs. per sq. in . , represents about 320 to 400 cubic ins. of air at
atmospheric pressure. Your cylinder would contain about 115
cubic íns,of air, and working at so strokes a minute, a hand bicycle
pump should deliver it in the best order about 75cubic ins. of air at
i5 lbs. per minute. You must remember that the pressure of the
air alone is only half the problem . With given quantity of air the
pressure and volume vary inversely. That if the pressure is in .
creased to double the figure the volume will be hali what it was,
nad olce versa .
( 15,876 ) Reduction of Voltage. .. L. B. (Helensburgh )
writes : Please answer the following questions :-(1) I have a
dynamo with an output of 10 volts 3 amps. It is driven by a
1.-p. water motor. Although it will light a 15 -volt lamp, it fails
to heat a piece of No. 42 S.W.G. wire. I have tried varying
lengths of wire, but with no result. Could you tell mewhatis most
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likely to be wrong with my dynamo ? (2) Does the voltage of an
electric current drop if the current is passed through a resistance ?
If so , whatis the voltage of a 100 -volt circuit after passing through
a 100-volt 8 C.p . lamp that is, if an 8 c-p. lamp is connectedin
series with a voltmeter and a 100 -volt dynamo ? Is the reading
100 volts ; if not, what is it ?
( 1) Either the resistance of the wire is such as to prevent a
sufficiently large current flowing to make it red -hot, or the voltage
of dynamo isso low that it cannot overcome the resistance of
wire and send a current of sufficient strength , or, more strictly
speaking, amount. The effect is the same. It is for you to find
the cause. (2) Reduction of voltage is explained in Query 8,106 ,
March 5th , 1903, issue, to which please refer.
( 15,873) Small Accumulator Installation. F. W. (South
ampton) writes: I am just starting to make the small accumulator
described in Chapter VI of your handbook “ Electric Lighting
for Amateurs." Would you be so kind as to answer me the follow
ing queries ? - ( 1) Could I use ten ordinary Daniell cells in the
place of the gravity type described , always keeping them in cr
cuit ? I intend using largest size Leclanché, zinc and copper plate,
6 ins. by it ins. (2) Would it be necessary to attach the zinc
close to perous pot ,as, of course,it stands some way away from
copper plate under ordinary circumstances ? ( 3) Will the current
from the accumulators be sufficient to light five 8-volt H.E.
lamps ? (4) Is it imperative that the specific gravity of the
electrolyte
for accumulators
; or could as
I use
5 parts
of
“ bri pstone
acid to 21 isofexactly
water 1:(b184
y measure),
I have
no
hydrometer ? (5) With the number of Daniell cells mentioned ,
is there any chance of the accumulators discharging themselves
back through the batteries ? (6) How often would the Daniell
cells want re-charging ; and would flat zinc plates, if ins. by 6 ins.,
be better than the circular type ?
( 1) Yes, use a zinc plate, not rod. ( 2) Place zinc in the usual
position if you use the ordinary form of Daniell cell. ( 3) You do
not mention the c.-p. of your 8-volt lamps. ( 4) Yes, i to s will
do. (5 ) Provided cells are in working order the accumulators
will not discharge through them. ( 6 ) Instructions re re - charging
are given in the chapter you refer to. Yes ( see 1 ) .
Railway Vehicles on Curves . “ WHEELS
( 15,950)
writes: Is the wheelbase of coupled engines on our railways — both
4. , 6., or 8 - coupled - rigid , or have these some side play allowed
to round the sharp curves which I notice seem almost impossible
if the wheels are rigid ?
As a further study of the question will show , side play in a +
wheel, 4 -coupled engine will not help in the matter of traversing
curves : it is solely the side play allowed between flange and rail
which allows a rigid
engine to pass over a curved railway without
derailment. Thedifficulties are, of course , increased in the case of
a 6 -coupled locomotive, but ordinarily no appreciable side play
in the axle -boxes is allowed . In an 8 -coupled it is more usual to
allow some side play in the leading and trailing axles , with or
without compensating joints in the coupling -rods. Sometimes one
of the middle pairs of wheels have no flanges, but a wide, plain
tread to the tyres .
(15,9311 Railway Accidents.
J. M. (Prescot) writes':
What were the respective causes , as far as could be ascertained ,
of the rails accidents to a Midland express at Wellingborough
some eight or nine years ago , and more recently to a Great Wes
tern express at Slough ?
The Wellingborough disaster was caused by a barrow running
off the platform in front of an express. The engine sheered right
round and crashed into the coaches of its own train . The Slough
(G.W.R.) accident was due to the driver of an express running past
a signal at danger, and colliding with a Windsor stopping train
ahead in Slough station . The driver " forgot himselt ” for the
moment, and before the fireman cou'd apply the brake himself it
was too late . We are of opinion that a more powerful and quicker
acting brake than those fitted to the class of engine (7 ft. 8 in .
singles No. 3,015 Kennett) involved would have mitigated the
accident,
( 15,912) Direct- coupled Electric Lighting Set. R. C. C.
(Whitby) writes : I should be glad if you would advise me in the
following. I have a 51 Crossley gas engine, timed to run at 250
revolutions per minute, for electric light and my dynamo is
“ done. " It is belt driven , but I should like, when getting a new
machine, to have same direct-coupled to engine shaft to get at least
30 amps . at 65 volts. Could you ad vise me wbat to do — could I
buy an old dynamo made to give more amperes and run it at
250 r.p.m.? I also think of putting in suction gas plant, as our gas
here is 3s. 7d. per 1,000 ft . Do such plants give much trouble,
and are they cheaper to work as they seem to say ?
If you wish to use a direct-coupled dynamo you would need to
run engine at about 350 or 400 r.p.m. We woubt whether your
engine would stand this speed without knocking itself to pieces ,
as for high speeds the modern electric lighting engines are care
fully balanced and fitted with very heavy flywheels . You would
need a 4. or 6 -pole generator, specially designed for slow - speed
running. Suction gas plants are a remarkably cheap source of
power, but we should say that it would not pay you to instal one
for only about 5 b.-p.
( 15,836)
Daniell Cells for Accumulator Charging.
w. J. V. (Doncaster ) writes : In a recent article by Cyril Turner
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on "Home Electric Lighting " he gives a method of preparing
Daniell cells for accumulator charging.. Outer cell containing
cylinder of perforated lead inside of which is porous pct, and
outside of which is gas carbon crushed or, alternatively, coke.
Inner cell containing zinc in 10 per cent. salt (NaCl) , outer cell
saturated solution of copper sulphate. Output apparently from ,
have tried this, but,
the article, should be about i volt per cell.
so far, it is an absolute failure. I made six cells for charging
4 -volt motor cycle accumulators, and when coupled up in series
I only got barely i volt and I amp. Volt and ampere -meters
were quite correct. I also tried same with saturated solution of
NaCl round zinc, with very little increased voltage ; also sal
ammoniac, with same result. Size of my cells was 7 -in . by 21-in .
porous pot, outer cell to suit. Zinc rod was Leclanche one
about si ins. by 7.16ths in . diameter, perforated lead cylinder in
outer cell, with crushed cake, and saturated solution copper sul
were all perfectly good. Can you tellme what
Connections
phate.
?
is the matter
Voltage of each cell should be about i volt, but the maximum is
not obtained until cells have been in action for a time. This is a
very excellent form of cell, and should give good results. We
cannot understand your failure. Perhaps you tried to re- use old
poro pots, or were so unfortunate as to get very dense ones,
with usexcessive internal resistan
ce as a consequence . The copper
solution must be absolutely saturated , and be kept so by an excess
of crystals . The saline solution should not be saturated , as, with
a dilute solution , sulphate of zinc soon form , and starts more
vigorous action. Leclanché zincs are small sfor this cell
— they
present so little active surface . Zinc sheet or plate , as much sur
face as you can get, is far preferable, and greatly increases the
capacity. We presume you know that Daniell cells must not be
left idle, but kept always in circuit.
(15,906] Engine and Boiler for 100 - watt Dynamo.
W. A. W. (Burnley) writes : Will you kindly oblige me on the
following subjects ? I have a new vertical engine, it bore by 31
stroke. ( 1) What size H.-P. loco type boiler will engine require
(boiler to burn coal) ? ( 2) Would engine run a 50 c.-p. dynamo ;
also charge accumulators ? What size accumulators ? (3) What
borse-power would engine be ?
The engine, at 80 lbs. pressure and 500 r.p.m., would develop
about 5-16ths to b.h.-p., and is suitable for a 20 to 25 c.-p
dynamo. We would recommend a boiler with 9 ins. diameter, and
21 ins. length of barrel, total length over-all 36 ins. , tubes 25 in
number, 1 in. diameter. If the boiler can be worked with induced
draught, then slightly smaller proportions may be adopted.
(15,917) Marine Engineering.
F. R. (Merthyr) writes :
I have been a subscriber to your paper for about three years'
but I have notfound exactly what I require, so would you kindly
answer the following queries ? I wish to obtain a chief's sea
ticket. I have served two and a -half years at an engineering
works (drawing office included and
intend spending
one and a-hali
),
years at a marine engineering works before going to sea . ( I ) What
kind of works would be best to enter — a works where engines are
built, or a works where engines are repaired ? (2) After complet
ing four years on land, would I be qualified to go to sea as a third
engineer ? (3) I am informed that many third engineers on liners
bave chief's tickets - is this so ? (4) Is it preferable to spend a
year on a cargo steamer, and then sit for the examination for
second engineer, and, if successful, go on a liner as second engi
neer, or is it advisable to go on a liner to commence ? (5) If, after
serving four years on land, and shouldbesuccessful in obtaining
a berth on a good liner (such asthe P. & O.) , what position would
I be required to take ? (6) Kindly give the names of a few marine
engineering firms who repair marine engines, and a few who build
the engines for liners, not battleships. (7) Which of the engineers
are employed to drive the engines on a large passenger vessel — is it
the second or third ? What are the duties of the fourth, fifth , and
sixth , etc. ? (8) Could you recommend a good book on examina
tionsfor marine engineers ?
( 1) One where engines and boilers are built would be preferable.
(2) Provided the four years had been spent in shops where steam
engines and boilers were made or repaired. (3) Yes. You would
not get into a liner or fast mail boat straight away. (4) See above.
( 5) Any you could get. We should advise you to obtain some
experience in a tramp before trying to get on a liner. ( 6 ) Dox
ford's, Pallion, Sunderland ; Harland & Wolfe, Belfast, etc.
(7) Each takes charge of a watch. The duties vary in different
companies, however . (8) " Marine Engineering," by Constable,
price ss. 4d. post free.
( 15,894) Shock to System ; Patenting Lock . W. H.
(Shrewsbury) writes : I have made a coil as per instructions from
MODEL ENGINEER Handbook with primary and secondary . Can
you give me the connections of getting a current through the body,
instead of simply in the hands and arms ? It is done somehow
by standing on a metal plate. Could you kindly give me the
proper connections ? I have made a mechanical lock, and if it is
in your scope, should be pleased to hear your opinion of same.
The lock has been so made as to have it in your power as to how
it shall work - viz., you hand a person the key, ask him to lock it ;
having
so , you request him to unlock it. Again , you ask him
to lock it, then again to unlock it (which he may do at your will),
but on trying to unlock the second time he findshecannot. What
I want to know is - is it of any value as a stage novelty, or for
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safes, strong rooms, etc. ? The above-mentioned lock has been
fixed to an old wardrobe, and can be moved to any position .
Thanking you for your kind consideration of same. It is not in
any way a time lock .
If you stoodon adamp mat or metal plate with bare feet, and
the one end of secondary connected to the plate or mat, and the
other end of secondary to your hand or other part of body, you
should experience some sort of shock. Re your lock . We should
not be able to advise you without knowing something about it.
If you think it is worth anything, and is fool-proof- i.c., cannot be
opened by sheer mistake or chance - we advise you to have it
protected . See handbook on “ Patents," 7d . post free.
( 15,896) 1 h.-P. Oil Engine ; Accumulators. M. E. McG .
(Finchley) writes : I have just bought a t h..p . oil engine, and as
I am not quite sure about one or two little points , I shall be
much obliged if you will answer them . The cylinder is water
jacketed , so what size water tank shall I need ? Also, how am I
to keep the water in circulation - do I need a pump ? What sort
of carburettor should I use ? The makers of the engine have not
sent me one yet, but I have written about it ; nevertheless, as I
am wanting to try how theengineworks, I shall be pleased if you
will let me know what kind you think would suit. There is only
one inlet valve, so gas and air have to be regulated on carburettor.
Is there any way of making a temporary carburettor ? I have a
4.volt 10- amp. celluloid accumulator, which is rather badly sul
phated, so will be glad if you will let
me know whether there is any
way of getting rid of this without need of taking the plates out and
scraping them. If not, what should I use to dissolve the cement
which holds the little lids on ?
No. The water circulates naturally as it becomes beated.
See handbook- " Gas and Oil Engines," by Runciman ,7d . post free .
We regret we cannot assist you much in this matter, as we
have not any details of your engine, and no idea of its design. We
should advise you to compel the makers to fulfil their contract
and supply complete parts if they undertook to do so . The above
book will help you greatly. For your engine, a tank of 9 ins. dia .
meter and i ft . 9 ins. or 2 ft. high would probably answer all.
requirements. Re accumulator. Amyl acetate will dissolve
celluloid. Try a long charge at a slow rate first, however, and
see if that will cause them to recover.
(15,891) Partial Failure of Small Dynamo tn Generate.
D. R. (Surrey) writes : . I should feel much obliged if you would
assist me in the following difficulty. I have a small " Simplex
dynamo, fitted with H armature, it by it ins., and wound with
about 3 ozs. of enclosed wire (No. 2) : F.M., wound with | lb..
wire (No. 1 ), connected in shunt. The machine will not generate.
as a dynamo, although fields were magnetised, nor run as a altered
motor.
I have tested for leakage and found none. Have also
connections,
shifted
position
of
brnsh
-rocker,
and
driven
in
bothit
directions. I sent a current of 40 watts through it, and yet
will not run, although when in one position it tends to turn. Any
thing you may suggest will be much appreciated.
We can only suggest that your air-gap is much too large, or
your connections are at fault somewhere. You should connect in
series — not shunt - with this wire on fields (No. 18). This will
account for partial failure, as armature would be getting very little
current.
( 15.747) Pasting Accumulator Grids A. G. ( Blackburn )
writes: Will you kindly give me what you consider the proper time
to
keep of
positive
plates
, 41 by
4t by. in.
thick,
in an
a concentrated
solution
chloride
of lime
to form
I have
accumulator
made
according to your book on “ Small Accumulators." I sent it to
be charged, but the paste was fairly driven out of the grids. I
had them in the chloride solution forty-eight hours, as one of your
readers had stated in the Queries and Reply column , but whether
that was too long you will, no doubt, be able to judge by the
enclosed sample. I have cleaned out all the paste and refilled
thern
,
Keep them in solution till the change in colour seems to be
complete... There is no advantage in keeping them in too long.
If you still have trouble with the paste falling out, try forming
them by slow charging and discharging, without the use of chloride
of lime. The paste should, in thefirst place, be pressed well into
the grids, and allowed to dry well and slowly. Your sample
appears
have. been kept in solution too long and a deposit of
lime
has to
formed
( 15,687) 30 - watt Simplex Dymamo Winding . T. D.
(Bedford ) writes : Will you kindly answer me a few questions
concerning, a No. 2 20 C.-P. dynamo of the " Simplex type.
Enclosed drawing shows dimensions. (1 ) How much and what
size wire must I use for (a) fields, and (b) armature ( eight slots) ?
(2) What will be the output in amps. and volts ? (3) How many
8 C.-p. lamps (or 10 C.-p.) will it light ? Please state a convenient
candle- power lamp if these are not suitable. (4) What speed
must dynamo go, and what horse-power engine is suitable to
drive it'? Diameter of armature stampings, it ins. ; length of
tunnel, 1 13-16ths ins.
( 1) Armature, st ozs. No. 22 ; field -magnets, 2 lbs. No. 23.
( 2)About 30 watts, 15 to 20 volts at : or it,amps. (3) Wil lightone
8 C.-p. or, perhaps, one 10 c.-P. You will hardly get 20 c:-P . out
of it-.e., reckoning 3 or 31 watts per candle. We should advise
you to run it up to speed (2,900 or 3,000 revolutions) and find by
trial what voltage it gives, then obtain lamps to suit as near as
may be. (4) Horse -power required approximately 1-12th.
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The Editor's Page.

E are pleased to be able to give in this issue
WE particulars of the model petrol motor to
which we recently referred in our Editorial
Notes . Although nominally a " model " this motor
is really an engine of some considerable power, for
it is expected to develop from į h.-p. to
h.-p.
To design and construct a motor of this power to
go completely under the deck of a 5 - ſt . model
boat is a feat on which the builders may well con
gratulate themselves, and from the photographs
we give it will be seen that the whole thing has been
planned and carried out in a most workmanlike
manner. The petrol motor has become so tho
roughly established in real engineering work that it is
certain to be more generally included in the near
future in the sphere of the model engineer. The
present article will, we hope , give a decided im
petus to the interest of our readers in this subject .
*
*
*
No. 2 of “ THE ENGINEER - IN -CHARGE ” is due
for publication in the course of the next few days,
and we think its contents will be found even more
interesting and instructive than those of No. 1 .
We are pleased to be able to report that the journal
has had an extremely favourable reception from
all quarters , not a few of the kindly letters we have
received coming from engineers who have been and
are still enthusiastic readers of THE MODEL ENGI
NEER . If there is any difficulty experienced in
obtaining copies of the new journal , our Publishing
Department would be very pleased to have the
matter reported to them .

Answers to Correspondents .
J. G. (Edinburgh ).— The series of articles, “ How
It Works ,'' were commenced in our issue for
November 16th , 1905.
H. D. L. (Cambridge ). —Your query is a very diffi
cult one. However , we will answer as soon as
time permits.
W. P. (Lincoln ).— We have no drawings of the
locomotive in question . We do not think they
have been made public.
J. P. (Walthamstow ).- See the Railway Engineer
and our list of plates for railway carriage
drawings.
W. H.'S. ( Leeds).— The design for a model beam
engine appeared in our issue for February 8th
last.
K. B. ( Bath ).-— The examinations for Board of
Trade Marine Engineers' Certificates are held in
the principal seaports of this country at regular
intervals. Full particulars may be had from the
offices of the Board of Trade, Whitehall, London ,
S.W.

H. F. C. (Norwich ).— We know of no book covering
** precisely, the ground you mention ... " .The Electric
Tramcar Handbook " post free 25, 9d . , is, we
think, the best for your purpose.
A. N. (Chatham ).— Thanks for your letter. We
shall be glad to hear further from you when the
model is completed .
L. F. ( Brighton ).— We think the subject is hardly
within the scope of this Journal , so regret we
cannot insert.

F. A. (Southampton ).— You should obtain our
latest handbook , Model Steam Engines , How
to Understand Them ," price 6d . , or 7 } d . post
free from this office .
G. N. F. ( Newcastle -on -Tyne) .- We thank you for
your letter and the cutting, which we hope to
make use of as opportunity occurs.
J. F. (Walthamstow ).- We replied fully in a recent
issue to a query upon the subject you mention .

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 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
Order. , payable in advance. Remittances should be made by Postal
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 allnew apparatus and price lists, etc.,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 whom
all subscriptions from these countries should be addressed .
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Centrifugal

Pump .

By W. S. W. Rolls .
model
satisfactory, as it requires no attention . The
THFerticatosteam enginet direct-coupled " to a
cylinder casting was made in two parts so as to
centrifugal pump ofmyown design and make
enable the ports to be drilled ; the valve box was
through out ,
then bolted on
with the excep
the cylinder and
of bolts,
tion
then machined
nuts , etc.
up altogether on
the
faceplate.
The engine
was completed
The crankshaft,
which is 5-16ths
two years ago
and I may say
in . diameter, was
was awarded a
a forging in
special prize at
steel and needs
the Hammer
no description .
smith Industrial
The pump was
Exhibition . The
made entirely of
pump , a draw
brass, and is
ing of which is
built up in two
on
the
which ,
halves ,
given
following page,
after being ma
was not intended
chined , were
for direct driv
sweated together
ing. and it is
with solder and
only quite re
small pins in
serted to streng .
cently that it
then the joint.
was coupled to
the engine, it
The deliverypipe
was then sol
being previously
driven by belt
dered on and
FIG . 1. -A MODEL STEAM -DRIVEN CENTRIFUGAL PUMP.
from a larger
the whole job
filed up so that
was
as itssar
, nece
engi
founne
d
y
it was impossible
to see any joints , making a much neater job
to run it at a very high speed if a high lift was
than if it was made with a flange joint. By
required . At present the engine maintains a speed
simply removing the side cover the disc may
of about 1,000 r.p.m. with a steam pressure of
be removed without disturbing the pipe joints.
35 lbs. per sq . in. , the pump delivering 1.25 gallons
The dimensions of the pump are as follows :
per minute to a height of 12 ins. The pump, when
Diameter of disc ( shrouded ), 2 ins. ; diameter of
driven by a belt off the larger engine , has delivered
suction and delivery pipes, fin .; diameter of casing
to a height of 4 ft. at a speed of 2,500 r.p.m .; when
driven from my lathe at about 3,000 revolutions it
( over all ) , 3} ins.; diameter of spindle , I in . Coupled
maintained a full bore on a 6- ft . lift .
to engine by means of a pin coupling, the com
To return to the engine, the cylinder is 1 -in . bore
plete engine and pump being mounted on a
by 1 - in . stroke, and is made of gun -metal and fitted
black walnut wood stand , 3 ; ins. by 77 ins. by
with a piston valve ; the piston is a good fit in the
I in . thick .
In conclusion , I may say that all the machining
cylinder and has no packing of any kind, there
was done on a 3 -in . Holmes ' lathe with slide -rest.
being two water rings turned in it , which is very
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Some Useful Workshop Devices .
By V, W. DELVES BROUGHTON.
( Continued from page 363. )

BORING AND FACING .
ORING bars are, perhaps, more generally use
Bº ful than any other piece of apparatus used
for producing true holes, and provided there
is no shake in the headstock or tailstock the hole
bored by a bar is bound to be the same size and
shape right through its length , the wear of the
tool excepted .
If the mandrel revolves truly on its axis and the
saddle of the lathe moves in a line parallel with the
axis of the lathe, the hole will be perfectly circular

very much less trouble to fit a round tool than a
square one, and the tool should fit well so as not
to chatter. In using long boring bars it will some
times be found necessary to fix a liner just behind
the tool to prevent chatter.
Setscrews with lock
nuts can sometimes be used to act as a steady behind
the tool ; this saves a considerable amount of
labour, as if a liner is used a fresh one will have to
be fitted after each cut is taken ; whereas, if set
screws are used , they can be adjusted as the work
progresses. Their use is limited, however, to
boring bars of considerable size.
Another form of boring bar consists of a steel bar
( A ) with a hole bored through it for the toolC , and
a thread cut on one end , on which a nut ( D ) is screwed .
Over the bar a steel tube ( B ) is slipped, and on tight
ening up the nut the pressure is transmitted to the
tool through the tube .
( See Fig . 29. ) This form of

LONGITUDINAL SECTION
SIDE VIEW OF CASING .
Fig . 2 .--MR . W. S. W. ROLLS' SMALL CENTRIFUGAL PUMP.

For description]

also . There are several methods of fixing the tool
in the bar ; the most common , and worst, for small
bars, at any rate, is with a set screw . · A very good
way is to drill two holes at right angles to one
another , and partly overlapping their circum
ferences. ( See Fig. 28.) The tool B consists of a
round piece of steel, with a flat filed on one side ,
and is held in place with a wedge ( C ) formed of a simi
lar piece of steel with a flat filed on its side in the

A

May 3 , 1906 .

(see front page .

boring bar is particularly useful if any recesses have
to be bored at some depth, as the tool can be slacked
and adjusted by a long wedge from the end of the
hole, the tool being refixed by a turn of the nut .
The tube can be either solid -drawn tube, or can be
bored out of rod steel with a D-bit .
Another form of finishing tool, suitable, however,
only for large diameters, is shown in Fig. 30.
This
will be found extremely useful in finishing holes of
extreme accuracy , as the cutters ( B) can be packed
up with slips of paper till the required diameter is
B

B
А

A

Fig . 29 .-- BORING BAR WITH TUBE AND NUT .
A

FIG . 28

- BORING BAR .

응
manner common to keys used to hold bicycle cranks
in position . The ends of the wedge can then be
filed off flush with the bar ( A) , a great consideration
when long bars of small diameter have to be used .
Of course , square tools can be equally well used
in this system of fixing in the bar, but it will be found

reached . Of course , reamers of extraordinary
accuracy are now a commercial article, and if the
work in hand will justify the expenditure nothing
can better them for perfection of work ; but most
amateurs will think twice before paying the price
of a large reamer . Long reamers are extremely
difficult to harden
out twisting, and the only
means that I have come across of ensuring success
is to allow a considerable amount for grinding after
hardening , and even then the reamer is liable to
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form of slide in various modifications is extremely
useful to the amateur, and will be further illus
trated in another article describing a vertical slide.
Perhaps this tool will not stand very much rough

crack during the process of hardening . It is often
necessary to face a flange with a boring bar, and
the usual slide is rather difficult to make with
out a planing machine or shaper.
The following
description of one made entirely in thelathe may be
useful to my readers. ( See Fig . 31. ) The body ( A ),
together with the two yoke pieces ( B) is cast in one
piece, and after the holes for the slide and screw have
been bored the yokes are cut off with a hack -saw , the
three portions being nearly separated in the first
instance by fin cores. The screw and slide in my
own surfacing slide are made of j -in . silver steel,
shoulders being turned out of the solid . Both the
holes in the body piece are adjustable, so that any
wear can be taken up . The screw is z -in . Whit
worth thread, the threaded hole being tapped , not
cut in the lathe. Referring to the drawing , CC
are adjusting screws; DD, lugs for the same; E
is the tool , and slide bar is shown at F ; G , the
screw , and H the boring bar ; K is the setscrew
to fix body to boring bar, and L the setscrew to
hold tool ; the spider wheel is shown at M ; NN
are lock nuts , and O taper pin ; P , a square end
for screwing F into the yoke.

P

B

B
A

B

B
С

A

D.
Ф ФВ

Fig . 30. -FINISHING BORING TOOL.
usage, but mine is a perfect success so far. The
hole should be made large enough for the largest
boring bar in use, and bushes to fit smaller bars
can be made as required . At a pinch, facing can
be done with a toolfixed in the bar as if for boring.
The shank must be longer, however, and a slight
tap must be applied at every revolution .
( To be continued . )
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Our 66 Workshop Problem
Competitions.

en Whit
G
F
D

Results of Problem No. 3.
( Continued from page 389).
Mr. W. T. Keep .
This is one of the numerous solutions in which
a packed bit is proposed. The regular feeding of
the tool is provided by the tailstock , the block
fixed on the bed steadying the tool . The packed

G
+ H+

H

EBE

-K

Wood pocking
( Cutter

EE

Guide for shonk
of cutter

FB
N
L

Fine threads
Wooden block

FIG. II .--MR . W. T. KEEP'S SOLUTION.

F

JC
D

BM Аat bit is similar to the one illustrated on p. 363
of our issue for April 19th . The end of the tool
should be rounded off as shown .
Mr. A. J. Wiltshire .
This competitor favours the use of a milling
cutter fitted up in the manner indicated in the
Steadying metal plug

Clamping nut

Fig . 31.- DETAILS OF FACING APPLIANCE .
During the process of boring the casting was
bolted to an angle bracket, which in turn was fixed
to a faceplate.
The face had previously been turned up in the
lathe at the same setting in which the hole for the
boring bar was bored , thus ensuring the plane of
motion being true to the plane of revolution. This

Hordwood plug

Milling cutter

Fig . 12.— MR , A. J. WILTSHIRE'S SOLUTION .
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sketch ( Fig. 12 ). The steadying metal plug fits
the bore of the casting, and following the milling
cutter comes a hardwood plug the exact size of
the finished bore.
The feed is supplied by the
stock, the cutter-bar being driven by the tail
headstock.

May 3 , 1906 .

Mr. Grant Duncan .
The boring tool is fitted in the chuck and the
cylinder to a temporary boring carriage, the latter

#cylinder
My. Chas. J. Hutchings.
This competitor suggests the use of a boring bar
made up of square steel bar of 14 -in . by k -in . section,
as shown in the accompanying sketch ( Fig. 13 ).
Between the two bars a leading screw is fitted, and
this drives the cutter- holder along the slides formed
by the bars. With the pulley wheels arranged as
indicated in the sketch ( Fig. 13a) , a varying speed of

Boring
bor

Fig . 14.-MR. G. DUNCAN's SOLUTION .

Cylinder

Rivers

Boring bor

Rivet

Boring bor

CE

ODDO

I

OB

Sliding tool holder

ODODOO
Boring bor
lead screw
-Tool

K

Cutter
Fig. 13.-MR. HUTCHINGS ' BORING Bar .

Boring , bor

being pushed along by the tailstock in the manner
indicated in Fig . 14 .

Leod screw
pulley
al

Mr. John Dean.
This competitor's boring bar is made in a novel
manner , pegs being provided to form a feather
key, and to drive the cutter-holder. The feeding
arrangement is similar to that described by Mr.
Hutchings above, but the cutter - holder has
two cutters and four hardwood steadying slips
in addition . The cylinder is, of course, bolted
down to the bed of the lathe, and the boring bar
revolved by a lathe carrier.

F

Small
pulley for Driving pulley
slow 'drive to lead screw

Fig . 13a.-MR. Chas . J. HUTCHINGS' SOLUTION .

Iran wedves

-Culier
W
Wood
ood pocs no pieces

Mr. John D. Elam .
This is one of the many designs of Star feed
boring bars suggested by competitors. The boring

Cutter

Wood poching

Sliding boss
Pegs forming feather key
aan

Wood packing
Cutter
Calter

Nut
Wood disc
fostened to not

Fig . 15 .-- MR. JOHN Dean's BORING ARRANGEMENT.

traverse is possible, according to the proportions of
the two pairs of pulley wheels.

bar runs between the centres, and has end plates
carrying a lead screw . This lead screw fits a
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tapped hole in the sliding cutter block, which , by
the way, must accurately fit the boring bar. The
feed is obtained by attaching to one end of the
lead screw a ştar -wheel, one of the spokes of which
is arranged to engage a suitable stop placed as
shown in this competitor's drawing or on the lathe
bed . The number of spokes or points in the star
determines the rate of feed , about four or five
being the usual quantity. The competitor shows
an additional guide bar on the opposite side of the

How
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It

Works .
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IV. - An Alternating Current Transformer.
By A. W. M.
(Continued from page 402. )
" RANSFORMERS are frequently protected by
TR
in
times filled with oil so that the transformer
is submerged . As already explained ,
a certain amount of electrical energy
Cylinders
Slor wheel formed
is unavoidably wasted in the coils
157
and iron of a transformer ; this
of plate bent up
Cutter
wasted energy reappears as heat.
There being no moving parts this
000000000000000
heat does not readily dissipate, and
it is necessary for the designer to
make provision for cooling the
IM
transformer, or so arrange the pro
portions and parts that the heat
will get away as easily as possible.
If the transformer is enclosed in
Additional
an iron case the heat cannot get
guide borg
away quickly, because the air sur
rounding the transformer is a bad
Pocking
conductor of heat. If, however, the
case is filled with oil , the heat will
be better able to pass through the
oil than air , and is thus more readily
conducted to the iron case , from
Fig . 16.—Mr. J. D. ELAM's SOLUTION .
which it can radiate into the atmos
phere . Another method is to send
boring bar to the lead screw. This may not be
an air blast through the case ; water jackets are
found necessary .
also used , through which a supply of cold water is
continually circulated . These precautions are gener
( To be continued .)
ally not necessary for small transformers ; it is
rather with the very large sizes used in electric
Workshop Problem No. 5 .
power stations that the heating effect becomes
serious.
( For instructions to competitors see issue for
April 12th . )
When a transformer is used with very high
· Having a small lathe without slide -rest , to make
voltage the insulation must be specially good to
a good number, say 50, small
cheesehead
prevent breakdown. A transformer submerged in
screws - diameter of head , 5-16ths in .; diameter of
oil has an advantage in this respect, because the
screw , $ in . ; length under head , it ins. to 2 ins.
oil tends to extinguish an arc caused by a break
The difficulty is to make the screw blanks, owing
down, and closes up the break . Ordinary good
to the small diameter compared with_lengths,
machine oil may be used .
and solutions should only refer to this. They are
The current supplied to and taken from a trans
supposed to be threaded by dies in quite the ordi
fornier being alternating, somewhat complicated
nary manner, either in the lathe or by hand . We
effects are produced . They do not affect the
may say that even with a slide-rest such a job as
general principle of working as explained in this
making these blanks in the ordinary way is not by
article, but they affect the use of transformers as
any means easy, as a trial will prove.
applied to the generation and distribution of
electr
ical energy on a large scale . Because the
The last date for sending in replies to this
current and voltage do not remain at a steady
problem is May 24th.
value, but fluctuate up and down from zero to
For
maximum , a complication is introduced .
RAISING A SUNKEN STEAMER. —This was recently
instance, the primary voltage may reach its
accomplished by the aid of twenty Westinghouse
maximum before the primary current reaches its
air-brake pumps, which were placed along its deck
maximum value. A similar effect may take place
force
thirteen
so as to
air into
of the air-tight
in the secondary circuit. It is therefore necessary,
compartments of the vessel. While the air was
in order to determine the real number of watts
forced in , the leaks in the hull were repaired
going into or taken out of a transformer, to koow
by boilermakers. When they were patched, all
if the voltage and current are both at zero and
the pumps were set to work forcing air into the
their maximum at the same instant ; or if not, by
vessel, and in this way enough water was displaced
what interval of time they are diftering. The
to raise her 4 ft ., so that she could be pulled off the
effect of connecting one or more electro -magnets in
shore. This method of raising vessels has advantages
the circuit is to cause the current to arrive at its
where the vessel's condition is such that enough
maximum at a later moment than the voltage ; it
compartments can be made water -tight to float her
is then said to “ lag behind the voltage."
The
when they are filled with air.
effect of connecting a condenser in the circuit is to
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cause the current to arrive at its maximum at an
earlier moment than the voltage ; it is then said to
Owing to these effects, there
" lead the voltage."
fore, the number of amperes flowing multiplied by
the number of volts will not necessarily tell you
the true watts which are being absorbed or pro
duced. With very small transformers the user
Core

10 amperes

50
Turns

Secondory
30 turns

50 mots

5 amperes
B
50 turns

А
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winding is supplying current or not. Therefore it
is of greater importance when the secondary is not
supplying current, or is at light load , than when the
secondary is at full load. A transformer which has
a low power factor is thus uneconomical at light or
no load , because the alternator and mains must
carry and supply a larger idle current than if the
transformer had a high power factor. The question
of wattless currents and the causes which produce
them is therefore of considerable importance to the
electric supply engineer.
The periodicity of the current supplied to a trans
former may or may not appreciably affect the
working of the transformer ; it depends upon design.
If the transformer has been designed to work with
a current of low periodicity, it may be used with a
current of higher periodicity and equal voltage . If
it has been designed to work with a current of high
periodicity,
will periodicity
not be suitable
use voltage
with a
current
of it
lower
and for
equal
unless it has a very small iron loss, which prac
tically means an ample amount of iron and small
resistance in the magnetic circuit. As already
explained, the voltage produced in the primary
and secondary windings depends upon the number
of turns of wire in the coils, upon the quantity of
magnetism flowing through the core, and upon the
rapidity of reversal of the current. With a given
transformer the number of turns of wire in thecoils
is a fixed amount ; therefore, if you reduce the
rapidity at which the current is reversed you must
produce more magnetism in the core to obtain the
same voltage. If there is ample iron in the core
and small resistance in the magnetic circuit, this

Primory volta 100

Fig . 32 .

a5 mperes

turns
30

generally does not trouble about these matters ; if
he gets his required voltage and current he is satis
fied . If, however, efficiencies or accurate figures
are required , this question of phase relation , as it
is called, between current and voltage becomes of
importance . To the power engi
neer with thousands of horse
Core
power of transformers on his
10 amperes
mains it is a serious considera
tion .
5 amperes
A wattmeter connected in the
50 Turns
circuit will indicate the true
B
watts ; this may be very different
in value to the figure given by
multiplying together volts and
50 volts
amperes, which is called the
" apparentwatts ” --that is, the
watts which appear to be going
into or taken out of a transfor
mer (or any other alternating
current apparatus). The pro
portion which exists between
Primory volls 100
the true watts and the apparent
5 amperes
10 amperes
power
watts is called the
factor." For example , the power
factor of an ordinary transformer
with no load on the secondary
FIG. 33.
may be •75 , which means that
if the apparent watts supplied to the primary
extra magnetism will be produced with a very
winding are 100 the true watts are only 75. The
small addition to the magnetising current. If
25 apparent watts which make up the difference
there is insufficient iron in the core the extra
consist of so much current which is at zero when
magnetism can only be produced by a considerable
the voltage is at a maximum , and at its maximum
increase in the magnetising current, an increase
when the voltage is at zero. Such a current is called
which will probably cause overheating of the
wattless current.” It is really the current
a
transformer coils.
which is used to produce the magnetism in the
There are special transformers having a modified
transformer core , and does not reappear as useful
construction used for certain purposes, such as
energy. But though wattless, this current exists
the regulation of pressure on supply and power
as a flow of electricity, so that provision must be
mains, and for producing a current of constant
made for it in the size of the mains, alternator, and
value for arc lighting. Some of these transformers
transformer winding. This wattless current is of
have movable coils which, by being adjusted so
the same strength if the transformer secondary
as to cause more or less magnetism to pass through
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the secondary, raise or lower the secondary voltage ;
others are so designed that a leakage of magnetism
can take place between the primary and secondary
windings if the current tends to increase in the
secondary coil .
There is an interesting arrangement of trans
former , in which the secondary winding is combined
Core

Primery
100 volts
10 amperes
5 omperes
100
volts

100 volts

Secondary volts 200.

Fig . 35 .
with , and forms a part of, the primary winding,
the separate wires being merged into one . This
transformer is sometimes called an
economy
coil ” or “ one - coil transformer,” and is useful
for reducing the pressure of supply mains to that
required by a single arc lamp, though it may be
used for other purposes. Imagine a transformer
arranged as diagram , Fig. 32 , the primary coil
receiving 100 volts ' and producing a
pressure of 50 volts in the secondary
winding ; this will be merely a sim
ple arrangement of transformer wind
ing , with the secondary coil wound
upon one limb only of the iron core,
instead of being distributed upon both
limbs, as Fig . 30.
The action is pre
cisely according to the explanations
A
already given . It will be a step-down
transformer having a ratio of two to
one , the primary receiving 500 watts
as 100 volts 5 amps ., and the secondary
giving out 500 watts as 50 volts 10 amps. ,
the flow of current being in the direc
tion of the arrows. Assume now that
instead of having a separate secondary
winding , we absorb it into part B of
the primary winding , as Fig. 33 ,
making the connections as shown, part
B will now act entirely as a secondary
winding whilst current is being taken
in the secondary circuit . The current
flowing from the alternator will be
5 amps. at 100 volts, as Fig. 32 ; but the second
ary will now only produce 5 amps ., because
the primary current is diverted from half the
transformer winding — that is, from part B — and
Hows to part A by way of the lamp circuit ,
as indicated by the arrows. Part A will thus
act as a primary winding, having a back pressure
of 50 volts and carrying a current of 5 amps . An
output of 50 volts 5 amps. is therefore produced
in coil B , which is acting as a secondary winding .

The two currents of 5 amps. being in parallel
combine at D to form the 1o amps, required by the
lamp, separating again at D as indicated by the
arrows. The 100 -volt pressure of the mains is
balanced by the lamp and the coil A in series with
each other. If the lamp be switched off the two
coils , A and B become a primary winding, as Fig . 321
as there is then no active secondary
winding to exert a demagnetising effect,
the primary back voltage rises to an
amount almost equal to that of the
alternator , and we have the mag
netising current only flowing through
the coils . In fact , we have the con
ditions of a transformer with secondary
winding on open circuit ( Fig . 34 ). The
direction of current in Bisnow reversed ,
as indicated by the arrows, so that B
assists A in producing magnetism , instead of
exerting a demagnetising effect as in Fig. 33 .
We therefore have the condition of Fig. 3 ;
the whole of the voltage which is produced
acts as back pressure against the voltage of
the alternator. The back pressure in B is the
secondary voltage existing and ready to cause a
current to flow as soon as the secondary circuit
is completed ( see Fig. 9 and accompanying explana
tion ). As soon as the secondary circuit is completed ,
as Fig. 33 , current flows through B, and produces a
demagnetising action on A, allowing the current
from the alternator diverted at C to pass through
the lamp and A.
This kind of transformer can also be used to step
up the voltage. Fig. 35 shows a similar transformer
to that in Fig. 32 , but the single coil is now made to
be the primary and connected to the alternator.
If we assume that the coils A and B have each
Core

Mogrelizing current
B

FIG . 34 .
Primary routs 100
an equal number of turns , then the secondary
winding will give double the voltage applied to
the primary winding. If 5 amps. be taken from
the secondary winding, 10 amps . will flow into the
primary winding, plus the small amount of current
necessary to make up for the losses in the
We have, in fact, an ordinary
transformer .
step -up transformer, working under normal con
ditions.
( To be continu : d .)
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A New Cell. – Another attempt to construct a
galvanic cell in which heat is directly converted into
electricity is described by an American engineer,
Mr. J. H. Reed . His element consists of a cell of
iron divided into three compartments, in the outer
of which are placed , as electrodes, rods of carbon
hollowed for a part of their length . These rods are
carefully insulated from the iron, and lie in an
electrolyte consisting of hydrate of sodium , to which
has been added { per cent. of Fe, Oz (ferric oxide ).
The central chamber is silvered externally, and
communicates with the interior of the hollow carbon
rods. It is made airtight, and into it air is com
pressed to a pressure of 10 lbs. per sq . in. ; the
only escape for this air is into the hollow spaces in
the carbon rods, and through the pores of these rods
it finally passes into the electrolyte. If the electro
lyte is heated to about 200 ° C. , a current is produced
between the carbon and the iron , due, it is affirmed ,
to the following reaction :
Fe , 03 + 2NaOH + (heat) = 2FeO + Na , 0 , + H., O .
The oxygen of the air reoxidises again the ferrous
oxide to the ferric condition , so that the cell is self
depolarising. The voltage is 0.9 , and with a cell
measuring 71 ins. by 12 ins. by 14 ins. Mr. Reed
claims to have obtained the extraordinary output
of 600 amps .

Improved Gas Lighting. -A new installation
of incandescent gas lighting has just been intro
duced at the Drill Hall , Dundee . The large front
hall, measuring 150 ft. by 80 ft . , is lighted by means
of thirteen Welsbach incandescent lamps , each of
600 c.-p. The back hall, which measures 80 ft. by
80 ft. , is lighted by means of seven lamps of the
same type, together making a total of twenty lamps ,
each of 600 C.-P., thus giving together 12,000 C.-p:
The old system of flat flame burners gave a total
lighting power of 3,650 candles. The following
comparisons set out the advantages of incandescent
gas lighting, both as regards efficiency and economy
claimed for this installation : -Old system of light
ing with flat flame burners, 3,650 C.-P. at a cost
per 100 hours of £9 16s. 9d . ; new system of large
suspension incandescent lamps, 12,000 C.-P. at a
cost per 100 hours of £ 5 195. 6d . With the old
system the cost per candle for 100 hours was •650 of
a penny , while the cost per candle for 100 hours of
the new system is 120 of a penny.
New Paddle Steamers. —A novel arrangement,
having an interesting bearing on long -distance
steaming for moderate -sized ships, is that about to
be adopted in the case of several large paddle
steamers which are under construction on the
Clyde, the Tay , and elsewhere in the United King
dom , for Mr. Mihanovitch , of Buenos Ayres. When
they leave their builders' hands the vessels are to
be sent across the South Atlantic in one fleet, with
a collier in attendance to replenish their bunkers en
Another departure from the conventional
route .
is about to be made. A number of large barges,
some of them 210 ft . long , now being built in this
country, will be rigged as three -masted schooners,
and sail across to South America. Hitherto vessels
of this kind have been taken down by their builders,
and shipped in sections to their destination.
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Notes on Model Steam Engines .
By HENRY GREENLY .
( Continued from page 198. )
II . -BOILER DESIGN .
HATEVER the size of the winding engine we
W
proposed to use to do the work set by the
problem in the last two instalments of these
articles, the actual energy must be furnished by
If the boiler is too small , it either will
boiler.
the
not do the work at all , or , if it does just manage
to lift the weight by first allowing it to accumulate
a high pressure and expend the force over even
the short space of time mentioned in the problem ,
the generator will, at the end of the period , be quite
unable to resume a similar task until the high pres
sure again shows on the gauge. Should it prove too
large-a circumstance which may be judged if the
safety valve is screwed down to a pressure greater
than the required normal working pressure ( this , of
course , would only be done if the boiler is of ade
quate strength, and in any case a reasonable factor
of safety should be allowed ) and the engine worked
at the proper speed by the increase of normal
pressure that is maintained in the generator dur
ing the continuous working of the engine. How
ever it may be , within limits , no trouble will
It is
accrue from the use of a too powerful boiler.
easy to check evaporation by reducing the rate of
firing, and , if needs be , by throttling the supply of
steam to the cylinder, to regulate the horse-power
developed by the engine to exactly what is ex
pected from it.
With reference to the production of steam from
water by the application of heat, water ( H , 0 )
takes three forms —the solid , liquid , and gaseous
and it is only its temperature that determines its
state, no alteration in the substance occurring in
TABLE OF VOLUMES OF SATURATED STEAM .
Pressure.
10 lbs. i cub. in . of water = 1000 cub. ins. steam .
840
15 ..
20
730
645
25
.
30
575
478
= 406
60
= 355
75
298
100
237
150
170
200
9)
1 30
the change from one form to the other. Heat
energy must be expended to transform ice into
water, and water into vapour , and heat is given out
when the original state is resumed . In the steam
engine the heat energy put into the water in the
boiler is turned into useful mechanical work .
If a sufficient amount of heat be applied to water
contained in a sealed vessel until steam is formed ,
a pressure will be exerted on the sides of the vessel,
steam requiring more room than water ; i cubic inch
of water turned into steam at the ordinary pres
sure of the atmosphere requires no less than
1,600 cubic ins. of space ; and if an attempt is made
to confine it to a lesser space, its pressure rises in
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almost (not quite) direct proportion to the reduc
tion of the cubical contents of the container.
Therefore , we are able to obtain mechanical work
from the heat energy imparted to the water.
The reason why steam does not expand accord
ing to Boyle's law of expansion of gases, is because
steam does not behave in the same manner as a
perfect gas ; however , for all practical purposes the
above law may be taken as correct. It may be
stated as follows : -The volume of a given amount of gas is in
versely proportional to the pressure if
the temperature remains constant .
The latter reservation may also be neglected in

In dealing with compounding, we shall have to
return to this law. For the present it has served
a sufficient purpose in explaining why it is that
if the working pressure of a boiler is increased the
output in cubic inches of steam is correspondingly
decreased . Therefore, the idea that many ama
teurs entertain that they have only to increase
the working pressure of the boiler to augment, in a
directly proportional degree, the power of the engine
attached to it may be shown to be erroneous . The
volume of the steam is reduced , and , as a result ,
the cylinder cannot , if it is filled at every stroke,
work at the same number of the revolutions and
maintain this new pressure as steadily as it did the

TABLE OF WATER CONSUMPTION OF SMALL ENGINES
IN TERMS OF CUBIC INCHES per MINUTE PER INCH OF STROKE AT 100 RevoLUTIONS PER Minute ,
WITH VARYING PRESSURES .
Cylinder.

Diam .

Area.

049
077
II
.15
19
•2;
3
: 37
41
: 52

21
3

•69
.78
.89
99
II
1:23
1:5
1.75
2.07
2 :4
2.76
3:11
3.97
4:9
7:05

Cub. ins. of
Steam per
inch of
stroke .

IO
16
22
30
40
50
60
74
88
104
I 20
133
156
173
193
22 )
246
300
352
414
480
552
623
794
980
1,412

Cub . ins. of water per minute per inch of stroke at pressure of
IO

20

•OI
014
.02
015
.022
03
04
03
055
·04
05
07
.06
•083
•1
074
•0881 • 1 2
II
• 15
12 1.17
14
19
-16
.22
• 178
•25
: 27
.22
3
• 25
• 34
3
41
.49
36
2
4
: 57
.66
48
.76
: 56
.63
.86
II
.8
1.0
1 :5
1 :5
1.9

30
•017
·026
038
052
07
.087
1
13
• 15
.18
.21
• 24
:3
.31
35
4
43
-52
.61
72
.84
.96
II
1.4
1 :7
2:4

model engine calculations, but it should never be
forgotten . To exemplify this law , we may imagine
that a given amount of steam confined in a vessel
of 10 cubic ft. capacity, its pressure being
49 lbs . per sq . in ., is turned out into another vessel
of double the cubic contents ; its resulting pres
sure will be much less - viz ., one -half what it was.
Again , if the volume were reduced to 5 cubic ft .,
the pressure would rise to 80 lbs . The formula
under this law are as follows :: -P x V = C (a constant quantity ) ,
с
or P

or V
P.
where P equals pressure, and

V equals volume,

40

50

021
·025
032
038
.046
*055
.063
.075
.084
II
• 125
12
15
.185
• 15
.22
.18
.26
.22
.26
•3
:3
: 34
.39
: 33
* 37
45
:42
:5
5
:4
: 55
.62
52
.63
.75
.88
.74
1.
.87
1.2
1.0
I.2
1.4:
1.6
1:3
2.0
17
2.1
2:5
2:
3:5

60

75

·027
•03
04
:05
0591 073
.I
*079
II
• 13
• 17
: 13
.2
.17
2
: 23
.23
.3
• 28
35
4
.32
6
4
.36
: 52
.41
.6
: 47
.66
: 52
.6
.73
.82
.65
IO
.8
1.2
93
II
1 :4
1.6
I.3
1.8
1:5
2.1
1.7
2.1
2.6
2.6
3:3
4:7
4.0

100

-04
.068
097
• 13
18
.2
.26
'33
.4
-46
53
.61
:7
.8
.88
I.0
II
1 :3
1.6
1.8
2: 1
2 :4
2.8
3:3
4 :4
5.9

150

200 lbs.

.08
058
09
.13
• 13
• 17
.18
.24
: 31
.23
.3
.37
-47
35
: 57
.43
-68
: 52
.6
.71
95
.81
1.0
1.2
9
I.4
1:05
I.2
1.6
1 :3
1.7
1.9
1.4
1.8
2.4
2.0
2.9
13 : 2
2-4
2.8
3:7
3 :2
4 :4
4.9
3:7
6.2
4.7
6.0
7.6
8.4
II.

original one. Theoretically, the revolutions will
have to be reduced in proportion ; and in each
case the output will be identical if the engine is not
altered . For instance, if the maximum output of
the boiler is 240 cubic ins. of steam at 100 lbs. per
minute, and the engine is
by 2 , the maximum
revolutions will be as follows :
The area of -in . cylinder x length of two
strokes backward and forward will be the cubic
inches of steam used per single revolution = .6 x
2 X 2 = 2.4 . Now, as 2.4 cubic ins. per stroke is
one -hundredth of 240 , the revolutions possible will
be 100 - viz . :
IOO revs . X 2 X 2 X 6 = 240 .
And the horse -power would be
100 X 2 X 5 X 100 X 2 _
P , L , A, N
3h .- p.
12 X 33,000
33
33,000
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If we could alter the pressure and retain the
output of steam in cubic inches per minute we would ,
of course, double the power ; but under Boyle's
law this is impossible, and we get with double the
pressure only half the volume—somewhere about
120 cubic ins. per minute. The engine would still
consume 2:4 cubic ins. per revolution, and
the
supply is only 120 cubic ins . per minute the revo
lutions must necessarily fall to
120
50 per minute,
2 :4
if the pressure is to be maintained in the generator.
The horse -power will then be
2 h
P , L , A, Ñ
200 X 2 X 6 X 50 X 2
.-p.
12 X 33,000
33,000
33
That is, exactly the same as before.
( To be continued .)

Locomotive Notes .
By Chas . S. Lake.

door. These new locomotives, which are being
put on some of the heaviest and fastest Midland
express passenger traffic, have the following
dimensions :
Diameter of cylinders . H.-P., 19 ins .; L.-P. , 21 ins.
Stroke
26-in .
Diameter of driving
7 ft .
wheels
Diameter of bogie
wheels .
3 ft . 64 ins .
Centre of boiler from
8 ft . 6 ins .
rails .
Diameter of barrel
4 ft . 7 & ins.
( second ring )
Ji ft . 11 ins .
Length of barrel
Length of firebox at
foundation ring .... 9 ft .
Length of firebox at
8 ft . 7 ins . ou
le .
top
Grate surface
28.4 .sq . ft .
Heating surface :
Firebox
152.8 sq . ft .
1,305.5
Tubes ( copper)

Total ...
Working pressure
Capacity of tender
Diameter of tender
wheels
Wheel -base : Engine .
Bogie
Tender
Total wheel- base ...
Total
length over
buffer
s ...
Weights, empty
On bogie wheels .
On driving wheels
On trailing wheels

Total engine
Tender

1,458.3
220 lbs.
3,500 gallons

4 ft . 3 ins .
24 ft . 3 ins .
6 ft . 6 ins .
13 ft . 9 ins .
48 ft 34 ins.

57 ft . 2 ins .
Tons. cwt . gr .
I
19
18
18
4. 0
3

BRITISH - BUILT LOCOMOTIVES FOR ARGENTINA .
The Vulcan Foundry Co. , Ltd. , of Newton le
Willows, Lancs . , are building eight 4–6–0 type
compound locomotives with four cylinders for the
Buenos Ayres Great Southern Railway. The
H.P. cylinders will be 14 ins . by 26 ins . , and the
L.P. , 23 by 26 ins . , ; driving wheels, 6 ft . 3 ins .
diameter ; boiler steam pressure , 220 lbs . per
sq . in .; and weight , with eight -wheeled tender ,
in working order , in tons.
New COMPOUND LOCOMOTIVES, MIDLAND RAILWAY .
Those who favour the compound principle for
locomotives in this country will find encourage
ment in the fact that the Midland Railway Company
are increasing the number of such engines on their
line , having recently added ten three -cylinder
Smith compounds to the five already in use. One
of the new series of engines is , by the courtesy
of Mr. R. M. Deeley , M.Inst.C.E., locomotive
superintendent, shown in the accompanying illus
tration , hom which it will be seen that the same
general design has been adhered to as characterised
the previous locomotive of this type.
There are two low -pressure cylinders outside
the frames and one high -pressure between them ,
all driving the first pair of coupled wheels ; the
outside cranks are set at right angles to one another,
whilst the inside crank bisects the obtuse angle
between them. Slide-valves of the ordinary D
pattern are employed for distributing steam to
the low - pressure cylinders, and a 10- in . diam . piston
valve , working below the cylinder, is used for the
high - pressure ; each valve being actuated by
separate gearing of the link -motion type, all three
sets of gear being reversed off one shaft by a hand
wheel and screw . Steam may be admitted through
an auxiliary pipe to the low -pressure cylinders from
the boiler for the purpose of augmenting the power
of the engine at times of stress .
The boiler is of the Belpaire type, with three
safety valves adjusted to blow off at the high
working pressure of 220 lbs. per sq. in . The new
pattern of cab with extended roofing and standards
is fitted , and the smokebox has the flat door with
dogs " for securing it , as in all of Mr. Deeley's
engines. The number is painted in large figures on
the sides of the tender and also on the smokebox

May 3 , 1906 .

8
6

1
0

14 .

I

14
IL
I

(

59

16

O

42

18

55
23

Total weight of engine
and tender ..
78
Weights in working
order
On bogie wheels . 20
On driving wheels 19
On trailing wheels 19

Total engine
Tender (with 4 tons of
coal and tank full ) .

Total weight of engine
102 14
and tender
O
The tender , which has a water capacity of 3,500
gallons, is fitted with a water pick- up apparatus .
The normal coal capacity of the tender is seven tons
LOCOMOTIVE WORK AT EASTER .
No doubt many readers of THE MODE . ENGINEER
-especially those who take a more than ordinary
interest in locomotives , and they are many
had an opportunity during the Easter holidays
last month of observing some smart locomotive
work . The writer , returning from the north
by the Great Central Railway, hac occasion to
note what may be described as a very creditable
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performance on the part of one of the newest
Atlantic type engines — No. 1,028 — on that line .
The train was the one due in London at 3.35 , the
last previous booked stop being Leicester at 1.45
p.m. , and the distance, by this route, 103 miles.
On the occasion referred to a late start was made
from Leicester - viz ., 1.50 p.m. instead of 1.45 p.in. ,
and slacks were encountered both at Quainton
Road Junction and north of Aylesbury Station .
After passing this point, however, the driver ,
Johnson , went ahead with a will , reeling off the
38 odd miles in just over 43 minutes, and arriving
at Marylebone well on time.
The load, including luncheon car, was equal to
15 , orwell over 220 tons ; but with this the
large engine made the difficult climb to Amersham
in the most excellent style . Down the bank to
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A Sinall Fan Motor .

By LEON BURGOYNE .
double-acting small electric fan motor ,
there being two armatures and flywheels .
It is a machine which will look very pretty if care
fully made and finished, and has the great advantage
of not requiring any special castings , being easily
made by an amateur with the aid of a few tools .
We will take first the field -magnets. Procure i doz .
hardwood bell bobbins ( unwound ), 1f-in . outside
length , t -in . flange, 3 -in . hole ; also i doz . soft
iron cores for same. These can be bought ready
made , and will be found to have one end screwed

1000
1000

THREE CYLINDER COMPOUND LOCOMOTIVE :
Rickmansworth the travelling was worth going
a long way to experience .
New LOCOMOTIVES FOR THE CALEDONIAN RAILWAS .
There are at present building at the St.
Rollox Works of the Caledonian Railway five
4-6-9 type locomotives similar in general design
to those now working on that line. The new
engines will however be a connecting link between
50 " class engines with 6 ft . 6 ins. diameter
the
wheels and the “ Oban " class with 5 - ſt . 9 - in .
wheels. The diameter in the forthcoming series
will be 6 ft . 3 ins . , with new tyres, and very large
boilers will be fitted .

A LARGE TRANSFORMER has been installed recently
by the Pittsburg Reduction Co. of exceptionally
large dimensions in connection with a furnace for
the production of aluminium. The primary current
has a pressure of 2,200 volts at 50 periods ; the
Secondary is wound for 25 to 50 volts , supplying up
to 80,000 amps. This transformer occupies an area of
8 sq.metres, it is 31 metres high and weighs 227 tons .

MIDLAND RAILWAY .

for fitting bell magnet frames . These screwed
ends are cut off the length of the screw , and
carefully filed perfectly flat till the length of core
is if ins. Now carefully drive the cores through
the bobbin holes, which will leave 1-16th in . projecting
from each end . If the cores are a trifle too large
for the holes, file a little . On no account use : 00
much force in driving, or the bobbins will probably
split. The bobbins should now be carefully wound
with No. 20 silk or cotton -covered wire . Well
soak the wire in melted paraffin before commencing,
and cover each layer as wound with thin paper ,
leaving about 2 ins. over at each end of the wire
for connections. Finally, when all the bobbins
are wound give them a coat of shellac varnish and
set aside to dry thoroughly. Now to deal with
the motor frame. This consists of two pieces of
3-64ths in . sheet brass cut to the shape and dimen
sions shown ( Fig . 1 ). The circular part must
be divided into twelve even parts exactly, and
where the dividing lines cut the inner circle ( see
dotted circle Fig . 1 ) -in . holes must be carefully
bored ( see Fig . 1 ), also f- in . holes at all the points
marked on the edge of outer circle . As the thorough
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efficiency of the motor depends on the accuracy
of dividing the circle , to save spoiling the brass
plates by corrections in case of error the best
plan would be to cut out a circular piece of note
paper 2 } ins. radius , and describe a circle if ins.
radius , and divide as required . Paste the paper
firmly on the circular part of one of the plates , place
the other plate underneath the latter and clamp
together ; carefully drill all the holes in . and } in.
as marked right through.
These should be neatly
done seeing that the edges are not burred , or
else when putting together there will be trouble.
Hammer the brass with a wooden mallet till dead
fiat ; then thoroughly clean , polish and lacquer
both sides , and lay by to dry. When dry, lay one
of the plates flat on a clean surface, and place each
of the bobbins upright (either end up) with one end
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tendency to make the plates bulge slightly in the
middle .
We now come to the armatures and flywheels.
Two of these will be required- one for each end of
the field -magnets.
For the flywheels get two
light-weight brass wheels 34 ins. diameter, with
centre hole 3-16ths in . For the armature the
easiest plan will be to get a few cog-ring laminations
with 12 cogs and 3 } ins . diameter, or the same
could be cut out of thin soft sheet iron . These
armatures are then soldered at the tips of the cogs
to the flywheels. The bearings should next be
made of į by f-in . strip brass, to shape shown
( Fig . 2 ) . The shaft - holes being } in ., these
bearings must be drilled at each end to take two
f- in . bolts, which pass through both plates . The
bolt holes in the bearings should be made somewhat

Holes for bearing bolls

-Bearing Loit

Flywheel
Commutator
por

" holes for
frome bolts

Maqner !
cores

End of
móne wire
fostened to
frome bolt

O

Pulley

Pulley

Beoring
plate

-Contact
spring

hole

Motor frame plore.

2 " rad
Other k
end of
wire brought
down to
terminal

ha a hole
0

Commulator
(Enlarged )

o
2

3

4

Scole of inchos.
FIG . 1. -SIDE View.

Fig . 2. - Srction .

A SMALL FAN ELECTRO - MOTOR .

of each core resting in one of the f-in . holes . The
magnets will then be in a circle (see small dotted
circles, Fig . 1 ) . Now join the ends of wires as shown
- it does not matter in what order - by baring them
and twisting together, and after cutting off any
superfluous wire bend inwardly in such a way
as not to touch either of the plates when clamped
together, which latter must now be done by placing
the other plate on top of the bobbins with cores in
the holes, as before, and passing 1 -in . bolts through
the outer holes , and tightening all up with nuts,
one of the wire ends being securely fastened
after being bared , to one of the lower bolts .
In screwing up the nuts, care should be taken
not to do it too tightly , which would have a

larger than is necessary , so as to allow for a slight
adjustment of the latter when fitting all together .
Fix the bearings in a place securely with the bolts,
and measure very accurately the length of shaft
required between the two inner sides of the bearings ;
add to this i in . Get a steel rod 3-16ths in . diameter,
and have each end exactly 4 in ., turned to } in
The shaft is now complete. The next thing to be
made is the contact piece or commutator. This
consists of a circular piece of f-in . brass or copper,
* in . diameter, divided into twelve parts ( see detail
sketch ) , and a 3-16ths in . hole bored in the centre ;
a short piece of brass tube with hole 3-16ths in.
being soldered to one side and drilled and tapped
to take a small setscrew for adjusting the com
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mutator on the spindle. The hub of each fly.
wheel should be drilled and tapped for a small
setscrew for securing to the shaft ; if the hub is .
not deep enough for screwing a short piece of tubing
( 3-16ths in. hole ) may be soldered on and screw
fitted , as shown at Fig. 2. Now place the spindle
through the centre holes in plates; place the left
hand flywheel on , then the right-hand one , and the
commutator, and finally put the bearings and
secure to the frame by means of bolts and nuts .
Now push each flywheel up to the magnet
cores till the armatures touch them . If some
project a little too much they must be carefully filed
down. If they touch all one side of each arma
ture, but not the other, the bearings must be
slightly shifted so as
to bring the faces of
the armatures perfectly
parallel with the mag
This part
net cores.
of the fitting will
probably
require
Iittle patience, but is
necessary to the effi
cient working of the
motor .
When you
have succeeded
in
getting the cores and
armatures
perfectly
adjusted so that they
practically touch each
other at all points,
screw up the bearings
tight . Now draw back
the armatures just
enough to clear the
cores when revolving ;
the closer they we, of
course , the better will
the motor work . The
setscrews will secure
the armatures to the
shaft.
A contact
spring of thin brass
for the commutator
is made and fitted
on the lower part
of the bearing , from
which it must be in
sulated in the usual
way .
The stand for
the motor is a polished
block of wood of suit
able size fitted with
two
terminals, the
frame of the motor being secured to it by means of
bolts passing through the holes bored in the two
pieces of iron rod resting in the holes in the feet
of the motor frame (Fig . 2 ) . The connections are
as follows : A wire is connected to the contact
spring and brought down the side of the motor
frame, and connected under the board to one
terminal. Another wire is connected to the re
maining end of the bobbin wire and connected in
the same way to the other terminal ; but take care
that there is no electrical contact between either
wires or the motor frame, as this would be fatal
to its working . A fan can best be made out of a
single piece of thin sheet brass having a small
bitof tube with setscrew soldered to its centre for
securing to the shaft . The shape of the vanes
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are cut and then twisted at a slight angle so as
to strike the air when revolving. The motor will
take an intermittent current of about 1 amp. or
less at 2 volts . Not more than 4 volts should be
used , or the insulation might be destroyed .

Magnetic Curves .
By C. J. Watson.
( Concluded from page 392. )
O obtain the field of a circular current , such as
Tº that of a tangent galvanometer , it is necessary
to have the sheet of card in two parts ( see

FIG . 12.
Fig. 12a ), in order to remove the ring before photo
graphing the curves which are given in Fig. 12 . This
is the cause of the line across the picture, the black
squares being the places where the wires passed
through the card. The ring consisted of forty turns
of No. 22 wire , and was 6 ins . in diameter , and a
strong current was passed through it for a few
seconds whilst tapping the card .
When a number of rings are placed side by side,
so as to form an open solenoid , the field of Fig. 13
is obtained . To get this it is necessary to form
the solenoid in two halves , so that the upper part can
be lifted off to allow of the photograph being taken
(see Fig . 13a) . To permit this each half is mounted on
a wooden block , so as to keep the eight semi- turns
of No. 12 wire in position . Each end of the lower
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wires has a little brass mercury cup fitted on it , so
that when the upper half of the solenoid is put on

Fig. 12a .
the ends of its wires penetrate through holes in the
paper , and make contact in the mercury , so as to
complete the continuity of the whɔle coil. The
coil was 24 ins . in diameter .
Fig . 14 shows the effect of vastly increasing the
number of turns, there being half - a -mile of wire
employed , and the diameter of the coil 5 ins . The
uniformity of the field , apart from a slight curva
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move in the direct line towards its attracting pole ;
the force acting upon it is, in fact, compounded of
an attracting force from the one pole and a re
pelling one from the other. An isolated magnetic
pole is, however, a mere mathematical abstraction,
since in nature we cannot have a pole of one kind
without the one of opposite character; and the
resultant motion will hence be the sum of the forces
acting upon the two poles simultaneously .
The law to explain the movements of electric
currents in a magnetic field is equally simple .
Each portion of the wire conveying the current
tends to move at right angles to the line of mag
netic force running through it , and in the direction
to be predicted by Ampere's rule. If, however,
the portion of wire lie in the direction of the mag
netic lines, it will have no tendency to move at all .
A law of a converse character enables us to fore .
tell the production of a momentary electric current
when a conductor is moved in a magnetic field .
The condition is that the portion of the conductor
considered shall be moved in a direction more or
less at right angles to the line of force at that point ,
the maximum amount of current, with a given
velocity of movement, being when that takes place

Fig. 13
ture near its edges, is very noticeable. The card
on which the field was obtained was, of course ,
withdrawn for photographing. On placing in the
centre of the coil a piece of soft iron it is well seen
from Fig. 15 how the iron gathers up into itself the
lines of force .
If the field outside the coil be obtained , it will be
seen that the lines of force assume the forms of
those obtained from a permanent magnet . Fig . 16
shows them just issuing from such a coil, and
beginning to turn round , so as to run in the oppo
site direction outside, the blank spaces being where
the wire had previously been . ( See Fig . 16a. )
The movement of magnetised bodies in a mag
netic field can easily be summed up in the follow
ing law : -A magnetic pole placed in a magnetic
field tends to move along the line of force on which
it is situated , so that a north pole will move along
the line leading to the south pole of the magnet
producing the field , whilst a south pole will move
in the opposite direction . It will be noted from
this that a magnetic pole does not endeavour to

truly perpendicular to the magnetic field . The
direction of the electro-motive force is also at right
angles, both to the direction of the motion and at
the same time to that of the magnetic lines ; and
hence, to obtain an effective current , the length of
the wire must be placed in this direction. Of course

mm

TTTT

T

Fig . 13a .
a closed circuit moved parallel to itself in a uni
form field will not have any current generated in it ,
as each part of the circuit is neutralised by another
part.
Two other properties of a magnetic field may be
briefly noticed . It has been said that when a bar
of iron is magnetised the lines of force last generated

May 3 , 1906 .

423

The Model Engineer and Electrician .

electric waves used in wireless telegraphy can be
explained in a similar way , by ascribing the quality
of inertia to the electric lines of force of the trans
mitting antenna, by means of which closed loops

push successively outwards those previously formed .
Hence energy is required to set up the magnetic field ;
and this energy can be again recovered . Thus if
the electric magnetising current be suddenly

FIG . 14.
broken a bright spark appears at the rupture , and
this represents the energy yielded up by the sudden
collapse of the magnetic lines . Even the attrac

of electric force are sent off with the speed of light,
Closed loops of magnetic force , of course, at the
same time accompany them .
The last picture, Fig . 17 , shows the nearly uni
form magnetic field produced inside the ring of a

FIG . Ica .

Fig . 17a .
tion of a piece of iron by the magnet is produced by
the partial contraction of its magnetic field , as can
be proved by obtaining the magnetic curves before
and after placing the keeper against the poles of a
permanent horseshoe magnet .
If we also assume that the magnetic lines have a
property analogous to that of inertia and momen
tum , a physical explanation will be given of Induct
ance, in virtue of which an electric current with its
accompanying field requires time in order to estab
lish itself or to vanish again .
It is interesting to note that the production of

FIG . 17 .
three-phase electric motor. This field when sup
plied with the proper three- phase currents uni
formly rotates ; but in order to secure the character
of the field at a given moment a single continuous
current can be divided up among the'coils on the
ring (see Fig. 17a ) , as described in the first edition
of Thompson's
Polyphase Currents ."
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A

% -in . Spark Coil .

By H. COOPER .
" HE following is a description of a {-in . spark
THcoil I have recently completed . It is built
throughout to dimensions given in THE
MODEL ENGINEER Handbook on “ Induction
Coils." The primary consists of two layers of No. 18

FIG . 15 .

FIG. 16 .

May 3, 1906 .

D.c.c. , thoroughly soaked in melted beeswax to
ensure sound insulation . The secondary is wound
in four sections with 14 ozs. No. 36 s.c.c., every
two layers being well shellaced, while a thin brown
paper tube insulates the primary from the secondary.
The whole four bobbins , after being wound , were
finally immersed in melted beeswax, until all air
bubbles ceased , and allowed to drain, the result
being each bobbin was a firm hard mass . The
loose ends of the wire were
then firmly soldered to
gether, and all four bob
bins were assembled in de
finite order over the primary.
As will be seen in the photo
graph the coil is fitted with
a mercury break made as
described in your handbook
No. 11 , the armature spring
and bobbins being parts
taken from an old electric
bell.
I next made the
handles, these being made
brass tubing
from *-in .
fitted
with
ornamental
wooden ends , these ends
being French polished. The
next job was the electrodes,
these being turned down
from k- in . brass rod , the
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ends being insulated with walnut handles, these
For the purpose
also being French polished .
of using the coil as a shocking coil I fitted the base
board with a 9-way resistance , using flower wire
instead of the usual German silver wire. (This
resistance may be seen on the left of th : base 1
the photograph . ) This regulates the current from
the accumulator to a nicety, while at the same time
there is no danger or risk whatsoever . Owing
to my having had the misfortune to spoil my con
denser, up to the present I have not been able
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from the M.E. handbook on 66' Electric Batteries,”
for use with my coil , as I find that I cannot
get sufficient current from my 4-volt 20 - amp .
accumulator.
In conclusion, I may say that I have derived great
pleasure in the building of the above, and if any
of your readers should require fuller details, I
should be pleased to help them if they will write me .
Design for a Small Otto

Cycle

Gas Engine.
By Walter C. RunCiMAN .
(Continued from page 295. )
" HE drawings illustrating the present article
show how two different forms of porcelain
THE
ignition may be fitted to the engine—the
one ( Figs. 33 , 34, and 35 ) is the double - ended

B

S

MR. H. COOPER'S 4-IN . SPARK COIL.
to test the coil as to whether it will give its full
{-in. spark, but I have no fear to the contrary ,
as it will give nearly f-in. spark without a con
denser. The chucks of the coil , baseboard, etc. ,
were French polished , this contrasting nicely with
the brasswork . There are three switches-one at
the right-hand side of the baseboard, for current
to primary, this switch really being an old lamp
holder and adapter, which arrangement I find
very handy for connecting up, there being no loose
wires to bother about . The second ( which is seen
in the centre) is for the purpose of cutting out the
condenser while the coil is being used as a shocking
coil ; and a third switch is for the mercury break.
I may say that this style of break is certainly an
improvement upon the old style of contact-breaker,
and is quite within the scope of every amateur,
being so simple to construct , and at the same time
very effective.
I must say that the M.E. and handbooks
have been invaluable aids to me during the building
of the above coil.
I intend getting some
Geissler tubes as soon as I have finished a new con
denser, that I may be able to see what the coil is
capable of doing. The studs for the resistance are
of brass, and were turned down from 14- in . brass
screws, the heads being rounded . The condenser
was made according to instructions in the
handbook . It consists of forty pieces of tinfoil
interleaved with waxed papers ; but , as mentioned
before, I spoilt this by having too hot an iron
whilst compressing the whole to make it more
compact , with the result that the heat melted the
tinfoil. The core is composed of a bundle of soft
iron wires, 22 S.W.G. , which I left in the fire over
night, so as to thoroughly anneal them. I am at
present making an 8 - cell bichromate battery ,

Frame
BUNSENBURNER
Fig . 33. - HALF -SECTIONAL ELEVATION OF DOUBLE
ENDED PORCELAIN TUBE IGNITION BURNER.

M
T
D

E
W
A
FIG. 34. -PLAN OF BURNER , SHOWING BODY
AND COVER IN SECTION .
porcelain tube ; the other ( Figs. 36, 37 , and 38 )
the single -ended . The first arrangement is still
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applied to many engines, and very good results are
obtained, provided the temperature of the tube is
kept high enough , and the right amount of pressure
applied by the clamping screw A to keep the joints
B

T
uul

from
BUNSEN BURNER
Fig . 35.—SIDE ELEVATION OF BURNER, SHOWING
BODY AND COVER IN SECTION.
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never look at the tube whilst the engine is running
with the gas turned on .
One notable difference between the present
arrangement and other designs is, that the studs
carrying the whole burner are placed outside the
body casting and are not subjected to the action
of the flame.
For convenience, some readers may prefer to use
the slotted lug, as shown dotted in Fig. 33, to the
other method . If this device is employed on all
four lugs we should advise that the two front ones
be filed away at an angle and taper washers used , as
shown in the small sketch (Fig . 39 ) , to prevent any
possibility of the burner lifting at the front. It is
then only necessary to slack out nuts a few turns,
and the whole concern can be detached . Fig . 34
gives a sectional view of the body, the burner
proper , the tube, washers, setscrew , etc. , being shown
full . Provision for raising the burner is made as
shown , in order that the smallest possible flame
compatible with a good working temperature may
be employed . The other illustrations show a some
what similar arrangement as far as external appear
ance goes, but in point of utility, reliability , and
economy , the single -ended tube is preferable. An
ordinary Bunsen is used for heating the tube,
which becomes white hot within 30 seconds of
lighting up. Only one spot has to be heated , and

wasther
taper

at either end from blowing ; yet, at
the same time, not so much pressure
as will disable the tube from ex
panding (as t must ), and so cause
it to fly when engine is running.
For this arrangement, three castings
are required , the body B, cover č ,
T
and the burner D. The latter could
be made up from iron piping, if de
sired , but a casting would make a
neater job.
The body and cover
are drilled to slide easily on to the
studs S. The screw A , which has a
Fig . 39.— DETAIL OF
square head to prevent its being
LUGS AT FIG. 33 .
meddled with easily, is the means
of putting the required pressure on
FIG
.
36.
PLAN
OF
SINGLE
-ENDED
PORCELAIN
the tube joints. W is a plain iron
TUBE IGNITION BURNER .
disc, and É an asbestos ring washer.
The burner D is drilled with a
double row of four small holes, about
10000
3-32nds -in. diameter. Into its stem
-B
is screwed a Bunsen burner with
large air ports and the usual form
of nipple,through which the supply
of gasmay be regulated by enlarging
or reducing the size of passage.
Ito
Some little experimenting will be
necessary to get just the right mix
ture of gas and air to give a maximum
Vioclearance
temperature for thequantity burned .
The sides of the body casting are
lined with -in. asbestos board , as
CLUDICO
shown at the half sectional elevation
( Fig . 33 ). The board should be cut
BUNSEN BURNER
to the proper size and the edges
bevelled asshown , then well damped ,
and inserted in the space provided
FIG. 38.-END ELEVATION
for it. The top of the bodyB should
Fig . 37.- SIDE ELEVATION OF SAME
OF SAME BURNER.
be perforated with a number of f - in .
BURNER.
holes, through which one can see
whether the tube is sufficiently hot for running.
consequently the consumption of gas is a minimum.
The tube is very thin , which accounts for its heating
A precaution which should always be taken is—
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so certainly and so readily ; and on account of the
simple yet ingenious way it is mounted, it is free
from the liability to fracture, which is the weak
point of the double -ended tube. For a full and
detailed description of this tube, the reader is
referred to “ Gas and Oil Engines,” No. 26 of the
series of 6d . Handbooks published at the offices of
this Journal ; but any further particulars which
may be required can be obtained through the
Editor.
In the next article we will consider one or two
matters pertaining to the final fitting up preparatory
to a trial run , and will also give a few hints on gas,
water, and exhaust connections, which may, per
haps, be found useful. After that, the conversion
to oil will be dealt with , particularly for the benefit
of readers who are not within reach of any gas
supply mains, and not because oil is more econo
mical than gas, even at 5s. per 1,000 cubic ft.
( To be continued .)

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 besigned with a nom -de- plume, if desired, but the full
nameandaddress of the sender must invariably be attached
though not necessarily intended for publication .]
Re- silvering Mirrors.
TO THE EDITOR OF The Model Engineer.
DEAR SIR ,-In reply to your correspondent's
letter , Mirrors for Half-Models," in the issue for
December 14th last, I send you the following recipe,
which is known as Drayton's process :
A mixture is made of 1 oz. of coarsely powdered
nitrate of silver, } oz. spirits of hartshorn (a mixture
of liq . ammoniæ fort. 1 part, water 2 parts) and
2 ozs. of water, which, after standing for twenty
four hours, is filtered , and an addition is made
thereto of 3 ozs. of spirits of wine at 60° above proof,
or naphtha; from 20 to 30 drops of oil of cassia are
then added ; and, after remaining for about six
hours longer , the solution is ready for use. The
glass to be silvered with this solution must have a
clean and polished surface ; it is to be placed in a
horizontal position, and a wall of putty, or other
suitable material , formed around it, so that the
solution may cover the surface of the glass to the
depth of from for 4 in . After the solution has
been poured on the glass, from 6 to 12 drops of a
mixture of 1 part ( by measure) of oil of cloves
with 3 of spirits of wine, are dropped into it at
different places, or the diluted oil of cloves may be
mixed with the solution before it is poured upon
the glass. The more oil of cloves used the more
rapid will be the deposition of the silver ; but the
operation should occupy about two hours. About
18 grains of nitrate of silver are used for each square
G. N. F. Scott.
foot of glass. - Yours truly,
Newcastle -on - Tyne.
A Miniature Electric Chandelier.
TO THE EDITOR OF The Model Engineer.
DEAR SIR , —The enclosed photograph of a
miniature electric chandelier is my first attempt at
model making, and has occupied my leisure time
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during the last few weeks. The following are a few
particulars of construction and dimensions : -I first
bought about 5 ft. of -in . brass tubing, outside
diameter, at 3d . per foot, and then cut it up in
three pieces , 16 ins. each, leaving 9 ins. for the
centre piece. To make the three arms shown in
the photograph I brought one end of each arm to a
point as well as I could by putting them on the
grindstone, just to put a neater appearance on
them . I then proceeded with the bending, by
putting each arm in the fire for about a minute
( not too hot a fire, to avoid melting ) , and then put
ting it into a bucket of cold water, to put a soft
nature on it. After getting the loop I required, I
next drilled a hole about i in . from the bottom of
the bend . Having finished one arm , I then made
two others in the same manner. I next turned to
the other end , bending about į in . of that just a
little to project out, otherwise they would hang
straight down, and then cut o ins. from the remain
ing tubing for the centre piece, as will be seen .
Having finished the three arms and centre piece , I
next turned to the top, which is an old lamp holder
that I had in the scrap heap with one of the sockets
broken and all the inside taken out , so I ground it
down to the shade carrying thread , as will be seen .
I then started fixing by unscrewing the top, putting
it on the bench , and putting the arms equally apart

A MINIATURE ELECTRIC CHANDELIER.
from each other , and then putting the centre piece
in the centre of them , and gently tapping it with a
wooden mallet to hold it fast. Then I got some
powdered alum and melted it in an old can on the
fire, and poured it into the open spaces between
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the arms and centre piece. I next bought about
3 yds. of flexible cord, same as used for pear pushes
and drew it through the arms, down the holes pro
jecting about 4 ins . from the holes , running it so
that the lamps can be run in series. I next put the
top on the holder , and then made the trimmings,
as will be seen in the illustration , which may be
had from any tinplate works or any boot or clog
maker . I obtained mine from a boot and clogmaker,
2 } yds. by { wide ; I then cut it up in 10-in . lengths,
getting nine lengths — three for the centre piece,
and six for the arms. The trimmings for the centre
piece are made in the shape of the letter S , and for
the arms a similar shape , but one loop rather larger
than the other, one in the middle of the arm and
the other underneath it being stuck on with fish
glue.
In conclusion , if any of your readers wish to make
one, and have any difficulty in same, I will only be
too pleased to help them.-Yours truly ,
FRANK BENTLEY.
Lancashire.

May 3 , 1906 .

can be done by cutting the hole a size bigger than
the shaft . A small piece of spring is required
between the two , so as to keep them apart until the
lever L is pulled , when B will be pushed up against
A , and they will both revolve. The one I have
made works very well, and will lift about 2 lbs. It
also grinds very well , with quite a small force of
water. The water trough is best made of wood
and then painted . — Yours truly,
G. HINDSON .
Clifton .

The Society of Model Engineers .

[ Reports of medings should be sent to the offices of THE MODEL
BNGINEER without delay, and will be inserted in any par .
ticular issue lt received a clear nine days before is usual
date of publication .)
London.
N ordinary meeting of the Society was held
AN
on Tuesday, April 3rd , at the Cripplegate
Institute, Golden Lan , E.C. , Mr. Sanderson
taking the chair at 8 o'clock , and between fifty
A Model Pepper Mill .
and sixty members being present. The minutes
TO THE EDITOR OF The Model Engineer.
of the previous meeting having been read and a
Dear SIR,-I am sending a diagram of a model
new member elected , the Chairman announced
pepper mill which I have just finished , and think it
that Messrs . Sydney E. Page, Wh.Ex., A.M.Inst.C.E. ,
Percival Marshall, A . ! .Mech.E., and Professor
might be of interest to some of your young readers.
The mill is about 94 ins. high , 7 ins. broad , by 7 ins.
H. T. Davidge , B.Sc. , Wh.Sc. , M.1.E.E. ( Professor
long. The wheel is made from two pieces of wood
of Electrical Engineering at the Royal Ordnance
about 7 ins. diameter ; a round ring of tin about
College, Woolwich ) , had kindly consented to judge
3 ins. diameter is let into the wood , then fourteen
the models entered for the Model Making Competi
tion in May.
blades of wood are cut out and nailed between the
After announcing dates of future meetings and
circular pieces of wood at regular distances. The
visits the Chairman proceeded to read Mr. Chas. S.
axle is about in . brass , about 6 ins. long , fastened
Lake's paper on the development of the locomotive
to the wheel by a nut on each side. The bearings
are of brass. The mill can be bought for about is.
during the past ten years. The paper was followed
At the end of its shaft fix a bevel wheel about
with much interest by the members, and the fine
series of lantern siides of
Fig . 2 ,-WATER WHEEL.
modern locomotives , kind
ly lent by Mr. F. Moore,
Wood disc
was much appreciated . A
short discussion followed
Blades
the paper, and the usual
votes of thanks were ac
corded .
Tin ring
An informal discussion
then took place on the
second and Third problems
which had appeared in THE
MODEL ENGINEER , in which
several members partici
pated . The meeting ter
Bracket
B
minate
d at 10 p.m.
fixed to side
FUTURE MEETINGS.
of wall
Spring
Wednesday, May 23rd :
Model-Making Competi
FIG . 3. -CLUTCH .
tion . Last day for Entries,
3rd May . Readers of THE
Fig. 1.-SECTION THROUGH
MODEL ENGINEER who are
Model PEPPER MILL.
not known to any member
of the Society can obtain
twice as big as the one at the end of the driving
tickets , admitting to this meeting, price Is. , OD
application to the Secretary.
shaft, and mount the mill on a stand, with a little
trough underneath . The crane is made of two pieces
VISIT. - On Saturday afternoon, June 2nd, a visit
of circular wood about 1 in . diameter , and half one
will be made to the Fulham Electricity Works.
Members wishing to join the party are requested to
side of each is cut fin . deep (as shown in the
sketch ) ; drill holes through each of the pieces to
notify the Secretary not later than 29th May.
HERBERT G. RIDDLE , Hon . Secretary, 37 , Minard
fit the shaft. Let A be fixed lightly to the axle, so
as to revolve with it , but B to remain still ; this
Road , Hither Green, S.E.
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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 bud those relating to the Queries
should be enclosed in the same envelope.
Queries on subjects within the scope of this Jornal are replied to
by post underthe following conditions :-)) Queries dealing
with distinkt subjects should be written on different silps, on
one side of the paper only, and the sender's name must be ine
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, and also a Queries and Replies
Coupon cut out fromthe advertisement pages of the current
issue. (4) Queries will be answered as early as possible after
receipt, but an interval ofa few daysmust 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 Querles shouldbe aufdressed to TheEdllor, THE MODEL
ENGINEER, 26-29, Poppin's Court, Fled Street, London, E.C.)
The following are selected from the Queries which have been replied
to recently
( 15.755) Converting Telephone Magneto Machine to
Dynamo. J. S. (Woolwich ) writes : I have on hand a telephone
magnetowhich I am anxious to make into amachine for generating
electric power . The magnets are about 6 by 3 ins. It has a

the gauge and weight of d.c.c. wire for each limb of magnet, for
series winding - preferably on top of shunt winding, so thatdynamo
may be run as compound, shunt, or series machine.
You will find an explanation of the way to calculate a compound
winding series coils in The Model ENGINEER for August 31st, 1905 ,
page 201 ; but series coils sufficient for compound winding purposes
would not be sufficient to excite the magnet for full output as a
series-wound machine. You can only obtain such a result by
using a second set of bobbins entirely filled with a series winding,
and placing them on the cores instead of the shunt bobbins ; it,
however , you merely wish to make experiments, the compound
series coils would work up to a certain extent. For complete
series bobbins use No. 20 gauge wire ; for compound experimental
series coils try , say , two orthree layers ofNo. 20 gauge wire on top
of the shuntwinding on each bobbio , You can use the series wire
of one bobbin only,or the two sets of series coils in parallel, and
so on until you find the arrangement which suits.
(15,2 35 ) Rewinding 11 h.-p. Motor as Dynamo.
C. S. (Manchester) writes : I have a it h.-p. motor, shunt wound,
230 volts, 6 amps., 700 r.p m. I wish to run this as a dynamo
of low pressure and high capacity - say 50 volts . Could you let
ne know the cheapest and easiest way to alter this ? The motor
has carbon brushes.
The machine must be re -wound if you wish to obtain the full
output. If you could do this yourself, we can advise you as
gauge
to
etc., through our Expert Service Department,
for a fee. ofItwire,
would
be necessary to send a dimensioned sketch
of machine, giving particulars of field -magnet and armature. If
you cannot do the work, the best thing would be to send it to the
inakers to be re-wound. If you do not know the makers, we can
perhaps give you the name of some firm who would re-wind it.
Electric Motors for Locomotive.
(15,220)
R. G.
( Berkhamsted) writes : I have been testing the motors for MODEL

Series
Parallel

Query 15755

FIG. 1 .
Siemens type H armature,the wire on which is very fine but appears
old and brittle. I should like to know if wire similar to that already
on would answer : also I am at a loss as to the winding of the
armature - viz. whether it should be wound the same way on either
side of the shaft or in reverse directions ; also the connections
of the ends of the wires - how connected up ; also could you tell
me what power or voltage I could expect it run by hand wheel
or other power. I enclose a rough sketch of the machine (not
reproduced ).
The present wire is too fine. Re-wind armature with No. 22
gauge D.E.C. Or D.C.c.copper wire. You can either connect thewinding
as at present— that is one end to the spindle and the other end
to the insulated plug at the end of the spindle (this is the usual
magneto construction for telephones) or fita commutator as pages
25 and 39 of our handbook No. 10. In the first instance the current
given off will be alternating and can be used for lighting small lamps ;
to collect it you will require a pair of brushes -- one rubbing
on the plug and the other rubbing on the spindle, the brushes
being of course insulated from one another . The commutator
would enable you to obtain unidirectional continuous current.
If you decide to adopt this method you will of course require two
brushes to press on the commutator. They should touch the
slot between the sections when the armature coil is in a vertical
position. The wire should be wound in the same direction through
out as per sketch shown .. If fitted with a commutator the
machine can be used as a' motor from two or three bichromate
cells. We cannot say what output you may expect. The wire
will carry a current of about 3 amps. The voltage will depend upon
the speed — the higher the speed the greater the voltage. Obtain ,
say, two s-volt lamps and try them in parallel and in series with
each other as shown, running the machine gradually up to speed.
(15,248 ] Compound Winding for Dynamo. H. P. B.
(Forest Hill) writes : I havenearly completed a Kapp -type dynamo,
100 -watt size, as Fig . 1r in your handbook, and having wound
armature for 50 volts. I should be obliged if you would let me know

Lamps

lamps

FIG . 2.

Fig . 3 .

ENGINEER electric locomotive, and find that they have too little
power. They are built according to specification, of cast iron , and
would hold more wire than the 2 ozs, recommended . Would it
be advisable to put in as much as it will hold ? After removing
armature, and using a current of 8 volts, I found strong attraction
at upper pole of field -magnet, but practically none at " the lower
pole . of
I expected
be equa?
at both
poles. double-fluid
Is this the
cause
failure ?attraction
solution
Is the to
given
for shunt
bichromate battery correct ? I dissolved bichromate in boiling
water and added acid, etc. , as directed. The following day almost
all the bichromate had precipitated in fine crystals , which I re
dissolved in water. The quantity of acid seems excessive. With
the weakened solution I get a little over 2 volts per cell.
You have evidently gone wrong in building or winding your motor,
for we have beard of this machine having been constructed and run
with excellent results. Most probably the joint in your magnet
is not good enough , which would account at once for loss of power.
Slightly more than the 2 ozs. will not be a disadvantage on the
armature, Re battery. We believe the writer of article in question
has obtained good results with this battery. Your solution has prob
ably crystallised out on cooling. If a weaker solution gives you
2 volts, certainly use it.
Pole Armatures. J. T. (Castleton) writes :
( 15.905]
In regard to your reply , I evidently have not made myself plain
enough in my query No. 15,848, “ Pole armature. " I did not
mean that kind of polar armature that is generally fitted to small
machines. The kind of one I meant was the one that has been
fitted to Vickers, Maxim & Sons'. 1,500 K.W. D.C. generator,
the armature itself being 13 ft. in diameter. A full description is
given in a recent issue of Engineering. I enclose a print of the
armature in question. Please allow me to repeat my query :
How should connections be made to commutator ?
The illustration which you enclose (not reproduced ) appears to
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be thatnotof an
theillustration
rotating field
of ancurrent
alternator.
It is We
cer
tainly
of -magnet
a continuous
armature.
presume you mean the Vickers Maxim 1,400 kilowatt generator,
illustrated in Engineering, of March 9th, 1906. The armature of
this machine is quite different to your illustration ; it is of the
ordinary multipolar drum type wound with former moulded coils .
The term polar applies to the field -magnet, and not to the armature.
Whilst your illustration is marked pole armature ," we are of
opinion that it is not an armature at all, but an alternator field
magnet of the rotating type- hence the mistaken notion that
it is an armature. It is possible to apply this construction to a
continuous current armature, but the drum or ring systems are
much better. No large continuous current machine would be
designed with such a polar armature ; it would only be adopted
for a small machine on the score of cheapness of construction,
or simplicity. If you will say exactly what you want to do we
may be able to advise you , but you must give full particulars.
We cannot refer back.
Composition
Cells.
(15,877] Internal Resistance ofminste
r) writes
: Would
M. I. (Kidder
of Dry Cells.
you please inform me the internal resistance of the large size (No. 1 )
ally increases
agglomerate Leclanché cell, and iflythe resistance materi
with intermittent use ? I recent wrote an advertiser of electrical
sundries for some peroxide of manganese for dry batteries , and
he has supplied it in a perfectly smooth powder- like flour. Would
you please inform me if this is the most suitable form for thepurpose,
and will it answer ? I expected it would be in fine granules about
the size of rice, or smaller. I have some of the chemical in pieces
about the size of peas, but this seems to be too large for dry battery
work, and more adapted for Leclanché cells. *
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paste give as good results if used for both plates ? (4) If both
plates
are pasted
with oflime.
thered - leadhave
canthey
be formed
dipping
by
in chloride
made
similar
I paste,
a motorboth
to one
described in vol. 5, No. 60 , pages 206–7, but cannot get t to
work satisfactorily . These are a few sizes field -magnets, 21 ins.
long, f in . diameter, if ins. apart ; armature, it ins. long, 1 in .
diameter, four in number ; poles field -magnets are wound iintil
they are i-in, thick with No. 18 D.C.C. wire. ( 1 ) What is the
most suitable winding for armature to work from 6 volts. State
weight or length of wire. ( 2) If wire for armature was wound on
bobbins would it cause any loss (wooden bobbins) ?
( 1) See page 15 of our handbook No. 1. ( 2) Yes. ( 3) The
red -lead pastemust not be used for the negative plates ; it has only
to be used for the positive plates. (4) You can use a paste of
litharge for the negative if you find precipitated lead too much
trouble. Litharge is another form of lead oxide. Mix it into a
paste with dilute sulphuric acid . Only the positives are to be
formed by dipping into chloride of lime. Re motor. ( 1) Perhaps
the fault is with your battery. Field -magnets should be con
nected in series with armature. Try No. 22 gauge wire forthe
armature, depth of winding to be ; in . See recent numbers of The
MODEL ENGINEER on " How it Works," giving an explanation of
the action of this kind of motor. (2) No, but it would be
better to wind direct on to the cores so as to save space. The
position of brushes is of great importance.
(15,415] Telephone Connections. A. J. P. (Gillingham )
writes : I boughtthrough your columns a pair of Anders telephones
which I find will not work. Would you please say if the connections
as shown are correct or if you can assign any reason for them not
working ? The receivers are in perfect working order. Should the
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Query 15415
DIAGRAM OF TELEPHONE CONNECTIONS.
Internal resistance of large size agglomerate , eclanché may
be taken as about 8 of an ohm. We are unable to say if it increases
with intermittent use . This is entirely a question for the maker
of any particular cell. As the depolarising substance is usually
in theform of a paste, the powdered form ofmanganese is probably
to be preferred for dry battery purposes.
(15,924) Charging Acumulators. W. S. (Basingstoke)
writes : I want to light an 8-volt lamp for about a quarter-of-an
hour every night. I have two Leclanché cells and two cells made
as follows ?-- Carbon in solution of bichromate of potash, water and
sulphuric acid in porous pot, and sheet of zinc in salt and water
in outer jar. Could I charge a 2-volt accumulator with these,
and if so could I use the accumulator (after being charged ) to light
the lamp in conjunction with the primary battery ? Also could
I chargea 4 -volt accumulator from the four primary cells ?
We should advise an ordinary bichromate cell, or cells, forcharging
purposes. The Leclanché cells will not be of much use for either
charging or lighting lamp. You do not state candle-power of lamp,
or what current it is supposed to take. If you read up some recent
query replies on this subject you will find some useful information
on the matter.
( 15,834) Small Accumulators and Motors. G. A. (New
Pitsligo) writes : I am making two small accumulators, 2 volts
each size of plates— (1) positive, 21 ins. by 4 ins. ; (2) negative,
3 ins. by 4 ins.,cut out ofsheet lead and holes punched and counter
sunk on both sides. Have coated positive plates with the red -lead
mixture, but find it will take a lot of trouble and work to fill negative
with the precipitated lead . I got i oz . of lead acetate, but it only
gave enoughdeposit to fill one- fourth of one of the negative plates.
(1) I cleaned the deposit off the zinc plates or strips and placed
them in clean water. Is that right ? (2) Should the crystals
be pressed hard into the holes in plates ? (3) Does the red -lead

line wire go through battery ? Would you oblige with rough plan
of general arrangement ofthe connection between the two stations.?
The instruments should be connected up as per sketch . If the
telephones are on a loop the wire X should be connected to the
second wire of loop in place of going to earth .
(15,949) Power of Small Gas Engines. C. G. S.
( Tonbridge) writes : I should be much obliged if you would answer
the following questions. I have bought the castings of a gas
engine, 3 -in . bore by 3t -in . stroke from a firm advertising
in your journal. They call it a 4 h.-p. engine. Are not
the dimensions rather small for this, as thereis nosprovision made
for putting the ignition -tube into the cylinder, except through
the water-jacket? I have practically decided on fitting electric
ignition and running the engine on petrol. About what power
would it give at 400 r.p.m. ? I have finished everything (except
the valves and ignition . I suppose an air valve is not required,
as the air supply would be regulated at the carburettor. Would
this be extravagant running with petrol ? (2) Would it be possible
to run a watermotor of about t - i h..p. at 3 ft. below the level of
a slow running stream ?
We should not care to say exactly what this engine will give,
as we havenot seen one running to obtain any practical knowledge
of same. The engine could probably be made to run well on petrol.
With such a small head of water you would need a very large
wheel to obtain this horse-power . Messrs. Bailey & Co., Albion
Works, Salford, Manchester, would tell you if such a motor as
will meet your requirements under prevailing conditions, is to be had.
Ro power of gas engine, we should advise you to obtain particulars
from the makers, and, in future, to get a written guarantee as to
power developed, when purchasing any engine above, say, 1 h.-p.
( 15,293) Spark Coil Failure: Accumulator Management.
A. H. (Kentish Town ) writes : I wrote to you some time ago
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re my t -in . spark coil (when you kindly suggested one or two
things you thought might remedy my trouble), which would not
then give a spark at all ;but I am sorry to say that after your ideas
were carried out only a slightly better spark was obtained , about
in . long, with two bichromate single- fluid cells. So, thinking I should
get better results , put on two more similar cells (making together 4
cells), and the coil then only gave a very thin spark, about 1.16th in .
long, or sometimes not that. So, thinking the cells were not in
good order, I put on a 4-volt 20 -amp:-hour accumulator fully
charged and tested with voltmeter and lamp, and then to my
dismayitonly gave the same spark as with four cells ; so am writing to
you for more information re coil 7 -in . spark non - trembler, which
Í have made specially for motor cycle work, and am waiting to
get coil in order . I find I get violent sparks at contact-breaker
without the condenser, and get a little better results with con
denser, but not much. Condenser is not short- circuited , which
I have tested. Primary circuit is correct and secondary wound
straight, and paper between the layers. Secondary is made in two
sections, and contact-breaker has got pure platinum points, which
I break primary circuit with . Can you suggest a way to test
secondary coil and remedy the troubles generally ? I have read
your handbook No. 11 times and times to see if I have made a
mistake in connections — but no . I have a 4-volt 20 - amp.-hour
accumulator,
which Ifrom
have two
bought
for the
4-in . coil,
and wishThe
to
charge same myself
or three
Leclanche
batteries.
accumulator says “ Régime de charge, 2 ampères "—what is the
meaning of this ? If I charge with two cells — Leclanché, of course—
howwill
long will
take four
to charge
will? it harm
same,
or
The case
haveaccumulator
to charge with
cells orandmore
is
celluloid. How can I open this it paste happens to fall out and
short the grids ? Also , could not the grids be cast in slots ?
Re f -in . spark coil. Perhaps the extra battery power has found
out some weak spot in the insulation , and the result has been
a breakdown. It looks very much as if this was the case. Try
the coil in a dark room and see if you can detect any leakage.
Try a new condenser. Failing any improvementwecan only advise
you to read our handbook carefully. Take the coil to pieces and
rebuild it up again, testing the secondary sections separately,
Re non -tremblercoil. Try a new condenser, make it in several
sections, and trythe coilwiththem - one first, then add a second
section in parallel with the first, and so on, to find what capacity
of condenser gives best results. Your connections appear to be
correct. One source of failure with spark coils is a short-circuited
turn, or several such short-circuited turns in the secondary winding ;
these are easily produced if the wire crosses during the process of
winding. The only way to discover if this is the case is to unwind
the secondary. Try each section alone. Each should give a
spark length of one-half the total length . If one section gives
in . spark
, and
otherisdoes
not givewrong
any, orwith
a very
one,
You must
itt-will
show
thatthethere
something
it. feeble
be careful to keep the bottom wire well away from the edges of the
other layers when testing . Re accumulator. The meaning of the
inscription is— " Rate of charging, 2 amps." - that is,the maximum
current when charging should be 2 amps. Leclanché cells will
be of little use to charge a battery of this size ; three large constant
bichromate pattern cells in series would be more suitable. At full
charging rate of 2 amps. it would take about ten hours to charge
the cells if fairly run down. You cannot charge at anything like
this rate with cells ofthe Leclanché or Daniell pattern -- about
1-10th amp. is nearer the mark. If you decide to try such cells
we advise you to make up one of the patterns advocated in back
numbers of THE MODEL ENGINEER. To dissolve joints of celluloid
case try a solution of amyl acetate. Re grids. We advise you to
keep tó standard methods, which have been adopted as the result
of experience. When charging cells from primary batteries do not
run the accumulator down more than you can help ; keep it in as
fully charged condition as possible. Charge up again each time
it is used .
(15,227 ] Partial Fallure of 100-watt Dynamo.
E. K. (Clifton, Bristol) writes : I should be much obliged if you
would help me over my difficulty. I have just finished making
a dynamo from castings supplied from an electrical firm in
Manchester, 25 volts 5 amps., 40 C.-p. I have wound the armature
with 6 } ots. of No. 22 S.W.G. D.c.c. 8 - cogged drum , and the field
maguets with 14 ozs. of 22 S.W.G.each. Themagnets are castiron
14 ins. diameter and a deep, getting on ten layers of wire ; and
after having connected all up correctly and excited the magnets
with about 14 volts, it will not work either as a motor or dynamo.
Working it up to 2,800 r.p.m., andputtingon one lamp 25 volts,
8 C.-P., it will not show the slightest current. To help you under
stand the design of the dynamo I enclose the price list, and should
be very much obliged if you could help me in my difficulty. I
have read both the handbooks, but can't get at the fault. Armature
is a ins. by 2 ins.
If your dynamo will not run as a motor it will certainly not
work as a dynamo. There is evidently something wrong with your
winding or connections. We can only recommend you to study
our handbook No. 10 ; the connections and directions of winding
armature should be wound
should be as Fig . 1 A, page 12. beThe
tried first as a motor with a
as Fig. 43, the machine should
strong battery, such as half-a -dozen bichromate cells in series ;
if it does not run as a motor you must persevere until you do get
it to run . Try the brushes in different positions. It should be
driven in the same direction as a dynamo as that in which it runs
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as a motor. Probable faults are short circuits between commutator
bars, wrong winding of armature coils, wrong position of brushes,
wrong connections of field coils, short circuits between armature
coils. Read the articles which have been appearing in THEMODEL
ENGINEER this year under “ Lessons in Workshop Practice."

The

News of the Trade .

( The Editor will be pleased to receive for review under this heading
and particulars of new tools, apparatus and materials
samples
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 .
* The “ Whitney " Dry Cell.
We have received for trial a specimen of the " Whitney " dr y
cell, which appears to be thoroughly reliable , suitable for bells,
telephones, intermittent lighting, medicalcoils, etc. High E.M.F.,
lowinternal resistance, and great recuperative powers are claimed for
it. . Height, over all, 64 ins. by 21 ins. diameter. Messrs.Whitney,
117./City Road , London, E.C., have also sent us their List A of
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DRY
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DRY CELL
electrical instruments and sundries supplied by them. The list
comprisesvolt and ammeters, telephones and parts, switches, wires ,.
vacuum tubes, bell sets, batteries and accessories, coils, accumu
la tors, armature stampings, etc, and will be sent to readers ofi
this journal post free for 2d.
New Catalogues and Lists .
W. Canning & Co. , 133 to 137, Great Hampton Street, Bir
mingham , have sent us their price list o polishing materials, in
cluding circular, woolen , bristle and fibre brushes for jewellers,
cycle and model makers, polishing bobs, soldering materials,
lubricators, oil cans, chamois leathers, põlishing cloths and other
workshop sundries. The machinery section includes polishing,
buffing and grinding machinery, also electro-plating, enamelling,
lacquering apparatus, etc. The lists will be sent to readers upon
application.
The Economic Electric Co. , Twickenham , London , S.W. ,
have sent us a descriptive pamphlet of the latest developinent in
electric incan descentlamps, viz ., the “Osmi" Lamp. Prices are
given for sizes from 24 to 32 C.-P.
Silver Queen Cycle Co., Ltd. , 56, Edgware Road , London.
This season's list contains prices and particulars of the “ Silver
Queen " and " Royal Ajax cycles, as advertised in this issue,
also, prices for cycle and motor cycle accessories,tyresand sundries.
an indexed skeleton diagramof machine isgiven to facilitate order
ing of parts. A copy of " The Cyclist's Enquire Within ” has also
reached usfrom this firm, being a suitable size for the pocket, and!
containing valuable information for the cyclist or motorist. The
list willbe sent post free upon receipt of a postcard to any reader
of these pages.
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The

Editor's Page .

E have recently made some remarks in this
part of model makers, with the object of
encouraging our readers to do something more than
make a model which will merely work . We then
pointed out that almost every working model
would be found capable of improvement in some
detail or other, if the builder would only take the
trouble to think about it and to really try and
The trained engineer , of course ,
make it better.
knows where to look for weak points and how to
test for them , but this is not always the case with
the amateur. For this reason , we would direct
(
Some
special attention to the paper entitled
Suggestions for Testing Model Engines,” which
was recently read by Mr. H. H. Harrison before the
Society of Model Engineers, and now being repro
duced in our pages. It is satisfactory to know that
the power generated by a model has been improved ,
or that the steaming properties of a boiler have been
increased ; but it is still more satisfactory to know
exactly how great or how little the improvement is.
Mr. Harrison gives some most helpful suggestions
on quantitative testing , and we hope that many of
.our readers will apply these to their models and
ilet us know the results. We may also refer in this
connection to the articles by Mr. Greenly entitled
_ “ Notes on Model Steam Engines.” These again
give much useful information on power measure
ments. A very interesting and complete test of a
model locomotive has recently been made by Mr.
Henry Lea , of Birmingham , and we shall publish
this in an early issue.
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B. H. ( East Dulwich ).— Thanks for your letter ;
we will see that the correction is made.
J. S. (London ).— The boiler you propose is not a
practical one unless you set it in brickwork and
employ solid fuel. See the latest edition of
Model Boiler Making, " price 6d . net , 7 } d. post
free from this office,
A. J. D. ( Low Fell).—Thanks for your note to
hand and appreciative remarks. Some informa
tion on the subject of making vacuum tubes will
be found on page 346 , October 8th , 1993, issue
( Vol . IX ) .
J. G. ( Barnes, S. W .).— We hope shortly to publish
an article dealing with water turbines. The
information you require will be found therein .
A. W. L. ( California). We thank you for your
letter , which we will publish in an early issue .

Notices .

The Editor invites correspondence and original contributions or.
all amateur mechanical and electrical subjects. Matter intended
for publication should be cleariy 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. wheber
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 Editorpersonally can only do
so by making an appointment in advance.
Thisjournal will be sent post'freeto 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 ,
andil 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 corre pondence relating to advertisements and deposits to be
addressed to THE ADVERTISEMENT, MANAGER , "ThęModel Engi
neer. 26—29. Poppin's Court, FleetStreet. London, E.C.
All subscriptions add correspondence relating to sales of the paper
and boo s to be addressed to. Percival Mirshall & Co., 20-29
Poppin's Court, Fleet Street, Loridon, E.C.
Sole Agents for United States, Canda, 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 .
K. M. (Stornaway, N.B. ) .—Yes. See “ Arc Lamps,"
by Smithson & Sharpe, price is. 2d . post free.
Also recent articles in this Journal under the
heading “ How It Works," wherein the action
of the arc lamp was explained .
J. F. (Norwich ).— The previous articles in the
“ How It Works " series have described 60An
Arc Lamp,” “ An Electric Motor," and
A
Resistance." The issues containing these are
still in print and could be ordered through any
newsagent.
F. H. ( Auburn , N.S.W . ).— Thanks for your letter
You
to hand re design for small gas engine.
appear to have forgotten that when work is done
in compressing a gas that the same amount of
energy is given out again when it expands, minus
Hence the
the inevitable losses , of course.
governing action described is not really ineffi
cient. In fact , if the engine is working on light
loads this method is preferable to taking in a
charge of cold air and lower the temperature of
the cylinder walls, etc. , below that figure, which
gives most efficient results.

[ The asterisk ( * ) denotes that the subject is illustrated .]
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Water Turbo - Generator for Charging Accumulators .
By J. A. BROWN .

u
s
e

Fig . 1.-Mr. J. A. BROWN'S ACCUMULATOR CHARGING SET.

' HE accompanying photograph and drawing
TH show a small Pelton wheel coupled direct
to a 30-watt dynamo for charging accumu
lators. The wheel itself will be observed at the
extreme left in the photograph ; the shape of the
buckets are shown in the drawing ; at the other
end of the photograph lies the nozzle through which
a jet of water impinges on the buckets , giving up
its momentum to the wheel and escaping at the
bottom of the casing which encloses the wheel.
The jet impinges centrally , divides and circles
round the curved bucket , and is then discharged.
The shape is semi- circular in plan , and is such that
the maximum amount of momentum is abstracted
from the water. The efficiency of a wheel like this
is very high, and but for the imperfect action of the
water reaching the buckets, due to their different

inclinations caused by the revolving wheel , and one
bucket interfering with the supply for another, the
efficiency would be almost 100 per cent . I have
roughly tested this motor , and find it to give almost
h .- p: with a constant head of , say, 40 lbs. per
sq . in. water supply .
The casing is made of sheet zinc , ends 3-32nds in.
thick and hoop 1-16th in .
A slotted hole is cut
to admit the nozzle ; -in. holes are bored in the
sides to receive the bearings, which are made of
phosphor bronze. The bottom part has a trough
running right round it , filled with cotton woo ), and
into this fits the top part of casing , thus giving
a perfectly watertight joint. The wheel is 6 ins.
diameter ( outside ) , and is fitted with twenty -four
buckets , which are riveted round the periphery .
Each bucket is fitted close to the next , so that a
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continuous rim is formed round the wheel . The nozzle
is of gun-metal, and is fitted with adjustable tips ,
1-16th in. , 3-32nds in . , and $ in . respectively .
The supply end of nozzle is prolonged so that con
nections may be made to supply pipe or main .
The slotted hole in casing enables nozzle to be moved
up or down so that the correct position of jet may
be ascertained . Small angle -plates keep the motor
in position on the bedplate. The joints at bearings
are made with red lead . Shaft is made of silver
steel fin. diameter , and has a tapered hole bored
in it to receive armature shaft . Cup lubricators
are fitted on the bearings.

The Victoria Model Steamboat
Club .
HE second indoor Meeting of the above Club
T ! was held on April 7th at the Clarendon
Hotel, Balcorne Street, South Hackney,
N.E. The chair was taken by Mr. J. T. Spinks.
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and running of this fine model were minutely
detailed . The method of timing the speed was par
ticularly ingenious and accurate. Special mention
was made of the difficulty of obtaining a straight
run over any appreciable length of course, so many
influences combining to convert what should be a
straight “ wake ” into the arc of a large circle. The
paper was accompanied by some splendid photo
graphs and working drawings, and included the
author's ideas as to speed models of the future .
In the second half of the evening Mr A. Lane
gave a full description of the making of a model
Bourdon principle pressure gauge. Mr. Lane, who
prefaced his description with a short but interesting
history of the early attempts at registering pressure,
leading up to the Schäffer and Bourdon patents,
procecded to the most important part of his dis
course, the making of a model Bourdon tube,
illustrating the description with blackboard sketches
and tubes in various stages of formation, together
with the tools and mandrels for producing the
shape.
After the members had examined some fine
finished gauges which Mr. Lane handed round , he

Red lead
joint
xt " bolls

Hole for
nozzle

Coton wool

Fig . 2. - HALF LONGITUDINAL SECTION .
Fig . 3. -HALF Cross SECTION .
MR. J. A. Brown's SMALL PELTON WHEEL .
Several very fine models were on view, including
Mr. E. Calverley's new cruiser engine, a racing
engine by Mr. F. Field , blowlamps and pressure
gauges by Mr. A. Lane, working drawings and water
colour sketches by Messrs. E. L. Pearce, T. Dysart,
and H. Cousins.
The first half of the evening was occupied by the
reading of a paper prepared by Mr. Chas . L. Palmer,
of Albany, U.S.A. , descriptive of his model steamer,
the Tigress . The various difficulties in the making

proceeded to test the smallest size in . diameter by raising steam in a new type of marine boiler,
which he had made to the design of Mr. Jas. C.
Crebbin . This boiler , which is fitted with the now
well -known but little understood oil spray burner ,
worked to perfection .
A hearty vote of thanks to the authors of the
evening's entertainment ended a most enjoyable
evening. - W . L. BLANEY, Hon. Secretary, 37,
Bridge Street, Stepney, 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, if desired , accord
ing to merit. All matter intended for this column should be
marked “ WORKSHOP on the envelope.]
A Handy Slide Tongs .
By Thos. W. PLANT.
Having to do a lot of small soldering, both hard
and soft,I find the following slide tongs very useful
for holding small articles while being soldered , and
as they are very easy to make , I think they will be
very handy to many readers of The Model ENGI
NEER . Take a piece of hard -rolled iron wire, about
u ins. long by 3-16ths in . thick, and bend as
shown in sketch . Now make the jaws flat by filing
away about half the diameter from the insides
with a triangular file ; cut a slight groove length
ways down each jaw so that they may have a better
grip for holding small diameter wire. With a
round file cut six or seven notches as at A ;
these prevent the slide from slipping when holding
work ; file inside and outside of bend B flat for
about in. This will give tongs sufficient spring
to open jaws when the slide is pulled back . With
a piece of the same diameter wire, bend slide as

Slide

Washer
Wingnut

a

Jows ( enlarged )

Slide
Lead
HH!

DETAILS OF HANDY SLIDE TONGS .
shown, put one jaw through hole C , cut off to
length , and bend round other side as sketch .
These tongs may be made still more useful by
making a stand for them of the same kind of wire
as tongs. Bend into a long staple about 7 ins.
long and about fin . between legs. The legs to be
inserted upright into 4 -in. by 4 -in . by it -in . block
of wood , or, better still , cast a block of lead round
them , which will make it stand more steady. Now
take a small screw pin long enough to go through
both staple and tongs, with a washer on each side.
With this pin and wing-nut the tongs and stand
may be made to stand at any angle, and by holding
the work to be done in the tongs, you have both
hands to work blowpipe, solder or other piece to
be joined .
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rounded on the top, being caught in the vice by
the part B. The piece to be filed is held on the
rounded top by pins C, as shown in drawing. Now
when the file is worked backwards and forwards
on the work , the rounded top on the block enables
the job to rock to accommodate the motion of the
file, thus it does not matter how you push the file

A USEFUL
A

FILING DEVICE .
BE
about you are always filing the job dead flat. This
device being so easy to make, it is specially bene
ficial to the amateur.
Cementing Brass to Glass.
By “ Ex -APPRENTICE."
To make a strong cement for joining brass to
glass, take i part of caustic soda, 3 parts of resin ,
5 parts of water , and mix well ; into this mixture
stir about one -half its weight of plaster -of
Paris,
Mix thoroughly and apply to surfaces
free from grease, which will in
A
about half -an -hour be securely
cemented together. If the cement
is not required for setting quickly,
white-lead may be substituted for
the plaster -of-Paris. Another good
cement for the above purpose is an
alloy of 8 parts of lead , 4 parts of
tin , and 5 parts of bismuth . This
alloy, although melting at about
the boiling -point of water , is very
eo
tenacious and is an excellent
Slide
cement for joining glass to most
(partly bent
metals .
to shape )
Useful Pocket Calipers.
By W. J. HARLEY.
To make these, all that is required is two pieces
of f -in. steel plate , 3 ins. by } in ., and four pieces
of 1-16th - in . steel plate, 24 ins . long by } in . wide.

23"

24

POCKET CALIPERS .
A Filing Device.
By J. W. SMITH .
As every reader knows, it is a most difficult
operation to file perfectly flat : this is a device
which will enable anyone to file flat - in fact, it will
be impossible to file otherwise than flat. The
drawing is an end view of the device, the part A is
a block of either metal or wood , which is slightly

The pieces of -in . steel plate are filed up to the
shape shown in sketch , and also the 1-16th -in . steel
plate is filed up for the caliper legs, two pieces for
dividers and the other two pieces for mophs . The
pieces are now ready for drilling. A 1 -in . hole
should be made through them . The dimensions can
be taken from sketch. The two f-in. pieces must

r
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also be countersunk slightly for the rivet.
They
can now be riveted together, but before doing so
notice the notch in one of the divider legs. This is
for the bent leg of the moph , and must therefore
be the same side of the combinations as each other.
Notice also the recesses in the case ; this is for the
fingers to catch hold of the legs. This combination
has been used by the writer for some time , and has
proved a very handy tool.
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A Micrometer Depth Gauge .
By “ SREGOR ."
The accompanying sketch illustrates a method
of increasing the usefulness of an ordinary micro
meter gauge without diminishing its original
accuracy .. This is accomplished by facing up the
base A flat, and securing by some rigid method the
piece B to it , the outer face of B forming the
datum of the depth gauge . After fixing B , the hole

Making Small Set Collars , Etc.
By A. E. HAZARD .
The following is a method of drilling a hole up a
piece of bright iron or round metal perfectly true
with the outside, for the purpose of making set
collars , etc. I have found it very useful in the
workshop when I have not been able to obtain the
use of a lathe. Two pieces of scrap iron are bolted
securely to the table of the drilling machine, as
shown in the sketch, and the overhanging part of
the top piece of iron is drilled through with the
drill you want to use. This done, you remove the
drill from the chuck , and put it in the hole point
upwards, and fix a carrier on the end of it ; or, if *
it is a small drill , hold it with a pair of pliers to

A MICROMETER
DEPTH
TAnvil
Ti

GAUGE .

A

METHOD OF MAKING SMALL SET COLLARS .
prevent the drill twisting round ; then without
moving the table , raise the drill chuck high enough
to admit your rod , having first centred one end of
it as near as possible, and after having brought the
centred end of the rod down on to the point of the
drill and seen that it runs quite true, you can drill
a hole up the rod to the depth required .
Tinning Iron .
By “ Ex-APPRENTICE ."
The following is an excellent method of tinning
iron : - Take equal parts by weight of ammoniacal
salt and quicklime ; place these in water and mix
well . Heat the article to be tinned in a clear fire
to a red heat . Brush the surface clean of all scale ,
and quench in the above solution . By this means
iron can be made with a surface as white as
silver.

can be drilled to take the wire C , which is used in
conjunction with the micrometer head for taking
depths accurately. The wire should be finished to
correct length by fixing the micrometer head at the
1.000 -in . mark, and then finish off length level with
base of B , after which any depth can be taken from
zero to i in . , reading backwards the graduations.
At first this is a bit confusing, but I find the sim
plest method is to read the actual graduations and
then mentally substract this from the i in . , the
result giving the correct depth of the wire from the
base to point . Thus, if the head indicates .750 in . ,
then • 750 from 1.000 leaves •250 in . the actual
depth . After obtaining the i -in . gauge wire , other
lengths can readily be made to take greater depth ,
by making them the amount required longer than
the first. The hole which takes wire in the anvil
will not materially affect its application when used
as an ordinary micrometer gauge.
A LARGE TANGENTIAL WATER -WHEEL is being con
structed for the California Gasand Electric Corpora
tion . The machine will be of the double- wheel type ,
and will at first operate under a head of 660 ft . , and
will , it is expected, deliver 8,500 horse -power. It
is intended afterwards to build a new pipe line , for
use with an increased head on one of the wheels , of
1,050 ft . , when it is expected that the output will
reach 13,000 horse -power. The speed of the machine
is to be 300 revolutions per minute. A direct
connected alternator of 5,500 horse - power will be
driven by it .
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lathe [if such is provided—ED. M.E. & E.]. The
outer end of the cylinder is first faced, and the
edge of the flange turned as shown at A , Fig . 20a ,
so that the wood saddle or boring collar can be
employed to steady the cylinder. The boring bar is

Our “ Workshop Problem
Competitions.
Results of Problem . No. 3 .
( Continued from page 413. )
Mr. Miller Parr.
A boring carriage is specially rigged up to take
the cylinder, a boring bar being driven between
the centres, as in our own solution . The feed is

B

Fig . 19.—MR. F. W. BATES' SOLUTION .
kept stationary by a tommy bar and
fed up by the tailstock.
Mr. F. W. Bates.
This is a similar idea to the above,
G
Disc

Turned true

cylinder

Fig . 201.
T - rest

Fig . 17 .--MR. MILLER Parr's SOLUTION.

FB

obtained by a bar attached to the carriage , which
extends clear of the tailstock holding -down bolt
to the end of the lathe.
Mr. William E. Williams,
In this solution the boring bar is of novel con
struction . The cutter-holder is tubular and slides
over the bar, the tailstock end of which is threaded
with a suitable thread . On this is a nut with a
handle, the holding of which causes the nut to
travel and to push the cutter-holder along the bar .

Cutter

Wood
Saddle

Boring
bor
Tommy ber

FIG , 20.-MR. F. W. CLEMENTS' SOLUTION.
Wooden clamping block

Faceplate

A cutter

Key).
< 3
Nur

Strong spring
Cylinder

Wooden block

FIG

18.-.MR. W. E. WILLIAMS' SOLUTION .

A spiral spring is used to keep the cutter-holder
back on the nut.
Mr. F. W'. Clements.
The main idea in this solution is to use a boring
bar which runs through the hollow mandrel of the

but the headstock mandrel is removed to take a
specially prepared hand -driven boring bar, which
at the other end is fed up by the tailstock, which
may be moved up if the extension of the poppet is
insufficient to feed the bar from end to end of the
cylinder at one stroke.
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General Conditions.

Mr. J. Duguid.
The traverse of the boring carriage is accomplished
by means'of the strap and bolt ( see Fig. 21 ) , arranged
as shown in the sketch , Fig. 210.

We offer a prize of ios . 6d. for the best reply to
the workshop problem given herewith . Replies to
the problem should be illustrated by sketches of

Cylinder

Cuter bort

Cutter
bog

COCO0000300

21.UOCOODOODG000

Fig . 21a .

FIG. 21 .
MR. J. DUGUID's SOLUTION .

Mr. Archibald Agg.
First face the ends of the cylinder as before
described, and then bolt cylinder on faceplate. A
cutter bar should then be made to fit in the poppet

drawings showing how the suggested solution is to
be carried out . Each reply will be awarded marks
in proportion to its merit, 100 marks being the
standard for a reply which is considered as per

-Faceplota
Paching pieces
(short lengths
of tubing)

End plote
Curter bor

Cutier

Cylinder

Steady offeched
To bed
Tommy bar

FIG . 22.-MR. ARCHIBALD AGG's SOLUTION .
fectly fulfilling the conditions of the problem.
Where two or more replies are considered of equal
merit as regards solution of the difficulty , the prize

as shown , and also to fit the holes in the end
plate fixed on the outer face of cylinder and the
steady from the bed . A handle or tommy is used
to prevent the cutter bar revolving .
Mr. William Deeley.
The boring bar in this instance is
tubular, with a sliding core. The cutter
which is fixed to this core is arranged to
come through a slot in the tube. To ensure
steady and true running of the tubular
boring bar it has a tapered end , which fits
in a boring collar affixed to the bed, as
The
shown in the drawing ( Fig. 23 ).
feed is provided for by a specially made
bracket and feed screw, which fits the end
of the core of the boring bar...
Mr. E. A. W'alton .
The novelty of this suggestion lies in the use
of a worm drive and a winding -up of the boring
carriage to obtain a steady feed . Fig. 24 ( reproduced
on the opposite page) will explain this proposed
arrangement. With this we conclude our selections
from the results of No. 3 Problem ,

Hole for prohlening up cute

Slot for culler

Cylinder

Culler

Solid drawn Iube

Boring bor
-Countersunforhole
end
Sloody
of Tube

Tube

COOTOCOOOOOOOOODOOOOOO
Feed screw

Packing

Fig . 23.—MR. WM . DEELEY'S SOLUTION .
will go to the one which gives the clearest descrip
tion and drawings ; but it should be remembered
by competitors that a proper appreciation of, and
remedy for, the difficulty propounded in the pro
blem will count for more than mere neatness in
the preparation of the reply , or ingenuity of sug
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Festion . A record will be kept of the marks gained
by each competitor, and a special prize , of lathe
accessories or tools , value 65, offered by Messrs .
Drummond Bros. , Ltd. , will be awarded to the
competitor who scores most marks in connection
with the first six problems. The following are the
general conditions applying to the competition :
( 1 ) All descriptions to be written in ink on one
side of the paper only .
( 2 ) All drawings to be in black ink only , and to
be on good white paper or cardboard of about fools
cap size. They should be clear and distinct , and
well -proportioned , but need not necessarily be made
to scale .
(3 ) All descriptions and drawings should have the
full name and address of the sender , and the num
ber of the problem they refer to clearly written
upon them .
( 4 ) We reserve the right to publish the whole or
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Motor Notes .

By Chas . S. LAKE.

STEAM MOTOR OMNIBUSES .
In a paper read before the London section of the
Automobile and Cycle Engineers’ Institute by Mr.
W. Worby Beaumont, recently, some consideration
was given to the “ Clarkson
team 'bus, which
has already been illustrated in these Notes. The
author of the paper stated that the machinery of
the Clarkson steam ' bus is now , without doubt , the
most complete and perfect combination of high
class steam machinery, producing a road locomotive
automatic in nearly all that relates to the com
bustion of fuel , generation of steam , regulation of
fuel combustion and steam generation, regulation of
pressure and of feed water ,
that has yet been put upon
the road .
The engine in this omni
bus is of the double-cylinder ,
double- acting, high- pressure
type, with Joy valve gear.
On the centre of the crank
shaft is a pinion gearing
direct with a transverse
sprocket shaft carrying chains
by which the road wheels are
driven . Steam is generated
in a boiler of the water
tube - so -called semi- flash
type, the tube varying in
Fig . 24 .
size from the bottom coils
to the top coils , the whole
MR . E. A. WALTON'S
being
connected
in
up
SOLUTION .
Several types of
series .
boiler have been tried , and
that which is now used
promises to be durable and gives entire satisfaction .
any portion of any solution we may think of
sufficient interest to insert.
The London Road Car Company has several of
( 5) The competition will be judged by the Editor
these omnibuses with thirty -two seats , and their
of THE MODEL ENGINEER , whose decision shall be
quiet and regular running is much remarked . The
accepted as final.
arrangement of machinery adopted makes it
possible to get the necessary accommodation in an
(6 ) All replies to be addressed “ Workshop
omnibus of shorter total length than most other
Problem Competition ,” THE MODEL ENGINEER ,
designs. Several other omnibus owners have some
26-29 , Poppin's Court , Fleet Street , London , E.C.
of these steam vehicles built by Messrs. Clarkson,
Workshop Problem No. 5 .
and more on order. It is said that the smoothness
of action of the steam engine is accompanied by
Having a small lathe without slide-rest , to make
less wear of the driving wheel tyres and the absence
a good number , say , 50 , small cheesehead screws
of change speed gearing is a point much in favour
diameter of head , 5-16ths in .; diameter of screw,
of the type.
* in . ; length under head, ik ins. to 2 ins. The
Seeing that the cost of driving wheel tyres works
difficulty is to make the screw blanks, owing to
out at something like 24d . per mile in omnibuses
the small diameter compared with lengths, and
fitted with speed gearing, and at only a little over
solutions should only refer to this . They are
half that amount where steam is employed, the
supposed to be threaded by dies in quite the ordi
latter means of propulsion has much in its favour .
nary manner , either in the lathe or by hand . We
may say thateven with a slide -rest such a job as
making these blanks in the ordinary way is not by
GREAT CENTRAL RAILWAY MOTOR LORRIES.
any means easy, as a trial will prove .
The last date for sending in replies to this
„ The Great Central Railway is nothing if not up
problem is May 24th .
to-date, and among the company's most recent
acquisitions are some steam motor road wagons
THE FIRST RUBBER EXHIBITION . — The exhibition
or lorries . These have been built for them by the
of rubber to be held in the Royal Botanic Gardens,
Yorkshire Patent Steam Wagon Company, who are
Peradeniya , Ceylon , in September next , is the first of
specialists in this class of work . In these vehicles
its kind ever held, and will mark an epoch in the
all the motions and gearing are enclosed, running
history of this material .
in oil so as to render them dust - proof. The boiler
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is of the firm's double -ended locomotive type , and
compound engines are used , the cylinders being
41 ins. and 7ų ins. diameter by 7k-in . stroke.
Spherical sliding bearings are used for the rear
axle, and these bearings are arranged so that the
gearing is not affected by the rise and fall of the
wagon on its springs when travelling over
ugh
ground .
There are two speeds, corresponding to
2 } and 5 ! miles per hour . The carrying capacity
of each wagon is 5 tons.
Motor SERVICES IN ITALY.
A writer calls attention , in the Horseless Age
of New York , to the subject of motor services in
Italy. In that country, it appears, public services
by automobile vehicles are rapidly increasing in
number. There are already several lines which
exceed 100 kilometres in length which have been in
operation for some time , and have given altogether
satisfactory results. These lines are especially
increasing in the vicinity of small towns in moun
tainous localities where the merchandise and
passenger traffic is insufficient to justify the installa
tion of an electric tram line. The services usually
comprise a number of omnibuses capable of main
taining an average speed of 18 to 20 kilometres
per hour on average roads , carrying about twenty
passengers and a corresponding weight of baggage.
The majority of vehicles in use are of the gasoline
type, which appear to be entirely superseding
steam . In Milan electric trucks have been in use
for some months, experimentally, for the collec
tion and distribution of mail matter. These trucks
are arranged inside the body as a small office, in
which two clerks are at work while the car is
running
New ELECTRIC TRAINS , METROPOLITAN RAILWAY .
Quite recently the Metropolitan Railway Com
pany have introduced some new six -car electrically
propelled trains on the Baker Stieet and Harrow
section of the line . The trains are made up with
a motor car at each end, and four trailer cars
between them ; and of these latter, the two centre
ones are described as “ driving trailers,” the idea
being to separate the train at light-traffic periods
of the day into two or three cars each . The motor
cars are equipped with four motors , there being
thus eight motors to each complete train , and all
motors are controlled by the Sprague- Thomson
Houston control system . The compressors for
supplying the compressed air used for operating the
air brakes and whistles have a capacity of 25 cubic
feet per minute.
The car bodies are of teak , and the underframes
of steel, and steel sheathing is employed on either
side of the lower panels of the body portion, thus
rendering them fireproof up to this point. The cars
are handsomely appointed inside, the first class
saloons being in exceptionally good taste . The
new electric trains mark a decided advance upon the
earlier ones put to work on the same railway . The
builders are Messrs. the Metropolitan Amalgamated
Carriage Company , of Birmingham.
ELECTRIC OMNIBUSES FOR LONDON .
The latest type of vehicle to make a bid for public
favour in the London streets is the “ Electrūbus ”
for which many advantages are claimed over
steam- and petiol-driven omnibuses .
It is
• said that with electrical propulsion practically all
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vibration is obliterated , whilst, of course the dis
agreeable smell arising from petrol vapour is non
existent . These advantages are , of course , admitted ,
and a number of private electric vehicles are in
regular use , but there are difficulties in the way of
making the electric omnibus a commercial success.
A Model

M.R.

Locomotive .

By ARTHUR H. BIRD .
HE locomotive illustrated herewith is the first
TH steam engine I have constructed , and has
occupied my leisure time for about twelve
months. Having an unsightly shop-made engine
in my possession , I commenced work by attempting
to rebuild same ; the only parts remaining in the
present engine, however , are the boiler ( to which

FIG . 1. - FRONT View .
I have added three f -in . water tubes , external
firebox, and flue ), one of the cylinders, and both
eccentrics.
The frames are made of 1-16th - in . sheet steel,
stayed in the usual way. The motion comprises
steel slotted slide -bar , with slipper crosshead , and
Stephenson's link reversing gear . The crankshaft
is built up of steel and brazed .
The boiler fittings I purchased and consist of the
following -Steam pressure gauge , regulator, which
is a simple stop cock with unions connecting the
steam pipe from top of boiler through firebox to
valve chest, and two bent nose bib cocks , one of
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which is used for steam blower. The latter fitting
is a length of 1-16th-in . pipe reduced to 1-32nd -in.
at end and inserted centrally into exhaust pipe.
By using same when engine is standing out of doors ,
the flame of lamp is prevented from blowing outside
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diameter by it -in. stroke ; size of driving wheels,
3 ins. on tread ; rail gauge, 2 } ins . ; weight of engine
and tender in working order , 124 lbs.
I have tested the boiler to 60 lbs. , and with the
working pressure of 25 lbs. the engine will pull

M

Fig . 2. - SIDE VIEW OF MR . ARTHUR H. Bird's ENGINE
of firebox. The boiler is fired with methylated
spirit in a six-wick lamp. The tender (the body
of which is constructed of galvanised sheet iron ),
contains the main spirit tank with cock to feed a

14 lbs. (distributed over three trucks ) quite
easily.
In conclusion, I should like to say that before I
became a reader of The MODEL ENGINEER I had

HE3131

FIG . 3. — UNDERSIDE VIEW OF LOCOMOTIVE AND TENDER .
smaller tank , with overflow pipe fitted on a level
with and supplying the burner, connection being
made with flexible pipes. I have painted and lined
the engine and tender in M.R. colours. Leading
dimensions are : Length over all , 24 ins. ; boiler,
2 ! ins, diameter by 9 ins. long ; cylinder,
in,

not the slightest idea of the principles of a steam
engine, and although this first attempt is but a
feeble achievement , I hope , with the knowledge I
have gained and the contents of my numbers of
THE MODEL ENGINEER , to accomplish better work
in my future efforts in this direction.
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the same strength , no matter whether it is acting
in the single or combined capacity. In Fig. 33
the cost of the wire and labour of winding the
10 -amp. secondary coil shown in Fig . 32 is saved .
IV. - An Alternating Current Transformer.
The cost of wire and labour of winding the 10 -amp.
By A. W. M.
primary coil shown in Fig . 35 is saved by the
(Concluded from page 415. )
arrangement of Fig . 36. In each instance the
remaining, coil only has to carry the previous
SSUME that, as in Fig . 33 , the primary and
current of 5 amps. The actual size of the wire
,
now absorbed by the secondary ( see Fig . 36 ) , we
would , however, vary under different arrangements
of output.
have a one -coil step-up transformer. The current
As regards perfection of work
ing , a transformer having pro
Core
perly arranged separate primary
D
and secondary windings would
10 amperes
be superior, because a con
Alternator
siderable amount of magnetic
5 amperes
100 Voli:
leakage may take place in a
one -coil transformer; but the
latter answers very well for some
purposes.
The reader should recollect ,
с
when referring to the diagrams,
that though the direction of
10 amperes
5
amperes
current and voltage is indi
cated by means of arrows,
are continually changing
voltage
and
current
both
Secondary
in direction : the arrows only indicate the direction
5omperes
200 volts
at one particular instant of time. The explanations
are not affected, however, because they deal with
the principle of working ; though the arrows would
point in the reverse direction at a given later
interval of time, they would be back again in the
FIG . 36,
old direction an instant later, and things would be
as they were. The periods when the current is
flowing from the alternator divides at D , 5 amps.
at zeroneed not be considered.
passing through coil A to the lamps and 5 amps.
passing through coil B , the currents uniting again
at C and returning to the alternator. The current
Aowing to the lamps thus receives 100 volts pressure
A NEW SYSTEM OF LIGHTING the lamp of the
when passing through the alternator , and 100 volts
South Stack Lighthouse off Anglesea was put to
when passing through coil A ; these voltages ,
work on Monday, March 19th . The old light had
being in series with each other ,
add together , and give the 200
volts secondary pressure. The
arrangement is working in the
Magnetizing current
same way as the batteries in Fig .
23. B. If the secondary current
B
A
is switched off ( see Fig. 37 ) , the
coil B is not subjected to any
demagnetising effect, and acting
as a simple primary winding
merely takes the small magnetis
C
ing current required by the
Alternator
transformer . When the secondary
by circuit is closed , as Fig. 36,
100 volts
current at once flows through
coil A , which exerts a demag
Secondary circuit open
netising effect upon coil B , and
an increased flow of current then
takes place in B of an amount
to balance the current flowing
FIG . 37 .
The arrows show the
in A.
direction of flow of current.
The real object of this arrangement of trans
been in use since 1875 , and was an oil lamp con
former is cheapness in manufacture. By its means
suming paraffin under normal pressure . The new
the secondary coil in Fig. 32 and the primary
lamp is fed with paraffin under pressure and vapor.
coil in Fig. 35 are done away with, the primary
ised by means of a system known as Matthews'
in the one instance and the secondary in the other
vaporised oil system of lighting. The new light is
fulfilling both functions. The reader will notice
reported to be of 250,000 candle -power, and is said
that the current carried by the remaining coil is of
to be visible on a clear night at a distance of 214 miles.
Works .

ou
volts
100

It

C

>
volts
100

How
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A Record of Model Steam Engine
Economy .
A BRAKE Test OF MR . HENRY LEA'S MIDLAND
MODEL .
' HE locomotive is the -in. scale model of a
TH Midland single -driver bogie engine , already
described in our pages. Some particulars
are, however , repeated further on . The testing
bed was fitted with a pair of rollers on which the
driving wheels rested . The spindle of the rollers
revolved in ball - bearings, and carried at one end a
brake pulley, round which a thin cord took one
turn , and was fastened to a spring balance over
head and to a weight below , in the usual manner of
such tests. On the outer end of the roller spindle
was a crank - pin actuating a small cycle counter.
The power required to drive the roller spindle and
the counter is not known . Whatever its amount
really was, it constitutes a load imposed upon the
tread of the driving wheel additional to the brake
load .
The pistons have each three metallic packing
rings. The valves are flat slide -valves of the
ordinary type, worked by link motion .
They are
remarkably steam -tight for so small an engine :
if the reversing handle be placed , say, in forward
gear, and the driving wheels be turned round back
wards by the finger about a quarter of a revolution ,
and then released they fiy back as if actuated by a
spring . The main bearings, eccentric hoops, and
the big ends are all lined with white metal.
The boiler is made of copper, with five 7-16ths-in .
brass tubes through the barrel portion ; one of these
tubes contains a superheater steam pipe bent back
upon itself, the bend projecting into the firebox .
The degree of superheat is not known , but the
introduction of the superheater had a marked
beneficial effect upon the behaviour of the engine.
The boiler is fed by a flap nozzle injector having
a throat bore of .02 in . When the injector steam
valve is pulled wide open the steam catches on to
the water at once and forces it into the boiler. The
injector is manipulated by the steam valve only.
In the test the boiler made so much steam that
in order to avoid having to leave the firedoor open ,
a temporary chimney damper had to be improvised
for the occasion .
The small size of the engine, and the large
diameter of the inside crank pins ( 1 in .) no doubt
cause the loss of a large proportion of the power
developed in the cylinders, but the result obtained
is considered to be good for the size of the engine.
Diameter of cylinders, '90 in .
Length of stroke, 1:15 ins.
Diameter of driving wheels, 5 ins.
Diameter of rollers under the same , 2 ins.
Diameter of brake cord circle , 2.05 ins.
Circumference of same, 6.44 ins.
: 536 ft .
Firegrate area, 6.8 sq . ins.
·0462 sq . ft.
Firebox surface, 58 sq. ins.
Tube surface , 61 sq. ins.
Total heating surface 119 sq. ins . = : 826 sq . ft.
Date of test, March 6th, 1906 .
Duration of test, 73.33 mins. = 1.22 hours.
Wood charcoal burnt ( exclusive of what was
used to get up steam ) , • 81 lb.
Do. burnt per sq. ft, of grate per hour, 14 lbs.
Water evaporated during the test, 4.77 lbs.
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Temperature of feed water , 50 ° F.
Water evaporated per lb. of fuel, 5.9 lbs.
Average steam pressure, 24 lbs.
Water evaporated per lb. of fuel from and at
212 ° F. , 6.99 lbs.
Water evaporated per sq. ft. of heating sur
face, 5.77 lbs.
Net weight supported by brake cord , 1•015 lbs.
Ft.-lb. per one revolution of brake pulley,
: 544 ft.-lb.
Revolutions of brake pulley during the test,
83,136 .
Ft. -lbs. of work done
45,226 .
Ft. -lbs. of work done per minute
617 .
Full gear.
Position of reversing handle
Although , of course , the efficiency of so small an
engine cannot be expected to at all compare with
that of larger engines, the duty of 45,226 ft. -lbs.
seems to be a fair amount to get out of the con
sumption of .81 lb. of wood charcoal in a firebox
only 3 ins. by 2.27 ins.
The reason why the boiler pressure was not kept
higher than 24 lbs. mean pressure is that on the
railway track the driving wheels slip if the pres
sure much exceeds 24 lbs. per sq. in . , and it was
desired to make the test under somewhere about
the travelling conditions.
Mean r.p.m. of brake pulley , 1,133.
Mean r.p.m. of driving wheels, 453 .
Distance travelled by treads of driving wheels
during test, 14,510 yds. = 8.24 miles.
Miles per hour ( mean speed ) , 6-75 .
The engine was substantially completed in 1897 .
It has run many miles since then . The gland nuts
have only needed to be screwed up a little once
during the time.

The Latest in Engineering.
A New Cunarder's Main Cable. The main
cable for the express Cunard steamer in construc
tion at Newcastle -on - Tyne will have a total length
of 1,800 ft., composed of 22 lengths. They are about
1,500 links each , of 34 ins. diameter, which are
joined together by 22 shackles. A sample was
recently tested at Netherton which withstood a
tensile strain calculated at 370 tons. Half of this
cable is being made by Messrs. Hingley & Son , of
Netherton, and the others by Messrs. Brown , Len
nox & Co. , of Pontypridd ,
Russian Goods Wagons.-- There is a great lack of
goods wagons on all the railways of European Russia ,
and to make matters worse, many trucks have
returned home from the Far East and Siberia greatly
damaged .
Flying artells ” of workmen are
being organised to go from place to place and
repair damaged wagons at the various stations.
An “ artell " is a kind of guild of workmen , who
undertake work in a body, and is a characteristic
feature of Russian life.
Powerful Motor Fire Engines. — The third
motor steam fire engine built for the London County
Council by Messrs. Merryweather & Sons has been
put into service at the Clapham Junction Fire
Station . It is of 50 h.-p. , and has been tested up
gradients of 1 in 7, and its pumping capacity is
500 gallons per minute.
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Instructional Model 12 - Pr.O.F .
Gun , with Automatic Sights .

By JAMES G. BURNET.
' HIS model was begun in June of last year ,
THIand was completed in the following Decem
ber. It was made for a corps of Garrison
Artillery Volunteers for the purpose of illustrating
lectures on the automatic sight. Many of these
corps only have the chance of seeing the real thing
during their week's camp , so by attending lectures
and handling the model they become acquainted
with the theory and practice of the sights, and
therefore no valuable time is wasted during the
very short annual trainings.
The model is constructed partly of brass and
partly of wood as portability is required, and , to
gether with the case, weighs 21 lbs. The pedestal A

M

А

KEY DIAGRAM OF MODEL GU'N .
is turned out of oak , and is 31 ins. high by 2 } ins.
diameter at the base and 2 ins. at the top.
On
this is mounted what is technically termed the
upper carriage," which consists of the “ cheeks
B , which carry the trunnions of the cradle E in
which the gun slides, and a bracket C on the left
hand side which carries the elevating gear D.
The gun is turned out of sycamore, and is 20 ins.
long with a diameter of ik ins. at the breech and
in . at the swell of the muzzle. It is, of course , a
dummy , and in place of breech mechanism there
is a brass plate engraved , “ Sights, automatic,
instructional 12 Pr. Q.F. , 1905."
The gun slides in the cradle E , which has a recoil
cylinder underneath fitted with a spring ( instead of
the correct oil buffer and running out springs ) to
show that the recoil of the gun does not affect the
sights, which are carried by bosses cast on the
cradle. F is the sight bracket , which is fixed by
sses on
two eccentric adjusting studs to the
the cradle,
A “ radius bar " H is attached to the bracket
F, and this carries the deflection gear J by which
the " sight bar " K , which carries a telescopic
sight I for use at daytime , and the ordinary V
and barley -corn ' sights, which can be illu
minated at night,and can be adjusted to give 2 degs.
right or left deflection .
On the left cheek of the carriage is fitted a cam N
having a slot cut in which works a roller at the
end of an L -shaped lever O, which is pivoted
on the other side of the bracket F , and is kept
against the outer edge of the cam by a spring in
compression in the case P. The other end of this
“ lever roller cam " O is fixed to the radius bar H
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at Q by the error of the day " screw R. At Q
there is an eccentric bush in the “ radius bar " H
to admit of the final fine adjustment being given
to the sights after the adjustinent of the bracket by
the studs G.
To the bush Q is fitted a bracket having a screw
through it , one end of which is fixed to the “ lever
roller cam ," and to the other end is fixed the drum
R , by turning which a slight difference is made be
tween the relative positions of the “ radius bar '
and the sight bar, which compensates for errors
due to old and weak powder or atmospheric changes.
The cam N is pivoted at S , and at T there is an
eccentric actuated by a lever U working on an arc
V , on which are engraved numbers indicating the
position of the lever to compensate for the rise or
fall of tide above or below mean tide level .
To place the lever for fall of tide , it is
lifted and clamped at the requisite number,
say, 4 - ft. fall ; this drawsin the cam slightly, thereby
increasing the angle between the sight-bar and the
gun , thus throwing the trajectory lower . W shows
the box in which the batteries used for firing the
gun electrically and illuminating the sights at night
X is the shoulder -piece by which the
are placed .
gun is traversed. Y is the pistol grip, and Z a
curved brass plate fixed to the cradle to protect
the gun -layer from the recoil .
I have fitted a rocking- bar sight on the model
( which is not on the prototype ) , for the pur
pose of comparison with the new sight. It is
constructed in exactly the same way, only in the
place of a “ lever roller cam
O, the
error of
the day " screw R , and the cam N there is a rack
and pinion , actuated by a worm -gearing, by which
the sight may be set to ranges up to 8,000 yards,
which are shown on a drum attached to the pinion
spindle.
A brief comparison of the two sights may not be
out of place here. In the older method ( viz .,
rocking -bar) the procedure was as follows : A
specialist found the range with an instrument
depression range finder," it was then
called the
telegraphed, by means of a large dial something
like a clock face, to the gun group commander ,'
who transmitted it vocally to the gun -layer. The
layer adjusted the sight by means of a bond wheel
on the worm spindle and the range drum , and then
elevated or depressed the gun until the sights bore
on the target.
Now , it is an axiom in gunnery that there is a
definite angle between the “ line of sight ” (an
imaginary line through the sights to the target)
and the “ axis of the piece 9 ) (an imaginary line
down the centre of the bore of the gun ). With the
automatic sight, however , the lever roller cam
keeps this angle, so that the gun is always laid
for any object on which the sights bear ; thus
if the layer looks along the sights and elevates cr
depresses the gun until the sights come on the
target, he knows that, provided the tide and " error
of day corrections beall right , the gun is correctly
laid . It is obvious, then , that with the automatic
sight the rapidity of fire is greatly increased .
In conclusion , I may say that the model consists
of over 350 pieces of metal, etc. , and the only lathe
work is the gun and pedestal, which I had done
locally, as I have no lathe. The sights and cheeks
of the carriage are bronzed by the process used in
the Service , and the woodwork is finished with
walnut stained varnish , and the whole looks very
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Two Views OF MR. JAMES G. BURNET'S INSTRUCTIONAL MODEL 12 -POUNDER Q.F. GUN WITH
AUTOMATIC SIGHTS.
For description ]
( see pagos 444-446 .
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effective. The model fits in a pine case , which is
raised from the ground by large rubber buffers to
protect it from shock in travelling.
Some Suggestions for Testing
Model Engines .
By H. H. HARRISON .
(Continued from page 395.)
HAVE very carefully considered the question of
I

testing , and have cometo the conclusion that its
adoption is not practicable, for the following
reasons :-( 1 ) The clearance added to the engine
by the adoption of an indicator would be objec
tionable. ( 2 ) The work in driving it would be an
appreciable fraction of the total work developed
by the engine . ( 3 ) As model engines do not
run at scale speeds , but vary from 600 to 1,000
r.p.m. , considerable difficulties would be experienced
owing to stretching of the cord and the disturbing
BG
F G

FIG . 5 .
inertia effects due to the rapid reciprocating of the
indicator mechanism.
The simplest , cheapest , and most effective
method of ascertaining the mean effective pressure
is, in my opinion, to use a throttled pressure gauge .
In pipe systems carrying air, gas, or water under
pressure, and where this pressure is fluctuating,
a pressure- gauge, if attached , will not give a steady
reading , but oscillates rapidly , the frequency of
oscillation depending on the variations in the
pressure .
With a view to obviating wear of the pinion and
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quadrants of the gauge, it is usual to throttle on
the gauge-cock, as the mechanical system then
tends to take up a mean position , and the pointer
indicates approximately the mean pressure pre
vailing in the pipe line.
If the pressure variations occur periodically and
regularly , and the maximum and minimum pressures
have the same values at each recurring period, then
the gauge will indicate the mean pressure exactly ,
provided the cock can be adjusted very closely
to suit the periodicity of the pressure variations.
The use of a throttled pressure -gauge to measure
the mean pressure in a steam engine cylinder is
not a new idea, but was suggested and the arrange
ment fully described by Prof. Ripper a few years
ago. I need not bother you with the theory as
to why a throttled gauge behaves in such a manner,
but will only point out that an electrostatic volt
meter when connected with an alternating poten
tial dynamometer gives a steady reading. The deflec
tion is in this case proportional to the mean square
of the volts, and the reading gives the square root
of the mean square , but it is again an instance
of a mechanism acted on by a periodically varying
force, and taking up a mean position.
To return to the pressure gauge . If this is con
nected to one end of the cylinder and is throttled
until it gives a steady reading which will represent
the mean pressure on both the forward and back
ward strokes of Fig. 1 , we shall require a second
gauge arranged to read the back pressure only,
when the subtraction of the two readings will
give us the mean effective pressure on one side of
the piston .
cIn order that the second gauge shall read back
pressures only, I have designed the automatic
valve shown in Fig . 5 .
It consists of a double -beat valve, the two cones
of which are actuated by the steam pressure pre
vailing on both sides of the piston . On the out
stroke of the piston ( Fig . 1 ) the steam enters the
gauge FG, and moves the
double -beat valve to the
right , thus shutting off
the back pressure gauge
On the return
BG .
stroke the pressure falls
on the left-hand side of
the piston while steam is
admitted on theright hand.
The difference between the
two pressures causes the
gauge valve to move to
the right , opening the
port to the gauge BG,
which thus reads the
back pressure on the pis
ton . Thereadingof the for
ward gauge gives the mean
pressure of the complete diagram of Fig. 1 , and
that of the second gauge the mean of Fig. 6. The
difference of these readings is the mean effective
pressure on the left-hand side of the piston. If
readings are required on the other side of the piston ,
the apparatus must be changed end for end.
Messrs. Schäffer and Budenberg make an auto
reversing valve which obviates the necessity for
this alteration of connections ; but it involves
more parts, and another valve, and for model
work the added clearance and the increased mass
of metal would be objectionable .
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The steam pressure at the engine should be
kept as constant as possible during the run, and a
small reducing valve would be very handy for doing
this, but I do not know of anyone in the trade
making a small-sized valve of this character .
We now require some means for counting the
number of revolutions, and whatever form of counter

gives the brake a tendency to turn with the flywheel,
and this turning is resisted by weights placed in
a scale pan at the end of a long lever . I do not
propose to discuss the theory of this apparatus,
as I do not consider it suitable for model engine
testing . The type of dynamometer which is, in my
opinion, likely to be most satisfactory is that devised

Back

Forward

Fig . 6 .
is used it must not throw any appreciable work
on the engine . Any of the counters used for
bicycles , and which are actuated by a pin fitted
to one of the spokes of the wheel , would be a good
type to use , and by the aid of a watch the speed of
the engine can be readily ascertained .
Having now obtained the indicated work or the
work put into the engine , it becomes necessary
to consider the measurement of the brake, or
useful work, got out .
This is measured by means of a dynamometer,
of which there are two classes, known as trans
mission and absorption dynamometers respectively,

0)

E

(

by Col. Renard , a French Artillery officer, for testing
high-speed automobile motors . Like the previous
example , it is an absorption dynamometer , and
is shown in Fig . 8 .
An aluminium bar is clamped to the engine
shaft , and is provided with twoflat wings , the posi
tions of which are adjustable . The braking effect
increases as these are moved towards the end
of the bar, and is also proportional to the square
of the number of revolutions. The apparatus
requires calibrating by driving it at various speeds
and with varying positions of the wings, and an
electrical motor is very suitable for this purpose.

Fig . 7.
accordingly as they indicate the power transmitted
by the engine to a motor or absorb the work by
friction or otherwise .
One of the oldest forms of absorption dynamo
meter is the well - known friction brake shown in
Fig . 7 .
It consists of a frame carrying wooden brake
blocks, which are clamped to the shaft or the fly
wheel of the engine. The friction of the blocks

Fig . 9 is an example of a transmission dynamo
meter. Couplings are mounted on the two shafts
the driving and the driven -- and are kept in line
by providing a recess in one of them into which the
end of either shaft enters . The mechanical con
nection between the two shafts is effected by
a coiled spring , and a pointer fixed to one of the
couplings plays over a scale on the other . When
the engine shaft turns, the torque resulting from the
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load is taken up by the spring, which winds up,
and the extent of this or the angular displacement
of the two couplings gives the value of the torque.
This arrangement requires calibrating by applying
known torques beforehand.

cian

and Electri
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spring provided with a pointer which moves over
a scale . The frictional loss of energy due to the
high velocity steam - jet rubbing on the surface
of the blade increases with the length of its path .
By reducing the width of the blade by cutting
away strips from both vertical edges at a time
and noting the deflection on the scale after each
reduction , some idea will be gained of the most
suitable dimensions for the blade.
In Fig . II a turbine steam nozzle is fixed on a
similar steel spring with index and scale , and the
connection to the boiler is made by means of a
flexible tube fairly slack. As the steam discharges
to the atmosphere, the reaction will deflect the
spring in the direction of the arrow . Now remove
the nozzle and steam pipe , and reproduce the
deflection by applying weights whose line of action
corresponds to the centre of the nozzle ; then, if

Fig. 8 .

TITIT

The amount of steam used by an engine can be
ascertained by noting the amount of water fed
to the boiler during the fun . For this purpose
a feed - tank should be used , and at the start the
weight of water or the volume in cubic inches
noted , and also the level in the gauge glass on the
boiler. At the conclusion of the run water should
be pumped into the boiler from the tank, until the
level in the gauge glass is the same as at the start .
The difference between the water remaining in
the feed- tank and that originally there gives the
amount used in the engine , and by reference to a

Fig . 9.
steam table in your engineering pocket -book ,
theweightof steam used can be ascertained .
The model steam turbine offers opportunities
for some interesting and instructive experiments.
In Fig . 10 , a turbine blade is fixed to a light steel

707

0

FIG. 10.
W is the weight of steam discharged per second
(previously ascertained by experiment) and R
the weight giving the same deflection, the velocity
of the jet in feet per second will be
ER
W
where g is the gravitational constant 32'2 .
Further, if the experimentalist has an electrical
motor, he can easily measure the relative frictional
losses in different parts of his engine by coupling
it up to the motor and successively disconnecting
piston, crosshead , and connecting -rod, and so on .
I will bring my paper to a close with a few cautions.
Above all , try and keep all conditions, such as
steam pressure and speeds, as constant as possible.
Do not work out results to three or four decimal
places. If you find a calculation yields such
a result as 18.375 , say, reject the decimal portion, as
all you can be really certain of is that the figure
is more than 18 and less than 19 .
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Do not introduce into your results what an old
chief of mine described as the “ co -efficient of
involuntary mendacity .”
A number of skilled experimentalists with
Tefined laboratory instruments and methods can
only tell us that the velocity of light is somewhere
between 2.9 and 3 : 1 X 1010 centimetres per second.
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Small Tesla Transformer .

By F. E. BORNHARDT.
" HE photograph reproduced on the next page
represents a small Tesla transformer I made
THE
Its chief measurements are :
recently .

In the discussion which followed Mr.
Harrison's excellent paper several
'members asked for further informa
tion on the methods employed in
Teading the amount of torque whilst
the whole dynamometer apparatus was
revolving The author gave a brief
description of the optical methods
employed , Mr. Greenly mentioning the
machine designed by Prof. Dalby , when
at Finsbury College, to give a direct
reading of the power absorbed , and also
describing the device he (Mr. Greenly )
proposed to effect the same purpose .
This is shown in the accompanying
sketch ( Fig . 12 ) , and consists of a

لیگ

--Scale ,
Traversing
Pointer
gear wheel

Cear wheel
fixed to counter
'shaft

Threaded portion
of countershaft

Fig. II .
SUODOTIGUITAR
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Torsional
Spring

Coubling
to Engine

Bearing
Fixed
Gear wheel
Fig.

Secondary coil, 4 ins . between ends and it ins.
diameter ; primary coil, 1 in. high and 3 ins . diam .
The secondary, S, was made by rolling cartridge
paper up into a tube ( about five layers ) , and
pushing ends ( E E , Fig . 1 ) over, securing them

Fan
Loose
Gear wheel

E

T

12.-MR. GREENLY'S PROPOSED DIRECT
READING TRANSMISSION DYNAMOMETER.
S

P

P2
E

T !
B
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pair of independent spur wheels placed on a
countershaft to the dynamometer shaft. One of
these wheels is fixed to the countershaft , but the
wheel connected to the braked disc fits on the
threaded portion . Both the discs of the dyna
mometer are toothed to suit the gear -wheels on
the countershaft. It will be easily understood
sthat the countershaft will revolve with the dyna
mometer shaft (at the same rate if the gear -wheels
have an equal number of teeth ), but as the braked end
will fall behind a definite amount according to the
doad , the broader gear-wheel will travel along the
threaded portion of the countershaft. To transfer this
longitudinal motion to the scale a forked lever work
ang in a groove may be employed as indicated on the
sketch . The countershaft would be better threaded
with a fine double thread , and the whole of the gear
could be previously calibrated in the manner sug
gested byMr. Harrison in his paper. All gear on the
braked side of the transmission spring should be as
light as possible to prevent“ hunting . ” With a Morse
tape machine oi some other similar instrument,
the torque and speed could be permanently recorded .

Fig . 1. -SMALL TESLA TRANSFORMER .
with seccotine ; it was then given several coatings
of shellac varnish , and one layer of No. 28 s.c.c.
wire was wound on as closely as possible. The
ends of the wire lead to terminals T T' , Fig . 1 . Th
primary, P, consists of a stout ring of cardboard
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in my case taken from the lid of a cardboard phono
graph record box, wound with one layer of ordinary
bell wire, which is fastened to the cardboard by
means of four twine bands . The coil, P , is supported
by the two end wires , P. P : ( Fig . 2 ) . There was no
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owing to the high tension and frequency of the
spark .
Experiment II .
- Take several Geissler tubes,
or electric lamps , and hold these near the
terminals, 1 T? ;
they will immediately light

Cork enomelled black
( Rubber Tube

Polished
bross

Sealing wox

Screw
eye
T

Tube
glued
in

Gloss
Tube

Fig . 3. - SPARKING APPLIANCE
need for more support , as the coil is very
light . The whole is mounted on the base , B ,
which is polished mahogany , as are the ends ,
E E , giving it a good appearance, the green
silk covering the wire being left untouched . The
transformer was constructed to work with a
small spark coil giving a f - in . spark, and it docs
its work well .
I have done most of Tesla's
experiments with it , of course only on a small
scale .
The diagram ( Fig . 2 ) giving the connections of the
apparatus might be of interest to readers ; also the
sketch of the spark gap ( Fig . 3 ) , which is at G in
sketch , Fig . 2 . The following effective experi

Fig . 4.—MR. F. E. BORNHARDT'S SMALL TESLA
TRANSFORMER .
up , without having to be in connection with the
terminals.
Experiment III . —Take a piece of silvered paper
mounted on a cardboard (about i ft . square) , and .
touch one terminal with a corner of paper. On .

4 volt accumulator

Wire connected with outer layer of jor

*P
Leyden jor
in porolle

P11

S
T

P2

G

• Spark qop

Spark coil
Wire connected with inner layer of jor
Fig. 2.-DIAGRAM OF CONNECTIONS.

ments which can be done with this apparatus
might also be of interest .
Experiment 1. - When starting the apparatus,
small electric brushes can be noticed at the terminals,
TT of the transformer .
On approaching the
finger to a few inches of the terminals , the brushes
will become larger and spread out up to the hand .
If we bring our finger still closer , fat sparks will
cross over, but we will not be able to feel these

the coil being set to work the whole surface of paper
will be covered with a network of fine sparks, giving
a beautiful effect. Among the numerous other
experiments the preceding one seems to be little
known , but is to my mind the prettiest.
The whole apparatus , excluding spark coil, was
made for less than 3s. It has well repaid the
little time and trouble taken over it , by giving me
many an evening's pleasure .
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Practical Letters from

our

Readers .
[ The Editor invites raiders to make use of this column for
discussion of matiers of practical and mutual interest.
may be signed with a nom -de-plume, if desired, but
name and address of the sender MUST invariably be
though not necessarily intended for publication .]

the full
Letters
the full
attached

Spark Coil Efficiency .
TO THE EDITOR OF The Model Engineer .
DEAR SIR ,–Would some of your correspondents
be good enough to give their experiences of the
efficiency in watts of spark coils when using a pres
sure of from 8 to 24 volts . For instance, I have
an 8 -in. spark coil, and I find that with 12 volts
and 3 amps . I obtain a good id-in . spark , and for
every additional ampere used I get, approximately ,
an additional inch of spark ; in other words, the
efficiency of the coil, in watts, is as follows:
1 -in . spark .
36 watts
2 - in .
48 watts
60 watts
3 }-in.
And so on until I obtain the full 8 - in . spark, when
the current used is about 10 amps . , or 120 watts.
When I mention
spark ,” I mean a good, fat ,
free spark - not an occasional thin one. - Yours
M. D.
truly,
Model Automatic Railway Couplings .
TO THE EDITOR OF The Model Engineer.
DEAR SIR , —Referring to the subject of auto
matic couplings for model railroads, and to the
letter from Mr. Schulz on page 595 of issue dated
December 21st , 1905, I herewith submit a few com
ments. The coupler suggested is a simple form of the
old " Riller hook ," as used in this country on passen
ger cars many years ago, but with the hook reversed ,
as shown in sketches herewith .
With due respect to Mr. Schulz , I would not
recommend any model railroad engineer to equip
his models with this form of coupler, for reasons
here given . It will be readily seen from the
sketches that the
connection between cars
equipped with Miller hooks depends entirely
on the alignment of the cars on the track , and
that should a car derail it would immediately
become disconnected from adjacent cars and run
into the ditch. This fault may have been one of the
reasons why this type of coupler was discarded .
While the damage done to model rolling- stock
going into the ditch is , of course, very small com
pared to that done on full - size railroads, still, no
doubt , model engineers are as anxious as any road
master to keep their derailed cars somewhere near
the track . Of course, with the Master Car Builders ' or
M.C.B. standard type of coupler --with which most
railroad modellers are familiar - the heads cannot
slip past each other laterally, and therefore the
chances of a derailed car parting from the train are
very much lessened . Possibly the appended
sketches and notes regarding the Miller coupler
may be of interest .
The Miller coupler was an intermediate stage in
the development of the M.C.B. coupler. The first
Miller coupler equipments were made with barrel
and head in one piece , and with solid hook A.
This casting rested in a floating stirrup, which in

turn was supported on a stirrup carrier, on which
it moved laterally . The floating stirrup and
coupler were kept in a central position by a helical
spring on either side. The idea is shown by Mr.
Schulz. A later type , B, was provided with a
swing hook or knuckle, C , and having suitable
locking and unlocking attachments. It can be
readily seen that to uncouple solid Miller hooks
they must be pulled apart" laterally against the
force of the springs, until the hooks could pass each
The swing hook, therefore, greatly facili
other.
tated coupling, and especially uncoupling, opera
tions, and marked another great advance in the
development of the vertical plane automatic
coupler.
The Miller coupler was gradually superseded
by the Janney coupler, which was later adopted
as the type of the Master Car Builders' standard
coupler, now universally used throughout North
America on 250,000 ( actual 251,875 ) miles of rail
roads. During the transition period from Miller
to Janney type many cars , such as private and
Pullman cars, using one style of coupler had to be
hauled over roads using the other style. With such
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MODEL AUTOMATIC RAILWAY COUPLINGS.

cars the difficulty was overcome thus : -One method
was to remove the casting A or B, and replace it
with a barrel D , fitted with removable Miller head
E or F, and Janney head G. Each car carried
two Janney and two Miller heads, which could be
interchanged in a few minutes. Another method
was to provide a hollow casting H , known as a
Miller hood , which could be placed over the hook
and fastened with a pin passing through both hood
and hook . The hood was made with the Janney
contour lines, and consequently would intercouple
with any Janney head . In extreme cases dis
similar adjacent couplers were connected with
link and pins, as used on the freight cars at that
time.
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I am preparing a set of drawings of a M.C.B.
coupler for #in . scale , which I hope shortly to
submit to you , -Yours faithfully ,
ARTHUR WILFRED LINE .
Pasadena, Cal., U.S.A.
Strange Electrical Effect .
TO THE EDITOR OF The Model Engineer.
DEAR SIRS,-In our workshop , which is lighted
by electricity with our own plant , two of the belts
running on the countershaft appear to be charged
with electricity .
Holding the fingers 3 or 4 ins.
from the belts produces sparks and gives slight
shocks, and at night the whole belt shows luminous ,
The dynamo is in a separate house from the belts.
Can anyone give a remedy ?-Yours faithfully,
Windermere.
E. C. THORNBOROUGH .
Cold Brazing.
To The Editor Of The Model Engineer.
DEAR SIR , —There is in April 12th issue a note
Ex- Apprentice,” in which
on cold brazing by
he says : Take 1 oz. fluoric acid , 2 ozs. brass filings
and I oz . steel filings.
Are hydrofluoric acid
and fluoric acid the same ? I obtained the above
2 ozs. of brass filings and i oz. steel filings, and
added
oz . hydrofluoric acid , as the chemist said
it was the same as fluoric acid . It did not take
any effect when I tried to braze two pieces of brass
together. I let it dry, but it then went to a dust.
I should be very grateful to you if you would
enlighten me . - Yours faithfully.
G. ELLIS .
London , S.W.
TO THE EDITOR OF The Model Engineer.
DEAR SIR . - In reply to your letter of to -day,
I think your correspondent's failure to obtain a
good result in his brazing is due to his being supplied
with dilute instead of concentrated fluoric acid .
In the first place “ hydrofluoric ” and “ fluoric
are synonymous, the latter being merely the
modern abbreviated name given to the acid .
I think, however, that the acid bought by the
enquirer was the hydrofluoric acid used for dis
pensing -- viz., that of strength as set forth by the
British Pharmaceutical Society. As this is far
from being up to the strength of the concentrated ,
it is evident that the substitution of this dilute for
strong acid would make considerable difference in
the results obtained . I would recommend Mr.
Ellis to buy the acid from a wholesale chemist,
although the cost is somewhat of a drawback .
The smallest quantity sold is 4 ozs. at is. 4d . ,
whilst the lead bottle containing it costs 2s . and
is not returnable. Care must be taken throughout
the operation to see that the acid does not come
in contact with anything but lead , platinum , rubber ,
or earthenware , as all other metals, etc. , are
vigorously attacked by it ; the acid would thus
become charged with impurities which might
cause some trouble. A basin can be easily made
out of sheet lead for mixing the acid and filings,
and a lead spoon can be used for measuring out the
acid .
Remember that glass is instantly corroded by
this acid . Finally, the filings should for preference
be of cast steel , and of pure soft brass—not gun
metal or phosphor-bronze.
Trusting that the above answer is satisfactory ,
and that Mr. Ellis will be as successful as I have
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been in the use of this brazing method.
Yours truly ,
Ex - APPRENTICE .
(Wholesale chemists who will supply are Hux
table, St. John Street. E.C. , and Townsen & Mercer.
Bishopsgate Street, E.C.-ED. , M.E. & E. ]

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 dear nine days before its ksua
date of publication .)
London .
N Saturday, April 21st, the Society visited
the Old Kent Road works of the South
O
Metropolitan Gas Company. About thirty
members were comprised in the party , which was
conducted by Mr. Sims, of the gas company's staff.
Starting at the beginning of the process , the
retorts were seen in full work . They are built
in one long range, and there are five rows, the
charging and discharging machine being adjustable
to the height of any row. Each retort, 20 ft. long
and about 18 ins. in diameter, is recharged every
six hours, and is heated to a white hot temperature
by burning carbon monoxide . When all the coal
gas has been driven off , a machine with telescopic
hydraulic ram is placed before the retort , the doors
at both ends of which are opened . The ram on the
face of which is an iron shield is then driven right
through , forcing the residual coke out of the opposite
door and through a trap in the floor of the retort
house into a hopper below, where it is quenched
with copious streams of water. During the whole
of this operation water is directed on the ram of
the coke extractor to keep it cool .
The retort having been emptied, the charging
machine is run into position and supplies a fresh
charge of coal . This machine comprises a hopper for
crushed coal and a trough, which is filled from the
hopper and run right into the retort , turned over , and
withdrawn automatically by compressed air . The
coal is thus deposited evenly throughout the length
of the retort . When filled the retort is closed for a
further period of six hours. The gas is collected
in a box placed over the range of retorts , back
flow of gas being prevented by a water trap .
The various processes for purifying the gas and
collecting the by -products were closely followed , and
meters dealing with 1,000 ft. of gas a minute
examined. The Society also visited the engine
house, from which are driven the fans for sending the
gas through its purifying course and into the gas
holders, and inspected the testing and recording
instruments which are in constant use .
A most instructive and enjoyable afternoon
terminated with a vote of thanks to Mr. Sims and
to the South Metropolitan Gas Company.
FUTURE MEETINGS . Wednesday, May 23rd ,
Model-Making Competition .
Readers of THE
MODEL ENGINEER who are not known to any
member of the Society can obtain tickets ad
mitting to this meeting, price is. on application to
the Secretary .
V1511 . -On Saturday afternoon , June 2nd , a visit
will be made to the Fulham Electricity Works.
Members wishing to join the party are requested to
notify the Secretary not later than May 29th.
HERBERT G. Riddie , Hon . Secretary , 37, Minard
Road , Hither Green , S.E.
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Queries and Replies .
(Atention is especially directed to the first condition given below
and no notice will be taken of Querles 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 Querles
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 subjecis should be written on different slips, on
one side of the papa only, an: the sender's name MUST be in
scribed on the back . (2 ) Querles 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 , and also a " Queries and Replies
Coupon " cut out from the advertisement pages of the current
issue. ( 4) Queries will be answered as early as possible atter
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, Fled Stred , London , E.C.)
The following are selected from the Querles which have been replied
to recently :-( 16,004) Electric Fan Motor. W. M. (Glasgow) writes :
I wish an electric fan motor to work on 100 -volt circuit (Company's
supply) ; also to work with 40 volts derived from accumulators
having two plates in each cell, each plate being, 3 by 2. (1) Is it
possible to get one complying with these conditions ? (2) What
voltage and amper age would motor have to be ? ( 3) If resistance
is required, would a 60 -volt lamp do, and should it be connected
in series or parallel ? (4) Could i charge my accumulators from
100 - volt circuit and what resistance would I use ? (5) On electric
lamps you see 100. 8. A. I know 100 stands for volts and 8 for
candle- power. What does A stand for?
( 1 ) The motor would have to be wound for 40 volts and a resist
ance placed in circuit when required to run it from the 100 - volt
supply mains. (2) Depends upon what sized fan you wish to use.
One taking say for amps. at 40 volts would do for ordinary
ventilating purposes. For this a resistance of 80 to120 ohms
would be needed, according, to current taken by motor within
above limits. (3) We should advise a wire resistance (variable )
for convenience in starting . (4) Yes ; through a resistance of about
70 or 80 ohms, as your cells are of small size . See recent query
replies on the subject. ( 5) A stands for “ alternating , " meaning
alternating current supply.
A. W. J. (Kil
( 15,829] Kapp Dynamo Windings.
winning) writes : I have the field -magnet (wrought iron) of a
dynamo 34 ins. by in. Kapp type, and propose to wind it and
an 8 -cogged drum armature 21 ins. in diameter to give a current
of 10 volts at 3 amps . I have toe means of driving it at about
1,000 revolutions. Can you give me quantities and size of wire
for both ? I proposed putting on it andhave got 1 lb. No. 22 for
armature and 4 lbs. No. 18 for field . What would have been the
result ?
Speed is very low ; 2,500 would be better otherwise machine
will not give more than about 60 watts. If machine has an
armature of 24 ins. diameter by 3t ins. long you should get about
120 watts at proper speed and with other parts of machine of
correct proportions. We should advise No. 23 for the field coils
connected in shunt.
( 15.939) Primary and Secondary Cells, etc. R. R. S.
(Nailsworth) writes : I should be much obliged if you would answer
the following questions : -- ( I). What is the advantage of a “ constant
bichromate cell described in your handbook over a " Fuller " ?
Which is the cheaper to maintain ? Which is the better for charging
and lighting purposes ? (2) In charging a 4-volt accumulator with
three of above what resistance is necessary ? (3) How many
8-volt t-amp. lamps could Ilight with five of above cells ? (4) Do
H.E. lamps give as much light as ordinary
? (5) Howmany
two -pint Leclanchés are necessary to ringlamps
a bell on 100 yards of
2/22iron wire ? (6) What wire should I use to wind field -magnet
and armature of motor with 1-3-in . armature and field -magnet
which before had 54 yds. of wire enclosed ?
(I ) There is not much to choose between the various types of
bichromate cells. The two fluid ones are, perhaps, the more
constant for fairly heavy currents at a steady rate. ( 2) None will
be required, as voltage of three cells will only be six at a maximum .
(3) With four cells in series about four, or at most five , lamps
taking amp. each could be run. (4) Yes, if candle-power is the
same. (5) Resistance - 100 yds. of No. 22 iron wire S.W.G.
would be about 24 ohms. About a couple of cells in series would
probably do. Depends partly upon resistance of bell. Try two
first of all. (6) No wire enclosed. See " Small Dynamos and
Motors,"7d. postfree, for particulars of windings.
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(15,632) Cutting Thread on Angle Pipe. (Chelten
hamn ) writes : I have enclosed a sketch (Fig. 1 ) of an angle pipe
fitting with thread on the one end, and I want to cut the thread to
corner marked with arrow . How am I to hold this fitting ? The
pitch of thread is 20 to the inch. I may state I have a screwcutting
lathe.
There are several ways of accomplishing the required result, but
we cannot advise you as to the best method , because you do not
give us any dimensions of the piece of tube. If the tube is of large
diameter (say over 1 in .), and the angle of the tube is not so acute
as to prevent it clearing the slide-rest, you may be able to chuck
it in the self-centre, using the “ inside jaws as shown in the
sketch (Fig. 2). If this is not possible, then chuck a piece of rod
and turn it down to fit the inside of the tube and screwcut as
shown in the last illustration. Another method would be to mount
the work between the centres as shown in Fig. 3 , both ends of the
tube being plugged. If the angle of the fitting is too acute, then
the device shown in Fig. 4 may have to be resorted to, the piece
of plate being made sufficiently long to act as a carrier. The
latter should be set so that the centre enters square with plato
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Query.15632
CUTTING THREAD ON AN ANGLE PIPE,
as indicated in the drawing. The remaining method to be de
scribed is only applicable if the piece of tube is comparatively
short. The tube should be clamped on angle plate as shown, so
that the end of the tube to be threaded runs truly. If the over
hang is at all excessive the end may be plugged and supported
by back centre .
( 15,977] Enamelling Boiler. P. L. (East Dulwich ) writes
Could you please let me know if I could varnish boiler after it is
enamelled, or would it become sticky ?
Most of the enamels used for such purposes contain varnish , and
therefore the extra varnishing, if the stuff is of good quality, will
not make much difference. However, there is a limit to the tem
perature both enarnel and varnish will stand. In no case will
either material stand the heat of a naked
flame. We would prefer
not to give the boiler the additional coat of varnish you propose,
but to thoroughly bake on the enamel. Tne darker the colour used
the better
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( 15,610)
Small Electric Installation . W. M. ( King's
Cross) writes : Would you be kind enough to answer the following
queries for me ? I am a constant reader of The MODEL ENGINEER,
and find it most useful. We are just having current laid on.
Will 220 volts do for driving i h.-p. motor and charging accu .
mulators ? The company supply a form in whichthey want to
know how many watts or amperes we require. Will you please
say what is the right amount to order. We shall never want
to charge more than six (4 volts) cells at one time. Will you
please give rough sketch of wiring from main to motor and charging
board.
For the 1 h.-p. motor you will require say 1,000 watts — i.e.,
220 volts and a current of 5 amps. For the accumulators another
3 or 4 amps. will be ample to allow . Charge your cells through
some lamps as shown in sketch .

May 10, 1906

If you are intending to employ an induced draught, then we
can advise you to go in for a 20 -in . by 32 - in . verticalmultitubular
boiler. The design may be almost identical with that on page 37
of the new edition of " Model Boiler Making," but we should advise
the longitudinal seam to be double riveted . The plate thickness
may be in . The tubes should be twenty in number and it ins.
They should be expanded in , not screwed and nutted,
in diameter.
as shown in the illustration
in the book . You will require rolls
for the plates, or you can purchase the plates already fianged and
rolled from Mr. T. Goodhand , 37, Paget Street, Gillingham , Kent.
For natural draught we would recommend a boiler 23 by 36 with
thirty tubes.
( 15,693) Working Small Galvanometer. J. McL. (Spring.
burn) writes : I bave made the vertical galvanometer from
instructions given in The MODEL ENGINEER , January ist, 1902 .
I tried it with a two- pint Leclanché
cell, and got a small deflection from the
Fig. 1. - DIAGRAM OF CONNECTIONS FOR CHARGING CELLS,
quantity coils," but the deflection from
the " fine coils was hardly perceptible.
Should the sides of the formers be in
- Main
sulated like the core ? Are the “ fine
coils
not supposed to indicate the
deflection. Would you kindly
greater
+ Main
tell me the weakest cell to test it with ,
as I would like to make it perfect ?
The fine coils are for higher voltages
and the thick wire coils forlarge currents
at
low voltage. It is advisable to insulate
16 cnlamps
the former on which the wire is wound,
Switch
from the latter. · The voltage of the two
Leclanché cells would not be enough to
affect galvanometer to any greatextent
when connected to the fine coils. But we
suspect the fault really lies in the needle
not being free - perfectly free to swing on
its pivot. Unless you have got on a deal
ohhote
more fine wire than that stated on article,
we should say the deflection in connecting
two Leclanchés would be very marked .
Failure of Automatic
( 15,957 ]
Cut - out.
C. A. H. (Sussex) writes :
+ Main
Could you tell me why this automatic
Meter x fuse
cut-out does not work ? When the dy
Bax
namo starts charging you have to press
the cut-out in, and then it stops in all
right ; but it will not pull out when the
Resistance
voltage drops-- you have to pull it out.
I have tried altering the tension spring,
but have to set it very weak to get the
dynamo to pull it in at the required
voltage, and I have also put all the strain
that I could upon the spring to see if it
would pull the cut -out out when the volt .
age dropped, but it would not. I had
to pull the coil away by hand. What
puzzles me is that when the dynamo is
working and brushes not on commu.
not
Main
tator of dynamo,
you put charging
switches in and thenpress cut-out in with
Query 15610
your hand it stops in, and will not pull
out unless you pull it out with your hand.
I always thought that it should not hold
FIG. 2.-WIRING DIAGRAM FROM MAIN TO MOTOR .
in with a back E.M.F. from cells. Have
sketch (not reproduced) of wiring of
sent
ALPHA (Southsea )
15,978 Pump for Oil Burners.
switchboard in charging room . There is also one with bus bars
:
writes
I
want
a
pressure
for
tank
pump
supply
air
to
foot
a
a
battery
in
room
The
.
wiringseems
me, poles,
and I and
poles
testedcoils
square, which is to supply a paraffin burner. It is to be worked
of dynamo to see if cut-out was onright
the toright
of
off the main crankshaft of an engine making 400 revolutions per
cut-out were tested a little time ago and were found perfect.
minute and to keep up 40 lbs. pressure. What size would the
It is difficult to understand your rough sketch of cut-out. The
cylinder of pump be, and what stroke should I want ? Would a
connections appear to be correct, and we are inclined to the opinion
bucket leather do the same as an ordinary air pump, or could you
that the armature of the cut-out has lost a great deal of its mag
tell me the best means of making a plunger ? I think a leather one
netism , that is ifwe correctly interpret your sketch and explanation .
The result would be that the shunt coil does not repel the armature
would wear too quickly. What is the best way of fixing the hand
force pump for starting up ?
with sufficient power to put in the contact, and that the series coil
As the supply of air required is very small after the tank has
overpowers the armature and keeps the contact in with a reverse
been pumped up at the commencement, we hardly see the necessity
current, We advise you to refer to the makers of the cut-out
of the power air pump. Probably a cylinder in , diameter and
if you know their name. If not you could try re -magnetising
13-in , stroke would be ample. You need not it an inlet valve ;
the armature, taking care to make it of correct polarity. It may
the cylinder may have a hole in its side near the top of the stroke.
be that the cut-out coils have been connected up at some time
Leather is in some cases unsuitable, as the heat evolved during the
so as to produce wrong poles and thus have de-magnetised the
compression stroke perishes the material. A hand force pump
armature to a considerable extent. Have you tried changing over
(Primus) may be purchased ready made for 4s. 6d . They are fitted
the connectionsof the main wires to the cut-out so that its poles
nto the sideof the tank .
willbe reversed when the serics coil is acting.
15,981) Vertical Boiler ." R. E. J. (Nottingham ) writes :
( 15,948) Concerning Daniel, and Bichromate Batteries.
have recently built a horizontal engine, 2 -in . bore by 4 -in, stroke,
W. A.D.( Carmarthenshire) writes : I would be very much obliged
with feed pump worked from crankshaft by eccentric, and I now
for information clearing up the following points in the book,
wish to build a vertical multitubular boiler to drive the engine,
" Electric Batteries : How to Make and Use Them ." ( 1) Con
getting the utmost power from it. ( 1 ) Will you give me par.
cerning the Daniell cell. The outer vessel is an ordinary, glass
ticulars of one to burn a mixture of coal and coke; also a sketch
jam pot. That's all right. Now, what ordinary vessel, it any,
if possible ? (2) Can yourecommend to me a book showinghow
could I use for the porous inner vessel containing the Cu plate ?
to build a vertical multitubular boiler of sufficient size to drive my
( 2) With regard to the home-made bichromate battery (page 37
engine ? I have your handbook , " Model Boiler Making," second
of above book), would vulcanite be a better insulator than the
strip of cigar box soaked in hot paraffin wax ? ( 3) Is it necessary
edition, but itdoes not deal with anything as large as Irequire.
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to insulate the carbon plates from the wood binding them together ?
See April 19th issue “ Practical Letters." Yes. Yes, provided
( 4 ) Is melted sealing wax a non -conductor of electricity ?
cells can supply 3 amps. without polarising ; to or 12 volts would
(1) You should use a proper pcrous pot as made for this purpose,
be better, but no doubt it will run with eight.
obtainable from dealers in electrical supplies. They only cost a
few pence each . They are made of a porous unglazed earthenware
so that the liquids can ooze through and communicate. ( 2 ) Vul.
.canite would do very well. There is not much to choose either
The News of the Trade .
way. (3) No. (4) Yes.
( 15,997] Frictional Electric Machine. E. O. (Wicken )
writes : I have recently obtained at an auction an old electrical
[ The Editor will be pleased to receive for review under this heading
machine (seventy years old) , of which I enclose photograph (not
samples
and use.
particulars
of be
newunderstood
lools, apparatus
andreviews
materials
reproduced ). It consists of stand and uprights with glass barrel
that these
for amateur
are
It must
on top driven by hand. There is an upright spring pad at the
expressions
free
Editorial
of
payment
opinion,
no
of
any
kind
back touching the glass barrel, and a piece of silk from pad lies on
being required or accepted. The Editor reserves the right to
and hangs over the barrel. A glass rod in front supports a piece
criticise or commend according to the merits of the goods sub
of wood with three or four long steel or iron pins which touch
mitted, or to abstain from inserting a review in any case where
glass barrel just below the silk . At each end of the wood hangs
the goods ore not of sufficient interest to his readers.)
two brass chains. I would be very much cbliged if you would give
* Reviews distinguished by the asterisk have been based on actua
me instructions how to use it.
Editorial inspection of the goods noticed .
This is a cylinder frictional electric machine. Its use is to produce
* A Small Power Generating Plant.
charges of static electricity for charging Leyden jars and performing
When an amateur purchases a complete outfit he naturally is
experiments such as those explained in our handbook No. 18 .
When the glass cylinder is rotated electricity collects upon the
more p'eased if the new possession does not require this or that
rubber and the primeconductor, that is, the wood cylinder in which
fitting or acces ory before it is made ready for practical work .
the steel points are fixed. The steel points should not touch the
Mr. Bathe, of the Small Power Engine Works, 295, Goldhawk
glass cylinder. The electricity is produced by the friction set
Road, is, therefore, to be commended on his latest production .
up between the rubber and the glass cylinder. The silk flap is to
This electric generating plant, as will be seen by the accom
prevent leakage. The electric charge which collects upon the
panying photograph, is quite self-contained ; it only requires
rubber is negative, and that which collects upon the prime con
a piece of rubber tube from the gas pipe, a charge of water and
ductor is positive. The prime conductor should properly be a
oil, bolting to be banch , and heating the tube when current may
beobtained. The gas engine is Mr.Bathe's smallest type, which
metal cylinder into which the steel points are fastened . As your
will give, we understand, 7-h.p . on test, and it is mounted on a
machine is not made in this way it will be necessary to stick some
cast-iron box bed containing the water supply and gasbag. On
tinfoil all over the wood piece, into which the points are fastened
the side of the bed is a small circulating pump driven by
so as to produce a metal surface; the points should make as good
a round belt from the shaft. This pump is of the centrifugal
contact with the tinfoil as if they were stuck into it. The wood
of the rubber should also be coated with tinfoil if you wish to
tvpe, and has a self-packing spindle. The dynamo is of the
Manchester type, rated at 10volts4 ampères. Its base fits vee
utilise the charge collected there. The chains are for the purpose
of connecting either the rubber or the prime conductor to the
guides on the bed, so that belt tightening is merely a mat'er of
ground when a charge of electricity is to be collected . If the
turning a bolt, as in larger plants. The water will remain
rubber is connected to the ground positive electricity is obtained
sufficiently cool for about four hours and we understand the plant
from the machine ; if the prime conductor is connected to the
has run eight hours coatinuously . Although we were not able to
ground negative electricity is obtained . You should read a good
inake a proper test by attaching to our parcel-sealing gas burner,
text-book on electricity to understand the working of the machine.
owing to insufficiency of gas, the whole engine appeared quite
The face of the rubber should be coated with an amalgam of zinc,
workable and should do all that is claimed for it. For
lin and mercury. It may be obtained from Messrs. ). J. Griffin
accumulator charging the set should prove very ecomonical.
and Sons, Ltd. , 26, Sardinia Street, Lincoln's Inn Fields, London ,
The price of the engine and dynamo is very reasonable, and a
W.C. It is essential to have the machine
quite dry. The best place to use it is
in a warm room after having placed it
before a fire so that it is thoroughly
warm . To try the machine connect the
earth chains to the rubber and to the
ground ; rctate the glass cylinder and try
and obtain sparks from the prime con .
ductor by presenting your hand to it.
(15,983] “ M.E." Steam Locomo
tive. F.W. L. (Tunbridge Wells) writes:
I shall be much obliged ifyou will kindly
advise me on the following question :-I
am building an M.E. locomotive, and wish
to know if the spring brackets on bogie
are supposed to be held tight against the
bogie frames by the setscrew , or whether
there is supposed to beany play on the part
of the spring brackets ?
The spring brackets should be allowed
BATHE
to swing onthe pin ; this increases the
adaptability of the bogie to the road. No
side play is advisable or necessary on the
bracket pin .
( 16,016 ) Steam Ports . A. B. writes :
Will you kindly inform me how to con
struct a high- and low -pressure cylinder
with the steam ways cored in the casting,
as I am making a model of a traction en
gine with a boiler 4 ins. diameter, 1-16th
THE
BATHE ” SMALL-POWER ACCUMULATOR CHARGING PLANT.
in, thick, I ft. long.
We do not advise you to core the steam
those who are on the look -out for such a set should send for
ports of such a small cylinder . You will find it quite satisfac
tory to slot drill them down from the valve face and to connect
full particulars, enclosing a stamp and mentioning this Journal.
the steam ports with the ends of the cylinder by drilled passages.
Refer to the “ Model Loocomotive, " by H. Greenly, for a specimen
of drilling passages for. a compound engine, more especially the
drawing of the “ Webb compound cylinders in Chapter VII.
New Catalogues and Lists ,
( 16,015] Reversing Switch for Motor. S. B. U. J.
( Kenilworth) writes: I should be much obliged if you would give
me a sketch of a reversing switch for a shunt-wound motor. Please
give connections from accumulator to switch and from switch to
Edward O'Brien , Ltd., Coventry . - We have received a price
motor. Can a shunt-wound dynamo be used as a motor without
list from this firm of the Coventry Challenge Cycles, and we note
that a written guarantee for ten years is given with each machine.
effecting the polarity ? Dynamo is supposed to give 3 amps, at
The catalogue and list of easy payment terms will be sent post
Io volts. Will it work all right as a mctor from two 4-volt 20 -amp.
free to readers of this journal upon application .
accumulators in series ?
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EGINNER ' ( Pilton ) writes as follows : -“ I see you invite criticism of your Work
shop Problem ’ articles , which are cer
tainly very instructive and most interesting . I
notice , however , that in most cases you ask readers
to do the job on an old lathe , necessitating a good
deal of trouble in setting up, which , it seems to me,
in nine cases out of ten , if the reader actually had
the job to do, he would get it done outside , unless
he had better appliances. Now, I think the
majority of your readers would be careful, when
getting a lathe , to secure one moderately accurate .
Would it not therefore be of more service if you
could set us to work out wrinkles and adaptions
for doing various metal -working jobs on reason
ably accurate lathes, but of small proportions,
such as surfacing and shaping flat articles, slotting ,
drilling awkward jobs, milling, etc. , making the
necessary attachments , etc. ? "
*
sk
B

We think our correspondent has gone rather
wide of the mark in stating that in most cases we
have asked our readers to work out problems on
an old or inaccurate lathe, for only in the case of
the cylinder boring problem did this condition
apply. In our first problem the lathe was defined
as being hopelessly small and under-powered for
tackling the job in the ordinary way, but it was
not specified as inaccurate. However, taking
Beginner's ” comments ' in their broadest sense ,
we are inclined to think that the setting and solving
of a problem of unusual difficulty is likely to be of
more service to our readers generally than the
designing of attachments or the carrying out of
work which ;, while unusual in its character, pre
sents no great difficulty in its execution when one
has the necessary appliances. We are nearing the
completion of the six problems for which this Com
petition was primarily arranged , but , as we pro
pose to continue the Competition, with certain
modifications, we should be pleased to hear from as
many readers as possible as to the class of problem
likely to be of most service to them , and as to any
alterations in the nature or conditions of the Com
petition they may think well to suggest. We hope
to announce the result of Problem No. 4 next week ,
Answers to Correspondents .
R. P. F. ( Timperley ).— You do not state the exact
trouble you have with your eyes , so it is difficult
for us to advise you . In any branch of engineer
ing good eyesight is a great advantage , if not a
necessity. We suggest that you talk the matter
over with some engineering friend , if possible.
C. F. S. (Philadelphia ). —You might get what you
require from Smith & Son , St. John's Square,
Clerkenwell Road , London, E.C.
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J. W. S. (Glasgow ).- We have already published
matter which covers practically the whole of your
article, and therefore cannot see our way to ac
cept the contribution you have submitted .
J. W. H. ( Cullybackey! .—No. Unless you find by
actual trial that the battery is not doing well
there is no need to remove them .
E. I .. H. (Sheffield ).-- Thanks for letter .
Your
method is impracticable ; you have evidently
forgotten the flanges of the wheels.
A. V. G. H. (Leeds).--We regret that we cannot see
our way clear to make use of your letter.
J. A. B. (Walthamstow ).- We have no information
on the subject, but would suggest that you write
to the captain of the ship in question .
G. C. P. ( Lustleigh ).-- You will find diagrams of
connections in recent issues. See articles on
“ Small Otto Cycle Gas Engine. ”

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 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 Journalwill be sent post free to any address for 138. per
annum , payable in advance. Remittances should be made 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, etc., 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 booksto 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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175 watt Manchester Type Dynamo .
By J. F. WEIGHELL.

MR. J. F. WEIGHELL'S 175 WATT DYNAMO .

HIS was built and wound specially to charge
TH accumulators, and is calculated to give
7 amps . 25 volts at about 2,500 revolutions.
In the photograph it will be seen that the pulley
is extra large ; this is to allow of it being run at
about 1,600 revolutions for charging. After pro
curing the castings and materials, the pole -pieces
were strapped to a Smart & Brown milling attach
ment, and with an end mill in place of the lathe
centre the faces were cleaned up and eventually

surfaced to the ends of the wrought-iron core
pieces. The tunnel is bored out 4 1-32nd ins.
The cog ring armature is built up of stampings
insulated with tissue paper stuck on with shellac
varnish , and contains twelve coils. It is just
slightly under 4 ins. in diameter, and carried on
the shaft by a four -arm spider at each end , four
long /-in. bolts right through at each arm , and a nut
on both ends. Three coils come into each of the
four divisions made by the spider arms, and these
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coils were all wound together, a layer of each at a
time. By this means the ends of the coils and the
inside were kept quite even . The commutator is a
brass casting bushed with boxwood . It was then
fixed on the milling attachment, and twenty -four
divisions marked out by feeding it across a small
circular saw held on a mandrel between centres , and
set so as just to mark.
At every other line the
screw holes were drilled and screws put in . It
was then mounted on the attachment and sawn
into twelve by the aid of the division wheel and
circular saw . The connections are coupled up in
shunt. In the photograph there will be seen two
slots in the wood baseplate. There are also two
similar ones at the other end. These slots are 3 ins .
long by fin . wide, and drop over four x bolts
fixed in the foundation ; nuts and washers come
on top. This forms a very simple and effective
way of tightening the belt.

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, according tomerit.
Al matier intended for this column should be marked " WORK
SHOP " on the envelope.)

ician

r
and Elect

.
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and found so useful as to be in use to the present
day . A piece of 4 -in . gas barrel, about 8 ins. in
length , is taken and one end stopped with a cap ;
to the other end is fitted a reducing socket, having
in its smaller end a short length ( about 24 ins. or
3 ins. ) of 1 -in . barrel , the outer end of which takes
the rubber tube , the inner end being reduced by
forging to leave a small hole as indicated by the
dotted lines . As close to the reducing socket'as con
venient, on the 4-in. barrel, an aperture is cut to

A GAS STOVE FOR THE BENCH .
admit air, while four rows of holes at the cap end
allow the mixture to escape. To make the stove
stand without rolling, four 4 in . diameter pins can
A sheet-iron box
be screwed in to form legs.
made to stand on the bench retains the heat, and
a bar of j -in. round iron across the interior supports
the soldering irons.

A Lamination Stamping Machine.
By WM . PRINGLE .
Cutting Small Keyways .
Often the amateur electrician , after designing
By “ FITTER.”
a motor or dynamo, finds he has to consider
Those who are not the happy possessors of a
ably modify his windings owing to the diffi
lathe often find considerable difficulty in cutting
culty of obtaining laminations the required size.
small keyways. The following is a method used
The stamping machine here described will, besides
with great success by the writer :-A hacksaw
saving considerable cost, enable him to make
laminations to suit his own particular requirements.
blade was first procured and one end was filed at
right angles to the toothed -edge, the other end
It will make laminations from it ins. to 41 ins. in
diameter, and having 6, 8 , 12 , 16, or 24 slots. The
being filed at a small angle to the same (as at A ).
construction will be seen at a glance - one slot is
This was then fixed in a fretsaw frame so that the
end A projected about
in . beyond the jaw.
stamped at a time, the lamination being carried
The keyway was then scribed out on the shaft and
by the revolving mandrel A , Fig. 1 , and the adjust
a slight cut taken all round the line with a fine
able spring and centre which it carries engaging
in the various holes in the division
plate B, Fig. 2. For the various diam
eters of laminations the moving part C
is moved to and from the mandrel in
the slot D. The plain laminations
A
can be bought or cut out of sheet
©
iron , strung and fixed on its shaft and
trued up:
For the machine two patterns are
necessary. After getting the castings ,
A METHOD OF CUTTING SMALL
the bedplate is planed or filed up and
the standards fitted to the slot in
KEYWAYS,
bedplate. The standard is now
bored for the holding -down bolt, bolted
on a faceplate, and bored out to fit a
piece of -in . steel rod , the hole being
cold chisel . This forms a beginning for the saw
drilled right through the bottom part of casting,
which is afterwards drifted or filed square. At -in .
and prevents it slipping and spoiling the work .
hole can now be bored} in . deep at one end of the rod ,
After cutting to the required depth with the saw ,
the other end being slotted 4 in . , and a screw fitted
the superfluous metal was removed with a narrow
to take the hand lever, and the two collars and
chipping chisel and the keyway filed neatly to the
spring fitted as shown. The connecting -link with
exact dimensions. If a fretsaw frame were not
screws can now be fitted , and the hand lever forged
handy, a hacksaw frame could be utilised with a
little ingenuity.
to a tang to take a handle. The various sizes of
punches and dies can be made as required ; they
should be made to fit accurately. The division
Simple Gas Stove for Work Bench .
plate can now be taken in hand . A 31 -in . circle is
By C. BROWN.
cut out of f -in . sheet brass, cemented to a faceplate
The gas stove here illustrated was made by the
and faced up, a centre being made for drilling after ;
writer in an emergency, for heating soldering irons,
five members are cut as shown with a small V - tool.
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A LAMINATION STAMPING MACHINE.
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The plate has now to be divided . If the reader has
overhead gear and a division head , this will be an
easy matter. If not, the divisions can be accurately
marked on paper, gummed on the brass, and marked
through with a small centre punch. After taking
the paper off, these are enlarged with a small drill.
The division plate can now be screwed to the bed
plate by means of two f -in . screws. The bearing
for the mandrel A can now be bored ; this is best
done by boring a small hole through the division
plate and bedplate, from the centre which was
previously marked , then with a pin -drill (the pin
of which this hole should fit) bore the recess to take
nut and washer as shown . A 5-16ths-in . hole is
bored through and tapered with a reamer. The
mandrel is now turned out of Muntz metal , having
a -in . hole and thumbscrew to take the rod and
spring with steel centre, which engages in the divi
sion plate . The other end of mandrel is screwed
1 in . and fitted with thumb nut. The collar E is
removable . Fig . 3 shows a flange and washer fitted
instead to take a large lamination .

Testing and Adjusting the Back Centres
of Lathe.
By H. R. BECKETT.
Having occasion to do some drilling by the lathe
requiring accuracy, the following method of test
ing the back centres occurred to me . It is, how
ever, only applicable to lathes having hollow
mandrels , and can only be done during the evening,
or when it is dark - time generally convenient to
the amateur. It will only require doing once, and
will be time well spent for all who contemplate
doing serious work with this kind of tool.
The front centres must first be correctly adjusted,
using sharp pointed , truly turned centres — pre
ferably those not hardened, as this process, unless
done very carefully, is apt to throw them out of
truth . Clean out the mandrel bore by poking
through small pieces of waste or rag with a stick .
Fix up a powerful lamp, incandescent gas burner
or , best of all, an acetylene lamp at the back end
of lathe mandrel, so as to project a strong beam
of light through the mandrel bore. A mirror at
the back of the source of light will be a further
improvement. Now take a piece of thin white
card about 6 ins . square, and describe on it a num
ber of concentric circles about in. distance apart,
using black drawing ink and making the lines fairly
thick ; pin this card to a rectangular block of wood ,
so that the centre -pricked hole in the card is at a
level with the lathe centre, and with the circular
lines facing the beam of light. Let the room be
made as dark as possible, shutting out by screens
all the stray light from the lamp used. Move the
poppet head to the far extremity of the lathe bed
and place the card , taking care that it is square on
the lathe bed and the centrally pricked hole is
exactly on the point of back centre. A set -square
placed across the lathe will keep the block of wood
which carries the card square and in its correct
position.
The disc of light projected must be adjusted
until it exactly fits the circles upon the card . It
is as well to first turn the lathe to see if the mandrel
is truly bored . If the bore is not central to the
axis of mandrel, the discs of light will wobble, and
it will be of no use proceeding any further with
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this test ; this, however, is very unlikely to be the
case . If there is no wobble, and the disc of light
does not coincide with the circles on the card ,
the headstock must be adjusted by loosening the
large bolts and using the set- screws usually pro
vided for that purpose ; if not , it must be tapped
with hammer until the correct position is obtained ,
and then made fast. Do not overlook the fact that
any alteration in the back setscrew will necessi
tate adjustment of the front setscrew also , for
upon moving the back setscrew you put the
headstock centre in a fresh position. A little
patience is required , but one will be well repaid by
the future accuracy of the work turned out . If the
edge of the projected circle of light is not
sufficiently defined, the back headstocks can be
brought up closer to the light. Of course, the
greater the distance that the observation can be
made the greater will be the divergence shown if
the centres are out , and the more sensitive the test
in consequence .
Another way that I have tried - precise enough
for most work, but not so fine a test as the above,
but can be applied to any lathe — is this : True up
the front centres as before. Take a piece of hard
wood having one side planed smooth , and about
2 or 3 ins. thick ; attach to the bottom of this
another longer piece of wood which has been
made a sliding fit in the lathe bed. Put a sharp
twist drill — the bigger the better — and carefully
drill a clean hole through the wood , placing the
prepared smooth side of wood for the exit of the
drill and feeding up the wood by means of a plate

CARD FOR USE
IN TESTING
THE BACK CENTRE
OF LATHE.

on the poppet head, another small piece of wood
being placed between the wood being bored and
the plate, to ensure a clean exit to the hole. With
draw the drill and test this hole with the poppet
head centre, and examine carefully to see that it
exactly coincides with the exit end of the hole.
Of course, with this plan it is necessary to use a
drill that runs true .

Bronzing Brass.
By “ Ex -APPRENTICE .”
Mix i oz. of flour of sulphur and † lb. of pearl
ash, and put in an ironladleover a good fire. Keep
stirring until it is a well mixed reddish -brown mass,
and then turn out on a flat stone. When cold , pour
on it 3 pints of boiling soft water, and, after standing
for some time, pour off the clear liquid and keep it
for use . The article to be bronzed should be care
fully cleaned with dilute nitric acid and then hung
in the liquid until dark enough . To make the
coating more permanent, the article should, after
having been dipped once, be washed and dried , and
again placed in the bronzing solution .

May 17, 1906.

Our

" Workshop

The Model Engineer and Electrician .

Problem

”

Competitions .

General Conditions.
We offer a prize of 1os. 6d . for the best reply to
the workshop problem given below.
Replies to
the problem should be illustrated by sketches or
drawings showing how the suggested solution is to
be carried out. Each reply will be awarded marks
in proportion to its merit, 100 marks being the
standard for a reply which is considered as per
fectly fulfilling the conditions of the problem .
Where two or more replies are considered of equal
merit as regards solution of the difficulty, the prize
will go to the one which gives the clearest descrip
tion and drawings ; but it should be remembered
by competitors that a proper appreciation of, and
remedy for, the difficulty propounded in the pro
blem will count for more than mere neatness in
the preparation of the reply, or ingenuity of sug;
gestion . A record will be kept of the marks gained
by each co.npetitor, and a special prize , of lathe
accessories or tools, value £ 5, offered by Messrs.
Drummond Bros. , Ltd. , will be awarded to the
competitor who scores most marks in connection
with the first six problems. The following are the
general conditions applying to the competition :
( 1 ) All descriptions to be written in ink on one
side of the paper only.
( 2 ) All drawings to be in black ink only, and to
be on good white paper or cardboard of about fools
cap size. They should be clear and distinct, and
well-proportioned, but need not necessarily be made
to scale.

An Electric Clock , and
was Made.

461

How It

By E. Collier FLETCHER.
HE clock just completed by the writer, and
THIherewith illustrated, is a purely electric
timepiece, as it is not dependent on another
clock for its motion . It is self-contained, the
batteries going behind, so that the whole can go
under a glass shade and stand on a bracket or
mantelshelf ; an excellent timekeeper as well as an

( 3) All descriptions and drawings should have the
full name and address of the sender and the num
ber of the problem they refer to clearly written
upon them .
(4) We reserve the right to publish the whole or
any portion of any solution we may think of
sufficient interest to insert.
( 5 ) The competition will be judged by the Editor
of THE MODEL ENGINEER, whose decision shall be
accepted as final.
(6) All replies to be addressed “ Workshop
Problem Competition ," THE MODEL ENGINEER,
26-29, Poppin's Court, Fleet Street, London, E.C.

Workshop Problem No. 5 .
Having a small lathe without slide-rest, to make
a good number, say 50, small cheesehead
screws— diameter of head, 5-16ths in.; diameter of
screw , $ in.; length under head , if ins. to 2 ins.
The difficulty is to make the screw blanks, owing
to the small diameter compared with lengths,
and solutions should only refer to this. They are
supposed to be threaded by dies in quite the ordi
nary manner, either in the lathe or by hand . We
may say that even with a slide-rest such a job as
making these blanks in the ordinary way is not by
any means easy , as a trial will prove.
The last date for sending in replies to this
problem is May 24th .

Fig . 1.-AN ELECTRIC CLOCK : FACE REMOVED .

electrical novelty. On an examination of the
photograph and sketches, it will be seen that there
is a pendulum which has a soft -iron armature at
bottom , swinging over an electro -magnet, which
gives impulse to the pendulum as required. About
the centre of the rod is the contact -maker, a V.
shaped piece of steel pivoted at the top. As the
pendulum swings this piece catches the notched
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piece fastened upon the spring, but as long as the
pendulum has a good swing it rides over the notch,
but when the swing gets short the bottom of the
V-piece catches in the notch and pushes it down,
and the end of the spring — which has a short piece
of silver wire affixed — is depressed into the mercury
cup shown on the right-hand side of the photograph
(Fig. 1 ) . This makes electrical contact, actuating
the magnets and giving another impulse to the
pendulum , which swings a number of times from
its own momentum before contact is required again .
This contact arrangement is as described in the
M.E., June ist, 1901, and works satisfactorily .
Fixed at the top of pendulum -rod is the ratchet
lever driving the works, and this lever is so arranged
that, no matter what the swing of pendulum be, it
pushes one tooth of the ratchet wheel each second.
As the length of pendulum regulates the time
keeping, the armature is made adjustable and the
magnets form a sliding bracket to adjust to the
armature. The works are adapted from an ordinary
cheap circular alarm clock with the balance arrange
ment and alarm works taken out . Now that the
principle of the working of the clock has been
described , the construction can be commenced.
The pendulum -rod is a piece of 3-16ths- in . round
brass rod , 11 ins. long, tħe bottom end threaded
up for i in . A circular disc of sheet brass , 2 ins.
diameter, is soldered to the rod, the centre being
14 ins. from the bottom . Next solder a short piece
of 1-16th - in . steel rod into the pendulum -rod at
right angles to the disc and 54 ins. from the bottom
of rod . The V - piece is ofsteel, -in . by -in ., filed
nicely to shape and drilled an easy fit for the steel
pin . Two small collars of brass are soldered on
the pin as shown (Fig . 8 ) . The V -piece must have
no play yet swing freely. Next obtain a piece of
soft iron for the armature, 2f ins. by fin . by
3-16ths in . , bore a hole in centre, and tap same to
screw on bottom of pendulum -rod. A 3-16ths - in .
nut is also required to lock the armature on rod .
Slightly flatten out the top end of pendulum -rod
by hammering, and bore a 5-32nds-in. hole for the
pivot. The magnet bobbins are turned out of
some hardwood to the dimensions given ( Fig . 9)
and bored 7-16ths-in. Wind the bobbins with
No. 22 covered wire, about 4 or 5 ozs. on each .
Wind them so that one has a north and the other
a south pole . If cotton - covered wire is used , cover
the bobbins with green silk first pasted on to paper
for appearance. The magnet cores are of 7-16ths
in . soft iron and are driven a tight fit into the soft
iron base, 3 } ins. by i 7-16ths ins. by 3-16ths-in.
Two holes for wood screws are drilled as shown in
Fig . 10. The centre of cores must be about 2 ins .
apart. The sliding bracket carrying the magnets
needs no comment and need not be made accurately
to sizes . Four wood screws in the runners tighten
up the bracket when adjusted .
The contact arrangement should now be taken
in hand . The part A ( Fig . 7 ) is strip brass, the
top portion being bent over at right angles & in .
as shown.
A piece of watch - spring 51 ins. long
is soldered to A. Underneath the other end of
spring solder 1 in . of silver wire. From a semi
circular piece of brass | in . wide and as deep as the
spring, file a notch as C ( Fig . 7 ) to catch the V
piece on pendulum rod . The part B ( Fig. 7 ) is also
made from strip brass tapped 3-16ths in. top and
bottom , and with a screw at top and lock nut.
The bottom end of this screw is drilled , and a peg
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of vulcanite inserted to insulate it from the spring.
The little mercury cup is made from a cycle
lubricator with a 3-16ths-in. screw and lock nut
( Fig. 7 , B). Next obtain a circular tin - cased
alarm clock . It will be noticed on removing the
case that the next wheel to the ' scape wheel has
60 teeth and revolves once a minute. Get a wheel
made the same size, but with 60 ratchet teeth ,
and fit to the spindle in place of the other wheel.
In the writer's clock this wheel was it ins. diameter.
The balance springs and alarm works can be
removed, as they will not be required again .
From some strip steel fin . wide by 1-16th in .
thick make the bearings for the pendulum pivot,
one being shown at Fig. 3, the front one being as
shown in the photograph (Fig. 2 ). The hole x
( Fig. 3 ) is larger than the pivot, so that it will not

Fig . 2. - CLOCK MECHANISM ,
touch there. Solder the bearings to the front and
back of works as shown ( Fig. 2 ). The pivot of
steel rod 3-32nds in . diameter is shown in Fig. 4 , and
the ends are reduced to about 3-32nds in . They
mu st be a nice easy fit. To make the ratchet lever,
file a strip of brass to dimensionsof C (Fig. 5 ), and solder
to pivot as shown . At the top, pivot the piece D
on a steel pin , so that it hangs free, but without
side play. Solder a length of fine watch -spring
to a convenient partof the work to bear against the
ratchet -wheel H ( Fig. 5 ) to prevent it slipping
backwards. Obtain a 2 - in. length of darning
needle or cycle spoke, and solder to the front
bearing as shown in Fig. 2 . Before doing this,
however, it would be advisable to fit the other
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parts together on the woodwork, as this ratchet
lever is rather difficult to adjust correctly .
The base is a piece of mahogany, 7 ins. by 84 ins.
by } in . thick, and the upright is a similar piece,
18 ins. by 64 ins., screwed to the base, and with
angle pieces of wood to support the upright as shown

to be carefully filed to ensure a correct position ,
and the spring H ( Fig. 5 ) adjusted to suit D.
The batteries can be two Sac Leclanché cells ;
Empire
cells joined
in
the writer uses
series.
The wiring is as follows :-One wire
from the magnets goes to a terminal of the
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DETAILS OF MR. E. COLLIER
CHER'S ELECTRIC Clock .
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battery, the other wire goes to the mercury, cup.
The opposite side of the contact -breaker A ( Fig. 7 ) .
is connected to the other terminal of the
battery. It will make a neater job if the wires
are all carried behind the woodwork out of sight.

M

K

H

in the photograph (Fig. 1) . As the back plate
of works has to be 2} ins. in front of the upright,
screw blocks of wood to same and solder two
pieces of brass each side of works. Blocks of
1 -in. by 1 -in. mahogany go behind each side of
contact -breaker_to bring it the correct distance
from upright. Fit the parts together as far as made:
Solder the top of pendulum rod to pivot and put
the wheels in the works. Screw works to the
blocks of wood and these blocks to upright. Fix
the magnets underneath armature centrally and
screw the contact -breaker in position with the
spring horizontal, and fill the cup with niercury .
The V -piece on pendulum rod comes over the spring ;
the bottom of V should be fin . below the notch
in C ( Fig. 7 ), and this notched piece should be
soldered to spring so that it will be į in , to the
right of pendulum rod when hanging vertically.
On giving the pendulum a swing it will be noticed
that as long as the swing is strong enough to carry
the V-piece beyond the notched piece, it will not
move the spring, but when the swing is so short
as to only carry it to the centre of the notch the
V drops in same and contact is made . When the
pendulum is got to work as above, the fitting of
ratchet lever can be finished .
The wire E ( Fig. 5 ) must be so adjusted
to the curve in lever D that it only pushes one
tooth of the ratchet-wheel , no matter what the
swing of the pendulum is. The curve in D will have

ਕੀ
FIG . 9

35 "

FIG . 5 .

FIG . 1o.

To minimise sparking in the mercury cup, a con
denser should be made consisting of about 56 sheets
of tinfoil 5 ins. by 4 ins. interleaved with paraffin
paper, as on a spark coil. The ends are joined
one to each side of the contact -breaker. In the
photograph ( Fig . 1 ) the condenser will be seen
fitted in a narrow wooden box and screwed to the
back of the upright above the batteries. The dial
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arrangement is the only part now required to
complete the clock , and a celluloid dial should be
purchased from some wholesale jeweller. It is
glued in place of the old one. A glass bezel should
also be purchased . Turn a mahogany ring as shown
in the photograph, to fit friction tight and come
flush with the dial, and on this the bezel is screwed .
When the clock has been got to work satisfac
torily with about 24 swings of the pendulum to a
contact, it can be taken to pieces, the woodwork
French - polished , and the brasswork lacquered ,
which , if nicely done, will give the clock a handsome
appearance. With the Editor's kind permission
the writer will be pleased to reply to any enquiry
for further information through the columns of this
paper .
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tional losses the excellent figures which appear in
the last column were attained in the trials, which in
one case lasted five hours, and in the others nine
and ten hours respectively . - Engineering.

The Construction and Repairing
of Motor Bicycles .

)
By “ SREGOR ."
(Continued from page 404. )
*HE lubrication of bearings does not always
receive the amount of thought that should
THE
be given to these details, and often the most
convenient place to drill a hole for the inlet of the
oil decides the question, without any consideration
respecting the action of the bearing from the pres
sure of the shaft and thrust upon it to resist the oil
entering. A common form of this error is the
position of the hole for feeding the connecting -rod
bearing ; this is usually on top, as shown in Fig. 13 ,
20

A New Transporter Bridge. - From the
Practical Engineer we learn that the second trans
porter bridge in this country is under construction
at Newport, Monmouthshire, and is to be
Oil feed NOT
Oil feed
opened in June . The first of the kind
NO /
2
is across the Mersey, between Runcorn
and Widnes . The Newport bridge , which
is similar to those in operation at Rouen
and Bilbao, spans the Usk, and provides
a crossing considerably lower down the
river than the old stone bridge , which
is necessary in view of the development
of the east side of the river. Across the
river, at a height of 170 ft. above high
water mark, is a girder, held by cables,
Bolt hole
Bolt hole
Bolt, hole
on which a trolley is to be drawn by
FIG
13
.
.
electric motors. Suspended from this
trolley by thirty steel ropes is to be a
No. 1 . For a vertical engine this is about the
car, 40 ft . by 30 ft . , divided into three sections
worst position around the pin to enter the oil, for
-two outside for pedestrians and the middle por
the fact that the maximum pressure of the thrust
tion for vehicles . “ Altogether the car will accom
is at this point, which tends to prevent the oil
The
modate 200 passengers and six vehicles.
crossing will occupy about one minute.
Y
Oil feed
Suction Gas - Producer for Pumping. — For
Oil feed
many years gas power has been commonly used
wa
for operating small pumping stations for the water
About 300
supply of towns and villages, and has proved con
Recess
for oil
venient and relatively economical, even where it
has been necessary to use ordinary lighting gas as
Joint
the fuel. The introduction of the suction gas
D
producer has, however, made it commercially
D
advantageous to use gas power for pumping in
many cases where steam would otherwise have had
the preference. As showing at how low a cost it is
now possible to pump with such plants, even when
FIG. 14.
working on a relatively small scale, the following
.
Mess
by
dow
put
plan
with
obta
figu
rs
n
ts , may be of interest :
getting on to the pin . The hole on sketch marked
Tanres
., of Birmingha
gye, Ltdined
m
No. 2 has also the disadvantage of being in the
Coal per
maximum pressure area ; also , when the pin is
h.-p.h.
Pump, Head
Location of Plant.
rotated in the direction of the arrow the surface of
ft.
lb.
h.-P.
the pin tends to force the oil back up the holes,
I
20
2.17
as a moment's consideration will show that the sur
Welwyn Water Works 1.896
8
1.6
.
Paris -Plage
137.6
13 9
face of the pin's action is to that effect. But No. 4
(coke )
hole, although equal distance to that of No. 2
255
1.3
| 13.64
from the centre (or No. 1 hole ), has the advantage
East Kent
1.28
330
( 12.96
that the pin's surface tends to draw the oil down
The pumps were, in all cases, driven by belting
the hole instead of forcing it back when running in
and gearing, yet in spite of the consequent fric
that direction as indicated . No. 3 "hole is farther

HI
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away from the maximum pressure area , but the
action of pin surface is similar to No. 2 . On the
other side of bearing, the No. 5 hole has the dis
tinct advantage of being away from pressure area ;
also , the pin surface has the greatestsuction action
on the hole ; hence position No. 5 is the correct one
for entering the hole ( this is governed, of course,
by the direction the pin runs ). At this point, where

Fig. 15 .
the hole enters the bearing, the brasses should be
scraped below the bore surface, so as to provide
room for the oil to run along the surface of pin , as
shown in Fig . 14. The recess should continue
within about fin . of edges of bearing, and each side
of joint line as indicated.
As pointed out in the last article, the amount of
work on the lower half of the bearing is very slight
compared with the top half, which receives the
thrust of the explosion, therefore requiring much
less lubrication. The recess on the feed side of
bearing might be connected with the recess on
opposite side by the narrow groove D , which pro
vides an easy passage for part of the oil , and ensures
a good supply for the high-pressure half of bearing ,
where most needed .
This method of lubricating a crank -pin refers only
when the oil is fed from outside of the rod, as is
the usual practice.
This practice is reversed on
some makes of high -speed engines, and the oil is
fed to the bore of bearing through a hole in crank
shaft and pin , as shown in sketch , Fig. 15. The oil

Oil groove
Vent hole ?

Collor
Fixed sholt
Revolving wheel
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Support
FIG. 16.

may be supplied by gravity, or forced with a pump.
The advantages of the brasses being recessed as
in Fig. 14 remains good , as the hole in pin , when
pressing against the face of brass, will not throw
the oil out freely until opposite the recessed portion ,
which would receive a supply at each turn of the
crank.. The centrifugal action of the crank
suffices to throw the oil out. The ports for the oil
can be drilled , and the ends plugged up in the shaft
and pin.
Another error often made in the lubrication of
machine details is an attempt to supply oil through
the boss of a revolving wheel to lubricate the pin
and bore on which the wheel runs. This method

is successful for a rocking lever, etc. , which only
rocks backwards and forwards; but the centrifugal
action of the revolving wheel tends to throw the
oil out of hole, instead of allowing it to run on to the
pin . As might be expected , without a further
consideration of the action of the wheel, the right
method to use for lubrication in cases of this
description is as shown in Fig. 16, or as shown in
Fig. 17. Fig. 16 shows a groove cut along the sur
face of the fixed bearing pin intersected by another
groove cut down the face of the support. Oil ,
when fed into the groove on top of the support ,
readily runs down in the groove along face of pin ,
and drawn around the bearing face by the revolv
ing wheel . Fig. 17 shows a similar application of
the idea with the fixed pin drilled down the centre,
and the small holes to provide the outlet to the
bearing These are apparently small details in
the general construction of a machine, but are such
that can be easily overlooked.
Respecting arrangements for holding main bear.
ing and connecting -rod brasses from turning round ,
a simple plain glut of sufficient strength to resist

Revolving wheel

Oil,

そして

FIG . 17 .
the normal tendency of turning under ordinary
circumstances is good practice, for this reason
should the bearing, for want of lubrication or
other reason, get hot, and consequently seize the
shaft or pin , in which case the glut , being the weakest
spot, would now shear off, and allow the outside of
the brass to become the actual bearing surface ;
otherwise, if the brasses were rigidly fixed, prob
ably the connecting -rod would either bend or
break up and smash a few expensive parts of the
gear. This illustrates the necessity of periodically
carefully examining every working part of the
motor, when it will easily be ascertained if the
bearings, etc., are in proper order, and if one had
sheared the glut, it should be rectified , and allow
the bearing to work under its original condition .
( To be continued . )

PATENT OFFICE HUMOUR .-A New York attorney
filed an application for improvements in a centri
fugal pump . The Patent Office declared the in
vention inoperative, and demanded a working
model . The Patent Office was requested to send an
examiner to Trenton to inspect the machine in
actual operation ; but this the Patent Office refused
to do. The attorney , therefore, politely sent a
7 - ton pump to the Patent Office from Trenton to
satisfy a " sceptical examiner. Twenty-one men
were required to get it into the examiner's office.
Scientific American .
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Notes .

By Chas . S. LAKE .
THE INVENTION OF THE STEAMBOAT."
In a paper entitled as above, read before the
Institute of Marine Engineers recently , the author,
Mr. J. H. Hulls, put forward the contention that
an ancestor of his, Jonathan Hulls, was the inventor
of the steamboat.
In support of this claim the lecturer said that it
was his desire and purpose to prove that the said
Jonathan Hulls, who was born in the year 1699,
invented a machine for carrying vessels out of or
into any harbour, port or river against wind , tide,
or calm , and in doing this he quoted from an old
and valuable work in two volumes entitled ,
“ Stuart's Anecdotes of the Steam Engine,” pub
lished by Wightmans in 1829. In one of these
volumes the frontispiece consisted of a portrait of
Jonathan Hulls, and in the other there appeared a
drawing and description of the machine for assisting
vessels against the various conditions of weather
and tide mentioned above .
The author next referred to the official patent
specification No. 556, dated A.D. 1736, of Jonathan
Hulls'
Propelling Vessels, ” from which it appears
that the invention “ consisted of two beams of
timber laid parallel to each other , between which
and near each end is fixed an axis , and behind the
fore axis is fixed a standard of one or more upright
pieces of timber with pulley or small wheel on top .
On the said fore axis is fixed three wheels, and on
the hindermost axis two wheels with an inter
vening space , in which space are fixed six fans that
turn upon that axis . To each of the outermost
wheels on the fore axis is fixed a rope, one end of
which is also fixed to the hindermost corresponding
wheels and directed in an alternate manner , and
another rope is to go from the left hind wheel over
the standard with a large weight at the end , so that
as the wheels move backward or forward the fans
are brought into and keep a direct motion in the
water , which forces forward the water in which the
machine is placed.
“ The power that is to put and keep this machine
in motion is a fire engine , which operates upon the
machine in the following manner : -A rope is fixed
at one end to the middle of the wheel on the fore
axis and at the other end to a piston which goes
into a cylinder vessel placed near the boiler con
taining a proper quantity of water , in which boiler
the water is rarified, and from thence the stream is
conveyed into the cylinder vessel and there con
densed in order to obtain a vacuum , which causes
the weight of the atmosphere to press on the piston
and so give motion to the whole machine."
The lecturer further quoted a work by Mr. Bennet
Woodcroft, of London University College, in which
reference was made to the patent granted to
Jonathan Hulls in 1736, and a description given of
the manner in which he, the inventor, converted a
reciprocating rectilinear motion into a continuous
rotary one to drive the paddle wheel , and Wood
croft remarked that Hulls' mode of obtaining a
rotary motion was new , ingenious and superior to
that of Papin .
At the conclusion of the paper , the chairman
briefly reviewed the history of the inventions which

May 17 , 1906 .

led up to the appearance of the first really successful
steamboat — that of Symmington in 1788 – inciden
tally referring to Hulls' invention of 1736.
A series of lantern-slides were shown descriptive
of the various stages of steamship from the earliest
to the most modern vessels.
RECENT ADDITIONS TO THE BRITISH Navy .
The Fairfield Shipbuilding Company, of Glasgow ,
have had in hand two vessels of the new scout class,
the Forward and the Foresight. The first-named
vessel recently completed her official steam trials
off Skelmorlie, in the Clyde district, and as a result
of six runs over the measured mile she realised a
mean speed of 25.286 knots when developing 14,995
i.h.p., this representing a quarter of a mile in excess
of the guarantee with 1,500 h.-p.less than that stipu
lated . Eight similar vessels are on order in which
speed is the dominant factor , and a radius of action
at 11 knots of 5,000 miles has been obtained . The
principal function of the boats is to bring news of
the whereabouts and doings of hostile fleets, and
for that reason they are lightly armed, having only
ten 12- pounder and eight 6 -pounder guns , with
two tubes on deck for firing 18 -in . Whitehead
torpedoes to enable them to deal with torpedo -boat

Fig . 1.-- MR. S. A. H. Noel's AUTOMATIC
RAILWAY COUPLING .

destroyers. There are twelve boilers of the Thorny
croft type supplying steam at an average pressure
The engines are of the
of 250 lbs . per sq . in.
four-cylinder triple compound type driving twin
screws .
FATAL EXPLOSION ON A “ BUCKNALL LINER .
An inquiry was recently held at Caxton Hall,
Westminster, into the circumstances attending the
explosion of a steam pipe, with fatal results, on the
ss. Johannesburg, 2,774 tons , belonging to the
Bucknall Steamship Lines , Ltd. , of London . At
the time of the occurrence the vessel was proceed
ing on a voyage to South Africa , and when off the
Casquets, in the English Channel, a loud report
was heard , and the engines immediately stopped.
After the stop valves had been shut and the steam
cleared off, it was discovered that the main steam
pipe had burst, killing five of the Lascar firemen
on duty , and so severely scalding a sixth that he
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died as he was being carried up the ladder to the
deck . The pipe had given evidence of being
defective on the previous voyage whilst the vessel
was lying at Algoa Bay , and temporary repairs
were carried out under the supervision of the chief
engineer. Later at Cape Townthorough repairs were
organised , and finally the pipe was hydraulically
tested in the presence of the chief en
gineer of the ship and other engineers.
The pipe gave no trouble on the home
ward voyage, but it was thoroughly
overhauled at Shields by the owners'
superintending engineer and his assistant .
In spite of this , however, the explosion
took place with the results described .
The Court found that the casualty and
loss of life was not caused by any
wrongful act or default of any of the
engineers or superintendents concerned .

tion on purpose to illustrate the application of the
couplings to wagons with
dead -end " buffers,
but the goods wagon is built to 1904 specification
12 ft . long to carry 10 tons .
It is fitted with draw-bar , cradle , and laminated
springs, which operate both the drawbar and the
buffers ; the underframe is cross -stayed and strutte

THE NEW CUNARDERS .
The two mammoth turbine steam
ships now building for the Cunard Line
the Lusitania and the Mauritania
will each have a beam of 88 ft . , this
being, so far as can be ascertained , the
first occasion on which the beam of the
ss . Great Eastern , which was 83 ft . , has
been exceeded .

Model

Railway

Wagons .

Fig. 2. - ENLARGED VIEW , SHOWING APPLICATION OF
By S. A. H. NOEL .
COUPLING TO WAGONS.
'HE models illustrated herewith were
T built by me to exhibit a pair of
automatic railway couplings, and
were on show at the Colliery Exhibition held at
in the usual way , and it is also fitted with a working
brake of the ordinary type .
the Agricultural Hall , Islington , in June , 1904.

CAMBRIAN

TARE 3-2-0
1130

CARDIFF
6510 Con

Fribed rout.c.W.R. 144251

Fig. 3.-MR. S. A. H. NOEL's MODEL RAILWAY WAGONS .
These models are built to a f -in . scale, 6 }-in.
gauge , and are complete in every detail .
The coal wagon is built to rather an old specifica

A sketch ( Fig . 1 ) is given on page 466 of the
actual coupling to illustrate its working ; and an en
larged view of the wagon ends is given at Fig . 2 ,
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Induction Coils for X - Ray and
other Purposes .

By JoHN PIKE..
Batteries.
'HE source from which the operator is to derive
TH the supply of electrical current necessary for
working his coils is conveniently considered
in the commencement of this series . It must be
said that many existing handbooks dealing with
the subject of spark coils give somewhat unqualified
statistics when the important detail of battery
power is treated- e.g. , we read in two such works
specifications of coils of various sizes which run
other details being omitted - in this fashion :
E.M.F. required .
Spark length of coil.
8 to 12 volts.
I in.
I2
2 ins.
12
3 ins.
I2
4 ins.
16 to 20
6 ins .
All of which are misleading and likely to seriously
handicap the operator. The 12-in. spark coil
described by Mr. Allsop fitted with an Apps break
of the hammer type, is stated to give this length of
spark easily “ with two or three large cells ( Bunsen ,
Grove , Edison -Lalande, chromic acid , or accumu
lators) giving about 12 amps, in the primary cir
cuit ” -i.e . , equal to an E.M.F. of 4 to 6 volts .
As a fact , there can be no question that the whole
list of coils mentioned above, and many of larger
size , may be worked to full spark length with
“ two to four cells of fair size and capacity .” All
the coils figured in this book are supplied from at
most six cells ( 12 volts ) , and give the full length of
spark, using one or other of the mercury breaks
illustrated . As a rule , however, and one or another
is in daily use , no more than four cells ( 8 volts ) are
used .
Of primary batteries, the kind usually chosen
will be the bichromate ( bottle) cell. This has, when
freshly charged , an E.M.F. (electro -motive -force )
of 2 volts, which quickly falls to 1.50 ; therefore,
for the 6-in . coil referred to in the above table
thirteen or fourteen such cells would be required
to give what we may term a steady 20 volts.
Such cells as the bichromate , unless constantly
cleaned out and recharged ( the best charge is
6 ozs .
Chromic acid
Water
36 ozs .
Sulphuric acid
3 ozs .
Mix the latter acid gradually with the water , then
add the chromic acid ), are of small practical
for the main
value in radiographic work,
or
reason that as usually sold
purchased
they are much too small. The current fails
and the novice adds cell to cell , with the result
that his break ,” if of the usual hammer type,
sticks -- the platinum contacts fusing by reason of
the great heat generated- and , sooner or later , his
coil breaks down . Every additional cell means
greater risk of this catastrophe.
The expression has been used " cells of fair size
and capacity.” This, so far, conveys no informa
tion of real value.
In these articles any
reference to
cells ” will , unless otherwise stated,
mean storage cells— secondary batteries— or accu
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mulators : the capacity being not less than 21 amps .
A useful class of accumulator for the purpose is the
battery fitted up in a celluloid case and sold for
motor- car spark ignition .
They are sold in pairs
as 4- volt accumulators, each cell having a steady
2- volts pressure , and when chosen of the larger
sizes they answer very well for coil ” work , being
reliable , portable, and well-made, and may , now -a
days , be readily recharged .
The capacity in ampere-hours depending upon
the surface area of the positive plates in each cell ,
it follows that increased capacity must mean in
creased weight and larger bulk . The makers of the
" E.P.S.” storage batteries adopt a plan in des
cribing them which gives the information required
by the intelligent purchaser- this is , the number
and size of the plates in each cell. Thus, a 4- volt
( two-cell ) battery of 21 amp . -hours capacity con
tains in each cell seven plates ( four negative , three
positive), each measuring 4 ins. by 4 ins . ; the
35 amp .-hours battery contains in each cell eleven
such plates ; and the 70 amp .- hour twenty -one in
each cell . The weight of the latter battery ( 4 -volt,
two -cell ) comes out at about 56 lbs .: a weight
which is , to say the least , inconvenient ; but it is
clear evidence of the fact that if we want capacity
we must put up with increased weight .
Many “ 4 -volt accumulators " are sold as
" 60 amp.-hour,” which contain no more than
seven 4 X 4 plates in each cell . Allowing for
some exuberance of imagination in writing the
advertisements of such, it is clear - and easily
demonstrated, if necessary, that their capacity is
exaggerated . It is only fair to say, however, that
we find the increased weight so great a drawback
that we frequently purchase them , although we
know from an inspection of the size and number
of the plates that the capacity cannot be as stated .
The term “ ampere-hour " indicates that a battery
of, say, 21 amp.-hour capacity will give current at
the rate of i amp . for twenty -one hours, or 3 amps .
for seven hours ; thus , if we have a small lamp
which takes į amp ., this ought to be lit continuously
for forty- two hours .
As induction coils designed to give sparks from
2 ins . to 10 ins. have their primary winding mostly
of a gauge not less than No. 14 S.W.G., and as
this wire carries a current of 9 or 10 amps . , it is
easy to understand that if the current is available
it is very easily taken . It follows that the current
consumed in working spark coils is much greater
than is generally said to be the case . An ammeter
or amperemeter and a voltmeter should always
form part of an outfit. Adjusting the ammeter in
series with the battery and coil, the operator can
tell at once how much current he is consuming ,
and with the voltmeter he finds out, by connecting
it by wires to the terminals of his battery , the
condition ( as to voltage ) of the battery as a whole ,
or each cell separately. In a subsequent article
will be found described a switchboard fitted with
ammeter and voltmeter for this purpose, together
with diagrams of connections.
Depending to some extent , of course, on the class
of break used, the ammeter will usually register
something like 9 amps . It follows that the batteries
should be of large size so as to be able to give the
current required without damage to the plates.
Accumulators, as a rule , are labelled with a notice
to the effect that a safe discharging rate is a certain
number of amperes. This rate is undoubtedly
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being often exceeded without the user being aware
bought and fixed up very readily by the operator
himself ( see Fig. 2 , where a 50 c.-p. lamp is placed
of the fact , and very often also - as the writer
in a brass socket screwed down to a large size gas
experiences, without any damage ; but this refers
to short runs only .
block ) . A length of silk -covered twin lamp wire is
Summing up the matter of batteries — accumu
connected firstly to an adapter , A , and at some
convenient place the two strands are separated as
lators are strongly recommended . They should be
shown . One of them is then cut, and the bared
chosen of the largest capacity possible , the con
siderations being weight and price . If the reader
end made fast to the socket, the piece cut off also
connected and carried out for attachment to the
can see his way to two 3 - cell batteries , with twenty
one plates in each cell , and is prepared to
negotiate the weight of them ( approximately ,
A
with acid , 224 lbs . ) he will be sure of all the
current he requires . Failing these, of course, his
choice must fall on those containing fewer plates
as being more portable and less costly , but it
B
should be noted that each cell contains not
fewer than seven plates , each 4 ins . by
4 ins .
FIG . 2. — -DIAGRAM OF CONNECTIONS FOR CHARGING
What has been said on the matter of bichro
ACCUMULATORS .
mate batteries refers mainly to the “ bottle ”
bichromate in which the zinc plate is small,
even in the quart or three - pint sizes.
If ,
battery . The two terminating wires must not be
however , cells much larger than these are
attached to the battery terminals until we have
purchased in which the carbons and zincs
ascertained their polarity. Now , a lamp being re
more nearly approximate 9 x 6 ins. - more
moved from the nearest or most convenient bracket,
over , if they are built with two zincs and three
the plug or adapter is put in its place— a 50 c.-P.
lamp is also to be put in the socket .
Having at
carbon elements, then the bichromate battery
will , no doubt , be found useful ; at least , three
hand a small glass of water, slightly acidulated ,
cells would be required .
For the motor break ,
the bared wire ends of B and C are dipped in it,
two “ pint bichromate batteries ' will be found
keeping them about 4 in . apart . The current being
switched on , bubbles of gas will be evolved from
convenient , as the motor runs easily with 3 volts.
the wire which is negative, and this wire must be
Of dry batteries, the only really practical cell
attached to the negative terminal of the accumu
is the Edison -Lalande, the E.M.F. is under i volt ,
lator marked
and commonly painted black ;
and the amperes about 300. Several of these
would be useful , the largest size especially so.
the other wire is positive ( + ) and is attached to
Twelve of these would equal a four -cell accumulator
the + terminal , painted red .
and there would be plenty of available current.
If the adapter can be left permanently in place ,
the + wire may be coloured red -a drop of red
The accumulators are charged from a direct
sealing-wax-and we then know on future occasions
current supply very easily. In most towns this is
how to connect the wires ; but if after charging the
apparatus is removed and put away, then it will be
safest to always test the wires for polarity before
fixing to the accumulator terminals for another
charging
In place of the acidulated water, a piece of
may be used .
It is also
pole -finding paper
a convenience to have a china turn or tumbler
switch - of suitable size for the voltage and current
usod - fixed on the board .
( To be continued .)

Fig . I .--ACCUMULATOR CHARGING SET.
available , and if the user has access to any installa
tion , nothing is simpler than to charge from the
nearest or most convenient circuit , using a 50 c.-P.
lamp as resistance ; the sketch herewith ( Fig. 2 )
shows how this is done. The time taken to charge
a 4 - volt battery - i.e . , two -cell ( seven 4 X 4 -in.
plates in each ), would be about twelve or fourteen
hours.
Convenient " charging sets ,” or special boards,
covered in box pattern , can be bought for charging
from direct current lighting circuits , complete with
ammeter , etc. , as in Fig . 1 , but if something simpler
is desired or cheaper, the necessary parts may be

A New TRANSPORT WAGON . - A new type o
railway wagon of two storeys, specially for use in
transporting troops, has been invented by a Russian
engineer, M. Rykovski. Each wagon can carry
180 men , or an entire company, and under healthy
conditions as to fresh air. These new wagons are
to be tested on the new line from St. Petersburg
to Vologda.
THE “ MAURITANIA'S ” ELECTRICAL EQUIPMENT .
-The electrical installation fitted on board the
Cunarder Mauritania will be the largest and
most complete ever fitted on board ship. There
are to be electric hoists for passengers and stores,
electric bells, radiators, etc. , and nearly 5,000
lamps will serve for lighting. The water-tight
doors will be closed by electric connection , and
there will be four searchlights on the bridge deck.
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By G. E. C.

Steam
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is out of place. Examples of this class of model
can often be seen .
I have changed the relative
positions of my engine and boiler at least half-a-dozen
times, and the steam , exhaust , and feed -water
pipes have been cut and altered so many times
that I have almost forgotten the original arrange
ment. A short description of the plant as it stands
at present and an account of some of the successful
and unsuccessful experiments made with it may
be of interest and of use to others who possess
similar models.
The baseboard on which the whole of the models
stand is of 1 -in . white wood , 4 ft. 6 ins. by 104 ins. ,
stained and mounted on six round feet. At the
place where the boiler stands several large holes
are bored through this board to prevent the heat
from warping it. Over these holes four sheets
of 1-16th -in . asbestos millboard are Jaid , and on
the top of this a sheet of brass cut square and nicely
polished . At the places where the four columns
supporting the baseplate of the boiler rest , four
stout brass screws are put through the brass plate

which forms part of this plant alone appeared
in its elementary stage in THE MODEL
ENGINEER some three years ago . Since that time
it has been gradually undergoing alterations and
improvements until it has lost all semblance of
its former appearance . My idea of model engineer
ing as a hobby being not to make a collection
of stationary and locomotive engines, machines,
etc. , to be put under a glass case for show purposes
only, but to select a certain type of engine , boiler,
machine , etc., and work it, experiment with it ,
and improve it and thus bring it step by step
to perfection. This is where the real educational
value of model engineering comes in . When I
look back and see the changes and modifications
my own views and notions of
steam and the steam engine '
dynamos and electric motors,
have undergone as a result of
my model engineering experi
ences and the regular perusal
of the pages of THE MODEL
ENGINEER, I am indeed as
tonished at my own previous
ignorance . The old maxim
that “ experience is the best
teacher is especially true
when applied to model engi
neering
I claim for my models
one or two points of superiority
over some of the models of a
similar kind that appear from
time to time in the pages of
this journal. Amongst these
points of superiority may be
mentioned - Correct propor
tions in the relative dimen
sions of engine and boiler ;
neat and symmetrical ar
rangement of
connecting
pipes ; finish and detail .
Some model engineers,
Fig . 1. -AN INTERESTING MODEL STEAM PLANT.
judging from the illustra
tions of their productions in
The MODEL ENGINEER , seem to aim at making an
and asbestos, and into the wood , and the heads
engine and a boiler simply to have the pleasure of
cut off, leaving about #in . projecting above the
surface of the brass plate. Four corresponding
seeing the flywheel spinning. Yet in real practice
holes are drilled in the feet of the columns, so that
what engine is made simply to turn itself ? To my
mind a model engine should be capable of perform
when the boiler is placed in position it cannot
ing the same duty corresponding to its size as the
move from the vibration and yet it can be lifted
real engines which work in our factories and work
from the baseboard whenever necessary . The
boiler is of copper, lagged with asbestos and polished
shops. In this respect those model engineers who
turn their talents to the production of locomotives
mahogany , with rings of polished brass at top and
and steamers can claim to produce more practical
bottom , round fire door and round the various
machines, as the model locomotive is bound to
fittings. Dimensions and a drawing of the internal
transport its own weight if nothing more , if it is to
arrangement have already appeared in THE MODEL
ENGINEER . It is complete with all fittings, includ
be a working model, and the same may be said of
the model steamer ploughing its way across the
ing spring lever safety valve , clack valve, feed
water heater and superheater. The shell and
lake . I do not like to see a large model horizontal
engine on a massive bedplate, with a huge and
the firebox were made for me , but the putting together
heavy flywheel, suggesting strength, coupled up
and several of the fittings are my own work . Since
to a tiny boiler placed at one corner of the bed
the drawing of this boiler was published in these
plate ; either the engine or the boiler manifestly
pages, I have removed the two bottom baffles
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and have replaced the top asbestos baffle with
an iron one. To get this in position I had to
make it somewhat after the fashion of windmill
sails with a loose rivet in the middle , so that it
would fold up into an oblong strip which could be
inserted at the back of the cross tubes and then
spread out. This is hung from three copper
wires which are fastened to a ring in the top of the
chimney .
My latest problem was to put in more cross
tubes in the firebox without taking the boiler to
pieces. This I eventually successfully accom
plished by making a set of tubes as per sketch
(Fig. 3 ) , and fixing this across the firebox. The
plates at each end of the centre tube which hold
it to the sides of the firebox could not be soldered
on to the tube until the latter was in position , and
the plates screwed up tight to the sides of firebox,
as otherwise it would have been almost impossible to
get the joint tight. The soldering was done with

a rapid circulation . My first attempt to increase
the heating surface of this boiler was a dismal
failure. It consisted of a flat spiral of k-in . copper
pipe connected across the firebox below the original
cross tubes. This arrangement is shown in sketch

Woll of

firebox

Fig . 4 .

( Fig. 4) , and as the length of the pipe was about
30 ins. and the total rise i in. , it may be imagined
what the result was. As soon as the fire was started
a fearful noise commenced inside the boiler which
rapidly increased in fury and
intensity till it was something
like a miniature artillery duel .
Alarmed at this " battle of
the elements ” I opened the
fire door and took a peep at
the new tube from which I
had expected so much , and
saw that it was red hot in
the middle . Now as red hot
copper and water do not
usually exist in juxtaposition ,
it was plain something was
wrong, and as soon as con
venient I set about removing
the offending, tube, and de
vising something to go in its
place, and the result was
the arrangement described
( Fig . 3 ) , which has been a re
markable success .
Of superheaters I have
tried two different forms, the
last one being an improvement
over the first. The first was
a plain piece of } -in . pipe with
plugs screwed into both ends
and 7-in . piping screwed into
the centres of the plugs.
Fig. 2.–VIEW OF ENGINE AND BOILER.
This was put down the centre
flue ( 2 ins. ), and connected at
a small lamp using spirit vapour. I inclined the
the base of the chimney with the steam pipe . The
tubes as much as possible so as to avoid the possi
lower end coming down to the bottom of the firebox
bility of reversal in the circulation ; as the whole of
was connected to another length of f -in. piping
the steam generated in the five tubes must pass
which led to the steam chest. This superheater
answered its purpose very well, as my aim was to
shorten the exposed part of the steam pipe as
much as possible and at the same time to impart
sufficient superheat to the steam that when starting
the engine it would quickly heat up the cylinders
without causing sufficient water to prevent the
FIG. 3 .
engine freely starting. This it effected, and pro
duced a slight economy of steam besides. It was,
however , very difficult to get into position and
remove owing to the joint in the chimney, and it
also interfered with the fixing of the baffle plate
through the ends of the centre tube, there is a pretty
over the cross tubes, and when I put in the iron
lively circulation in these tubes when the boiler
baffle plate over the cross tubes I found it quite
impossible to arrange for this type of superheater,
is working. These tubes, in addition to furnishing
extra heating surface, indirectly improve the heating
and for a time the boiler was without a super
surface of the whole of the firebox by setting up
heater, and was worked once or twice in this con
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dition . I very soon found out the difference, and
was obliged to devise a superheater which could
be easily fixed and would serve the same purpose as
the first one. Although the engine is a double
cylinder with cranks at right angles (without any
deadpoint), it would not start without the super
heater by simply turning on steam. The steam
pipe was at least 30 ins. long by { in . , all exposed .
When steam was turned on the engine would give
a spasmodic jerk, then she had to be turned by
hand for half a revolution or so , and another
jerk and so on for at least half-a -dozen revolutions,
until all the water was worked out of the cylinders,
as the engine has no drain cocks. With the super
heater the engine starts with 35 lbs. pressure by
simply turning on steam . The second and present
superheater is of the gridiron pattern , and is fixed
across the firebox near the bottom between the
two primus burners. It gets a fair share of heat,
without, however, getting red hot during steam
raising . All the joints in it are silver - soldered.
The ends are of t-in. pipe, and the two cross tubes
of k - in . copper tube. This superheater produces
a marked economy in steam consumption , and the
engine will run, driving all the models, with safety
valve blowing all the timewith burners not working to
full extent ; these are what I call ideal conditions.
The position of this superheater can be seen from
sketch ( Fig . 5 ). The length of exposed steam pipe
between superheater and steam chest is now not
more than 12 ins. , and the engine starts readily.
owermost of originul X tubes

Sheet asbestos

Superheoler7
70 000

oo

so
Primus'ournemo

Fig . 5 .
The feed -water heater is a very economical
and efficient arrangement. It has been fitted now
about two years , and since it was made I have
seen similar designs in The MODEL ENGINEER.
It consists of a piece of 1j -in . brass tube
about 6 ins. long with discs of brass soldered
into the ends and a spiral of 3-16ths -in. copper
piping passing through it, through which the
feed -water passes on its way from the pump
to the clack valve. The exhaust steam is led
into the pipe surrounding the spiral, and is of course
partly condensed in heating up the feed -water,
and the remainder escapes by the
blast pipe screwed
into the feed -water heater, and, blowing up the
chimney , assists the draft. As the feed -water
heater is in a vertical position the water of con
densation collects at the bottom , and is there
run off into the feed -water tank to be made into
steam a second time. Of course , as only a portion
of the exhaust steam is condensed the feed -water
has to be continually supplied. The heater is
supported at the bottom by the xhaust pipe, and
at the top by the clack box. The exhaust pipe
extends up into the feed -water heater a little way
so as to prevent the water of condensation from
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running into the cylinder when the engine is stopped .
The first feed -water heaters tried were of an
entirely different kind and were very messy and
troublesome. My idea was at that time to heat
the water before it passed through the pump, as
somehow or other I was possessed of the notion
that to heat it after it passed through the pump
required apparatus much more difficultto construct.
The engine and boiler first stood on an old oak
table and in the drawer of the table I fixed the
feed -tank and simply led the exhaust through the
table top into it. This heated the water-in fact,
boiled it ; but it quickly made a mess of the under
side of the table top which commenced to warp
from the steaming it got. It was moreover difficult
to get at and connect up . To get over the steaming
of the table top I soldered a lid on to the “ tank ,
which by the way, was simply a large tin box
A tube was soldered into the lid and passed through
the table top to serve as a vent hole and a filling
hole. This, however , was also a failure , as the
boiling water would bubble out of the filling hole
all over the table - top, making no end of mess ;
so it had to be abandoned as impracticable. The
next feed -water heater was entirely different,
and was a very curious arrangement, and although
it turned out a failure, it was the one which put me
on the proper track. My previous attempts
at heating the water in the feed tank by means of
the exhaust steam had shown me that I had very
much more steam than was required for this
purpose, as the pump taking the water so slowly
when the tank was newly filled up with cold water,
it was already boiling before the pump had taken
out any appreciable quantity. I did not mind
pumping boiling water, although the pump works
best with cold water, but the steam from it was
such a nuisance. I reasoned from this that if I
could only find some means to heat the water
as I wanted it, this would be a much better arrange
ment. As I could not at that time see how I was
going to use the exhaust steam for this purpose
I decided to place a small coil of 3-16ths -in . copper
pipe in the chimney and make the water pass
through this pipe before coming to the pump.
I , however, found the pump would not lift the
water through this hot pipe , so I decided to place
the supply tank higher than the heating coil with
a cock in it, and thus let the water iun down to the
pump. This also proved a failure, as when the
cock was opened and the water run into the hot
coil, it was immediately turned into steam , and
thus the pump got nothing but steam instead of
water. By this I thought the pump really
occupied the wrong position in this arrangement,
and that if the pump were between the supply tank
and the hot coil I should be able to force the water
through the hot coil under boiler pressure at any
speed I wished. The coil as at first arranged
was connected from the feed tank and to the suction
pipe of the pump by rubber tubing, which of course
would not do if the water were to be pumped
through the arrangement under boiler pressure.
I therefore was obliged to adopt 3-16ths-in. copper
piping, and immediately went in search of the
necessary material. The arrangement necessitated
a rather long length of piping, as it had to be
led from the pump up the sideof the boiler to the
base of the chimney, coiled inside the chimney,
and then down the side of the boiler again to clack
box . As I had not sufficient piping by me for this
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mechanical details ; foundations and site for
fixing.
To the amateur it is generally an exciting and,
indeed , memorable moment when he gets the
first shot out of his engine. He may try for
this as soon as every working part is assembled
and the gas supply coupled up — it is not imperative
to wait till the water and exhaust connections are
made .
The unfortunate characteristic of all small gas
engines is that the consumption of gas for ignition
purposes cannot be diminished in direct propor
tion to the size of the engine. A burner of the type
shown in Figs. 36, 37, and 38 is as suitable for a
50 h.-p. as a .5 h.-p. engine , and will consume the
same amount of gas in each case . As regards the
size of the meter required , much depends upon
special circumstances and the locality. A 10
light meter will do well enough for our engine under
ordinary conditions ; in fact, a 5 -light would run
the engine all right. But it is false economy to use
too small a meter, for when gas is drawn through
the readings tend to err on the wrong side for con
sumer . When house or workshop lights are sup
plied from the same meter it is desirable to put a
good -sized gas -bag in the engine supply, as shown
The commercial
in the illustration, Fig. 40 , at G.
article usually consists of cast iron and rubber
or a composition containing a good percentage of
rubber - and a small valve, termed an anti
fluctuator, is, or should be, made part and parcel
of the whole concern . The action is very simple
and very effective, as will be seen on reference to
illustration , Fig. 41 .
An arrangement to answer
our purpose is there shown ; it could be made from
sheet brass if the worker desires to avoid the

and failed to find any in Moscow, necessity again
became the mother of invention , and after thinking
the matter over for a few days, I evolved the
arrangement as it now stands, going back to the
exhaust steam as a means of heating the coil.
This feed -water heater is perfection, and works
without the slightest leak, delivering water to the
boiler at boiling point and at the same time reducing
the quantity of waste steam blowing into the
atmosphere of the room , and also supplying a
certain quantity of distilled water to the feed tank .
I have taken pains to get all joints, including
the exhaust, so tight that the models will work
for hours at a stretch without a drop of water
finding its way on to the table on which they stand ;
in fact, I can run the machines in the drawing
room without causing any dirt or mess.
The models which the engine drive --- an emery
wheel, a circular saw , and a dynamo_are bought
emery wheel is very useful for
models. The
grinding twist drills, small chisels, scissors, knives,
etc. The circular saw, which I have considerably
improved since it was bought, will saw wood
up to $ in . thick .

Design for a Small Otto
Gas Engine.
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Cycle

By WALTER C. RUNCIMAN .
( Continued from page 427. )
S promised in our last article, we will now
AS deal with a few matters bearing on the final
fitting up of the engine. These may be
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Fig . 41.-SECTION OF GAS -BAG
AND ANTI - FLUCTUATOR.
enu erated under subject headings thus : -- Gas air,
water, and exhaust connections ; valves : inlet and
exhaust ; auxiliary gas supply for ignition burner ;

FIG . 42.-FRONT ELEVATION
OF GAS -BAG.
necessity of making a special casting. The body
could be put together in various possible ways,
some of which are indicated by the illustrations.
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FIG. 40 .--FIXING PLAN OF SMALL GAS ENGINE,
SHOWING SUGGESTED ARRANGEMENT OF COOLING
WATER TANK , GAS SUPPLY TO ENGINE AND
BURNER , WITH MAIN AND AUXILIARY GAS BAG
IN POSITION.
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At Fig. 44 a metal cover to the rubber diaphragm
is shown. This lends strength and durability to
the whole gas-bag, and prevents the rubber from
being distended . The action of the system of
levers needs no explanation, for it is obvious that
when the engine draws gas from the bag the rubber
diaphragm collapses at the same time, causing the
brass ball to be drawn in towards the mouth of the
conical passage in the gas inlet flange. This has
the desired effect of partially shutting off com
munication with the main gas supply at the time
when the pressure is at its lowest point, owing to
the volume in the gas -bag having been suddenly
reduced by the engine taking its charge.
This provision is made not. for any benefit it
might confer on the engine's running (except
indirectly as regards the ignition tube burner
supply ), but as a means for preventing an undesir
able fuctuation of pressure in the surrounding
pipes, and causing any burners in the vicinity to
jump and flicker. This is annoying in the case of
any burner used for lighting purposes ; but it is
absolutely fatal to the proper working of the small
porcelain tube ignition described in our last article.
In fact, if the rise and fall of pressure is anything
but slight, even the larger Bunsen flame used for
iron tube ignition is affected , and with a cold tube
(any tube may be regarded as cold which is not
thoroughly hot) it is no use attempting to run the
engine.
The smaller the flame with which we are con
cerned the steadier must its supply pressure be. A
remedy for this trouble is shown in the fixing plan ,
Fig. 40. The main supply to engine and the
ignition supply may be taken from one and the
same meter if we use a gas-bag fitted with an anti
fluctuator ; but the ignition supply must be tapped
on the meter side of the gas-bag. In large towns,
where we have a decent gas pressure during the
day , as well as after dusk , it will be found that this
arrangement will work satisfactorily without the
addition of the small auxiliary gas-bag K, shown
in Fig. 40. But in country districts, or indeed in
any district where the pressure is poor, or in such
cases as those where the size of the meter is rather
too small for the job , the insertion of this auxiliary
gas-bag in the burner supply will be found most
effective. The bag is made of rubber, similar to a
football bladder, but with an inlet and outlet, as
shown . These can be had at most large rubber
stores, or from any engineer's stores . They measure
about 7 or 8 ins. long when deflated , and, needless
to say, the more flexible they are, and the more
susceptible to slight variation of pressure, the
better they answer our purpose.
A still better course to follow , however, is to
have a separate meter fixed for the engine supply,
and run the ignition supply from that already
existing for the house or workshop lighting,etc. If
this course does not overcome all difficulties and
troubles, it is clearly a case for special and per
sonal investigation . Such a state of affairs, how
ever, need not be anticipated by any prospective
builder, unless his place lies a fair distance from
some most rural gas works.
Although in Fig. 41 no arrangement is shown
to prevent the brass ball C from dragging on
bottom of the inlet B , one could readily be devised
by fitting, say , a step, on which a smooth portion
of D could slide.
( To be continued .)
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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, 4 desired , but the full
name and address of the sender must invariably be attached
though not necessarily intended for publication .)
Model Petrol - driven Boats,
EDITOR OF The Model Engineer,
THE
TO
DEAR SIR , —Your article in April 26th issue,
describing the miniature petrol engine built by
Messrs. Arkell has interested me exceedingly,
as ever since my model cutter Imogen has
been completed I have been thinking a lot on this
question of model petrol-driven boats. Theirs
is indeed a fine effort to attain a high speed in a
small boat, and I sincerely hope that the same
success which they have met with so far will attend
them to the finish of the vessel , and I hope they
will let us know the results.
Now I have in contemplation the construction of
a model high -speed launch about 7 or 8 ft. long,
with light draught, and slipper stern, with the
greatest beam near the stern . Mr. Arkell seems
to have constructed a model petrol engine -in .
bore by i -in. stroke, and that, too , successfully,
Will he be good enough to let us hear through
these columns his views on the possibility of fitting
a model such as I have in mind with a multi
cylindered engine with cylinders of this size - say,
with six cylinders, these being arranged to drive
the same shaft, but with three cylinders on each
side of the boat, each being as nearly horizontal
as possible, their axis lying across the boat, and the
shaft geared to drive twin screws. By employing
six (or even eight) cylinders much smoother running
would be obtained , and the use of a very heavy
flywheel with its gyroscopic action would be dis
pensed with .
I would suggest the use of hollow steel crank
shaft and connecting -rods, the cylinders (as in
Mr. Arkell's engine) to be of steel tube, and the
water -jackets and crank - cases of aluminium .
I should like to build the boat for the sake of
experiment, but before getting out any drawings I
should like to hear Mr. Arkell's views onthe question.
I wonder, also, what would be the effect of putting
too much power into a boat.-Yours truly ,
JOHN CASE .
Brighton.
TO THE EDITOR OF The Model Engineer.
Dear Sir , I note that your correspondent, Mr.
Case has a leaning to petrol driven model boats,
but I would not advise him to construct an engine
with multi -cylinders as small as our single experi
ment. This was only made as a curiosity, and
though it works at a tremendous speed , and has
a fair amount of power, gives a lot of trouble to
keep going. I have no doubt that a six- or eight
cylinder engine could be made, but I shudder
to think what our ignition troubles would be if
multiplied by six or more. Everything is so very
small, that it would be too much to expect real hard
work from it.
For a 7. or 8 -ft. boat, however, the engine illus
trated would be at its very best, as there would be
room for a proper clutch , and heavier driving gear
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and, moreover, a second cylinder could be put
opposite the present one with only 14 lbs.additional
weight, using the same 2 - to- 1 gear. This would
make a 7 - footer fly indeed .
As regards the smoothness of running we have
nothing to complain of, as the engine only vibrates
a little at one certain speed ; beyond , or under this,
she is quite steady.
I think Mr. Case would have a difficulty in fitting
aluminium water- jackets in the manner we have
done, as they would need screwing to the cylinder
with lock -nuts everywhere, whereas the gun -metal
jackets cast, and turned thin, weigh very little
more, and can be sweated on so easily. I'do not
think hollow shafts need be fitted either.
The gyroscopic action of the heavy flywheels in
the position in which they are in our boat seems
to be a good thing, and may prove our salvation at
any speed ; but we shall know more about this after
next week, when we shall try her for speed .
Too much power in a boat seems to me to be a
very good ailment ; most small boats suffer from
too little . — Yours faithfully ,
W. H. ARKELL ,

The Society of Model Engineers,
(Reports of meetings should be sent tothe offices of The MODEL
BNGINEER without delay, and will be inscried in any par .
Heulas Issue ! received a clear nine days before us usual
date of publicaston .)
London .
FUTURE MEETINGS . — Wednesday, May 23rd ,
Model-Making Competition .
Readers of THE
MODEL ENGINEER who are not known to any
member of the Society can obtain tickets ad
mitting to this meeting, price is. on application to
the Secretary .
Visit . — On Saturday afternoon , June 2nd, a visit
will be made to the Fulham Electricity Works.
Members wishing to join the party are requested to
notify the Secretary not later than May 29th.
HERBERT G. RIDDLE, Hon . Secretary , 37. Minard
Road, Hither Green , S.E.

American Society.
New York. —The first meeting of this Society
was held at Gilsey House, Twenty -ninth Street,
New York , on the evening of April 18th. A good
number of enthusiastic model makers were present.
The following officers were elected to serve for the
ensuing year :-President, Mr. F. W. Geissen
hainer; Vice -President, Mr. E. B. Frank ; Secretary
and Treasurer, Mr. W. E. Spon, 123. Liberty Street,
New York . The dues were fixed at $ 5.00 per
annum , payable semi-annually. It was decided to
hold at least one meeting a month , excepting during
the two hot summer months. At the next meeting
Mr. Barclay consented to give a short talk on the
Hand Lathe and its Manipulation. Besides short
papers to be read at the different meetings, it was
proposed to make a feature of the Question Box.
The question of corresponding members was also
considered. The Secretary will be pleased to
receive the name and address of any American
model maker who would like to become a member.
The meeting closed with a vote of thanks to Mr.
Edgar B. Frank for the great interest he has taken
in bringing about the formation of this Society.
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Queries and Replies .
Attention is especially directed to the first condition given below
and no notice will be taken of Querles nos 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 mallsrs bui those relating to the Queries
should be enclosed the same envelope.
Queries on subjects within the scope of this Jo trnal are replied to
by post under the following conditions :SI ) , Querles dealing
wisk distinct subjects should be written on different slips, on
one side of the paper only, and the sender's name must be ime
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 (nol post-card )
should invariably be enclosed, and also a " Queries and Replies
Coupon " cut out from the advertisement pages of the current
issue. ( 4 ) Queries wll be answered as early as possible after
recelpt, but an interval ofa few days mustusually 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. Tha
insertion of replies in this column cannot be guarantocd. (6)
All Querles should be addressed to The Editor, THE MODEL
ENGINEER, 26-29, Poppin's Court, Fled Stred , London, E.C.]
The following are selected from the Queries which have been replied
to recently :
( 16,071) Gas Engine for Blowing Church Organ .
D M. H. (Evesham ) writes : Have you had any experience with
the Lownevacuum engine, as manufactured by Hardy & Padmore,
of Worcester ? If so , would you mind letting me know if you
consider it reliable in working ? I want a h .- p: engine for
working the pumping apparatus of an organ , and the chief essential
is quietness. Electricity and hydraulic power are both out of the
question. If you are not favourably disposed towards the vacuum
engine, would you advise me how I could completely silence a small
gas engine ?
These engines are quite satisfactory for small powers, but we
should certainly advise either a spirit or gas engine for your pur
pose. The latter could be made to run quite silently. The exhaust
can be dealt with in several ways, according to circumstances and
the way things are situated. If possible, lead the exhaust outside
the building,and use a coke box as a silencer. If you have any
further difficulty, send detailed particulars and we will be glad to
assist you further.
( 16,026) Cinematographs. F. W. H. (Swindon) writes :
Could you give me a sketch of the mechanism for working the
films and shutting off the light for a cinematograph suitable for
firing in front of an existing limelight lantern ? Also the name of
any book or books dealing with the subject ?
We think you will get all particulars you require from Hep
worth's book , “ Animated Photography :The A B C of the Cine
matograph , " is. 2d. post free from this office .
( 15,998] Battery for Lighting Lamps, etc. P. D.
(Fermoy) writes : I have made a non -polarising battery, as described
in your handbook on Batteries, and followed the instructions
carefully as regards charging and construction . I also have a
4 -volt bichromate , which also refuses to work . Would a battery
of dry cells do tolight an 8-volt 4 Co- p . lamp ; and how many cells
should I use ? How could I utilise the carbons of the 4 -volt cell,
which are 5 ins, by it ins. ? Could I use them in the dry battery,
and could I light a small arc with such a battery ?
We should not recommend dry cells for lighting any but very
small lamps. Bichromates are preferable. You have probably
been trying to use your cells for a lamp which takes a lot of current,
with the result that it becomes exhausted quickly and refuses to
give requisite current. If you use a suitable lamp you should not
have any trouble. You could use the carbon plate for a dry cell,
as described in handbook . These cells are absolutely useless for
arc lamps, which take at least 40 volts to strike an arc.
( 15,910) 20 - watt Dynamo for Driving Motor. W. H. C.
(Sheffield) writes: Whatsizeand quantity of wire should I put on
armature, it ins. diameter by it ins, deep, 8 -cogged drum , for
dynamo ? I have made dynamo andam putting8 -cogged drum
armature in to replace a Siemens H. There is it Ibs. No.22 D.C.C.
wire on fields, Do you think it would drive small motor, it
armature, driven at about 3,000 r.p.m. ? Can you tell me thereason
why aforesaid dynamo with Siemens H -armature wound with
2 ozs. No. 22 D.C.C. wire will not drive small motor that goes well
from 4 -volt accumulator and yet will fuse 4 -volt lamp ?
If dynamo was forced to a higher speed you might possibly get
sufficient current from it to drive the motor. You must have
plenty of power behind it, however, and make certain that belt
or gut is not slipping. These small motors take a heavy current,
and it is quite possible that the dynamo is unable to supply the
requisite power . With a drum armature you could get on about
24ozs, of No. 22 S.W.G., which should improve matters.
( 16,059) Circular Zinc Leclanches for Lighting Small
Lamp. C. B. A. ( Bournville) writes : I should be glad if you will
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is enough to drive a 60 -watt machine and anything below this
figure.
(16,006) I - in . Spark Coil. T. H. (Stockport) writes
I have made a t -in . spark coil (for shocking purposes also) from
particulars given by Mr. James Davy in THE MODEL ENGINEER,
No. 189, page 538 , and from your handbook, but so far I can
only get t.in. spark sections
even from a three-cell
bichromatebattery.
It is wound in four
and the junctions connected to four
studs on a switch, when by putting a variable resistance in primary
I can use one, two, three or four sections, and also switching out
the condenser , it can be used for shocking purposes, and at this it
works well. But for sparking I use thefull battery current and
condenser in and all four sections of secondary and only get fin .
spark . It has a core 7 ins. by $ of 20 gauge tinned iron wire
and wound for primary with two layers of No. 16 D.C.C., and
secondary is nearly 1 lb. of No. 36 D.C.c. wound in four sections
on cardboard bobbins, at ins, diameter by it ins. long. When I
tested these sections with a Universal Electric Supply Co.'s rod .
galvanometer
andenough,
one bichromate
cell think
I only
io degs. de
flection
. Is this
as I do not
thegot
galvanometer
is
very sensitive ? Also the contact-breaker is from above firm ,
Water

inform me whether it is possible to work a small electric lamp
upstairs from two i -qrt. Leclanché batteries downstairs for a few
minutes only at a time, say, for seeing the time during the night ?
If so , whatwould be the most suitable size of lampto use,and
how long would it take the battery to recover if exhausted by use
in this way ?
Yes, provided the distance is not too great. Use a 2 -volt lamp,
and use also fairly thick wire leads- say, not less than 20 S.W.G.
If lamp burns too dim , add another cell in series with the two you
have at present. We should advise you to fit circular zinc plates
in the place of the usual rods. A trial will show you just what is
neededto make a satisfactory job.
( 15,920] Horizontal Boiler. A. M. (Aberdeen ) writes : I
intend tomake a boiler set in brick , diameter 9 ins., length of barrel
24 ins. Sketch Fig. I shows cross section . The fire goes
the
whole length of theboiler and is 7 ins, wide by 5 ins. deep. The
smoke comes back to the front through eight tubes (four 2 ins.
diameter, four it ins. diameter), then through two side flues to
back of boiler and thence to chimney. I counted the heating
surface approximately to firebox 180 sq . ins. ; tubes, 1,050 sq. ins.;
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Fig. 1.–PROPOSED BOILER.
side flues, 160 sq. ins. ; total, 1,390 sq . ins. ( 1) Would two coils
of f -in . iron pipe, one a superheater and one as feed water heater,
situated in corner of firebox and containing 120 sq. ins. of surface
each , be of any effective use ? ( 2) Ifsituated in shed 7 ft. high
with4 -in. pipe for chimney 3 ft. above rcof, would natural draught
be good enough ? (3) At 100 lbs. pressure, what size of engine
would boiler conveniently steam to, and about what would be the
brake horse-power of it ?' (4) What size of steam piping would be
required ? ( 5) Is small steam blower of any use ? 16) Is English
coal or coke better for firing small boilers with ?
(1) Generally theboiler arrangement you propose is a good one
for a fixed installation , but inyour desire to obtain the maximum
amount of heating surface the range of water has been reduced to
an almost impossible degree. We would recommend you to keep
the tubes all well below the centre line of the boiler and reduce
the diameter to about i in . It will be possible to get in about
nine tubes very comfortably; The tube heating surface will then
be about 680 sq. ins. instead of 1,050 sq . ins. The tubes may be
it if desired . The feed -water heater would be better placed in the
side flues. ( 2) You may expect a reasonable degree of success
with this chimney arrangement. ( 3) The boiler should give up
to b.h.-p. with natural draught ; we would advise high -speed
engine, 2 by 2, or a 2 by 4 horizontal engine. You will find about
60 lbs. pressure quite high enough for ordinary purposes. (4 ) Steam
pipe, 5-16ths or in . internal diameter. ( 5) You may fit a blower
with advantage. (6) Any good steam coal mixed with coke will
do very well.
( 16,017) Duration of Charge for Secondary Cell, and
Power Required . C. T. C. R. (Edinburgh )writes : Í shall
be very much obliged if you will kindly help me in the following
matters :-(1) If, when charging an accumulator from a drum
armature dynamo, you connect the positive pole of dynamo to
positive or negative pole of accumulator ? (2) How long will it
take to charge a 20 -amp -hour 4-volt celluloid motor accumu
lator from a No. 1 C Empire dynamo , 2-in. armature. (3) How
many volts and amperes willa No.I Ć Empire dynamo giveout
at full speed ? (4) Will a h.-p, oil engine drive it at enough speed
to charge accumulator, and would it work a three-rail system
electric railway with a 4 -volt motor inside car ; or, would it work
the same withan 8 -watt motor ?
(1) Positive to positive for charging. (2) You do not state
output of dynamo or its size -- you only say " 2- in . armature." Is
that its diameter, or length, or both ? ' If 2 ins. by 2 ins., output
would probably be about 40 watts. At a charging rate of ator
3 amps. itwould take approximately ten or twelvehours. (3) De
pends what it is wound for. The makers would tell you. (4 )7 b.-p.

asnban
Fig. 2.-AMENDED DESIGN.
it-in. centre, as in their list, but it seems too flexible and not rapid
enough . Would it improvematters if I thinned the hammer down,
which is $ diameter by in . long. The condenser is composed of
fortysheets of tinfoil, 4 ins. by 3ins. Is the way off candles suit
able for insulating, as I have used this throughout?
You should get no deflection between secondary and earth .
The speed of contact-breaker may possibly be one cause of your
trouble. Try the effect of a lighter hammer, and also increase the
size of condenser, which is rather small. With careful adjust
loent and suitable battery power you should obtain muchmore than
-in. spark. Pure paraffin wax is preferable, though the wax of
some candles is a good insulator.
(16,039) Model Traction Engine. J. C. (Manchester
writes : ( i) What size of single slide-valve cylinder fitted on a
traction engine working under ordinary conditions (if any further
details arenecessary kindly make them as you please) would be
able to pull a man on roller skates, oron a small truck , over a level
in your
surface at a moderate speed ? (2) What design of boiler
book , “ Model Boiler Making," would be suitable to work the
above cylinder ? (3) Where could I get particulars of any traction
engine best suitable to model making ? If sameis unobtainable,
could you suggest a simple design embodying the above two queries
The writer has been pulled along on a linoleum floor by the
engine of the design described in our issue of April 2nd, 1903, but
we would not consider that size a most suitable one for continu
ously working in this way. (1 and 2) We would recommend an
engine with cylinder about it-in . by 2 -in . stroke, and a boiler
about 5 ins. in diameter. The firebox may be 5ins. wide by 6 ins.
or 64 ins, long. The barrel should be about to ins. long. Tubes
about ten to twelve in number, and fin . diameter . The design of
the boiler should follow that on page 57, Fig. 22, of “ Model Boiler
Making,” except that the sides of the firebox should be quite
straight. See also " The Model Locomotive " for details of boiler
and other information. (3) See THE MODEL ENGINEER for Feb.
15th , 1901, for suitable design .
( 15,933) Power of Small Gas Engine. · J. P. (Perth )
writes : I would be extremely obliged if you would answer
me the following question : - I have a small gas engine, Otto
cycle, it- in . bore, 2t- in . stroke, at soo r.p.m. Both the gas and
exhaust valves are worked mechanically, and the air valve by
suction, and is fired by electric ignition . Please say what size
dynamo (Kapp type preferred, as Fig. 11, " Small Dynamos and
Motors " )
light one lamp. of as high candle power as possible
the above engine would drive. Also say what horse-power of
engine is.
much
We cannot say what power engine would give -So
-
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depends on design and construction. At 500 r.p.m. perhaps h.-p.
would be obtained ; but we advise you to either ask the makers
or make a brake test yourself --forinformation on which see “ Gas
and Oil Engines, "7d ., post free ; 1 h.-p. would drive a 100 -watt
machine.
( 16,074] Ignition Coil Failure. F. G. (Folkestone ) writes
I have a motor cycle coil which has lately develpoed spark.
ing excessively at contacts at the expense of a fat spark at plug.
It willnot ignite the charge. I feel sure it is the coil, as another
coil will work the engine with the same accumulators. The
contacts are guaranteed genuine platinum , but they burn black
through the flaming at the contacts. I feel that I could take coil
to pieces through reading your publications and THE MODEL
ENGINEER for several years. Would you kindly tell me what is
likely to be the matter ? The principal symptoms are as under :
Very short spark when testing secondary wire against engine,
about 1-16th long. Burnt contacts ending in coil refusing to
work at all. The trembler blade buzzes very strongly and appears
to be adjusted nicely .
It would appear that the condenser has partially broken down.
This would account for poor spark. Does the coil recover for a
while directly, the contact points have been cleaned ? If so , the
latter have evidently something to do with the cause of your trouble.
Disconnect the condenser and see what results you getwithout it
and compare notes. Try some new pt. points.
(16,005) Dynamo : Reversing Oscillating Cylinders.
D.W.H.( Ilford) writes : ( 1) Could I make a dynamo giving 5 volts
1 or 2 amps. out of a motor measuring 24 ins. by it ins. by 17 ins. ;
diameter of core, 1 in . (cast iron ) as sketch ? (2 ) If so , should I
make an armature of laminated cog drum stampings or use the
tripolar ( solid cast iron) armature of the motor ? ( 3) And what
gauges and quantity of wire would I need for field -magnet and
armature ? (4) What would be its output and what power would
it need to drive it ? (5) How are single oscillating and double
oscillating cylinders reversed ? (6) In what other way can a
slide-valve cylinder be reversed other than by a link ' motion ?
(1) This is rather small for a 10 -watt machine. (2) We should
say a Siemens' H -armature would suit your requirements best,
unless you required to use dynamo for charging cells, etc.. (3) If
you use an H , or a drum armature (laminated ),wind it with it or
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( 1 ) We can recommend you to build a 5-ft, boat. (2) The boiler
described in page 46 of our new edition of “ Model Boiler Making,"
price 6d. net, 7 d. post free from this office , will eractly suit the
engine. The working pressure will vary upon the state of the fire.
Arrange the boiler to blow off at 50 lbs. Use a benzoline lamp.
( 3 ) A single 3-in .propeller will do all right. For other information
see our 6d . Handbooks dealing with the subject.

New Catalogues and Lists .
George Adams, 144, High Holborn, London , W.C.-In the
new tool catalogue now . to hand from this firm we notice a fine
selection of tools for engineers, joiners and carpenters. The list
includes dies, and taps in Whitworth , metric, and B.A. sizes, right .
and left-handed ; material such as brass, mild steel, silver steel in
various sections and in convenient lengths for postal despatch.
Calipers and other measuring tools, chasers, reamers, gauges,
screws and nuts, twist drills and milling cutters, in small and cheap
sizes suitable for model and experimental work, are also listed.
This list is fully illustrated , and will be sent to readers of this
journal post free for IS. Separate lists are issued for lathes,
drills, milling machines, &c., and can be had on application.
Jas, Christie, West Street, Sheffield . - From this firm we have
to hand an illustrated catalogue of brass work and camera
furniture , comprising fittings, materials and workshop appliances
for camera construction and repair. Information and diagrams are
given on “How to Make Camera Bellows," and the list, containing
nearly sixty pages, will be sent to readers post free for four penny
stamps.
The Universal Electric Supply Company, 60, Brook Street.
C.-on - M ., Manchester. — The new illustrated catalogue we have
received from this firm contains numerous illustrations, and com
prises about ninety pages , descriptive of the various electrical and
other apparatus supplied by them . The list includes bells, bello
sets, batteries, burglar alarms, galvanometers, switches, pushes,
medical coils, magneto machines, dynamos and motors, elec
trical accessories and parts. Motor car requisites are included, and

FIG. 1. – TEST LAMP IN Box
WOOD Case.
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Fig. 2. -TEST LAMP WITH
LENS .
FIG . 4.-AN AMATEUR'S ELEC
FIG. 3. — THE COMBINATION ELECTRIC
ALARM SET.
TRICAL OUTFIT.
SOME OF THE UNIVERSAL ELECTRIC SUPPLY Co.'s SPECIALITIES .
2 OzS. No. 24 S.W.G., and fields with 5 czs . No. 26, connected in
shunt. (4) Output about 6 or 7 watts. Power required about
1-20 h.-p. ( 5) Single acting oscillating cylinders can be reversed
by a reversingblock. See The MODELENGINEER for March 15th,
1902, the cylinders of H. Greenly's " Simple Model Locomotive,"
and also our handbook- “ Model Steam Engines," price 6d. net,
71d. post free, and “ The Model Locomotive," by H. Greenly,
priceos. net, 6s, 5d. post free. (6 ) Where the slide-valve is kept
on its seating by a spring or any other device which will effect the
same purpose, then a reversing block or valve can be used as in
the case of the oscillating cylinder. The piston valve cylinder
used on the “ Black Prince" type of locomotive sold by ouradver
tisers is reversed in this way. See the above -named two books
for full description .
( 16,018 ] Model Steamer . W. S. M. (Kensington Court)
writes : I have a twin -cylinder launch engine, bore i - in . and stroke
t-in. (1) What size boat made of wood would that engine drive
at about four miles an hour ? (2) What size boiler ought I to
have, and how much pressure would beneeded ? (3) What size
propeller ought I to have ?

we reproduce in Figs. 1 and 2 illustrations of test lamps in box
wood or walnut case. Herewith is also illustrated (Fig. 3 ) a com
bination set, being an alarm , bell, and night light. Fig . 4 shows.
an amateur s electrical outfit, comprising articles for experi
ment and instruction . The section devoted to tools contains a
useful assortment for woodwo k and metal work . The list will be
sent to readers of this Journal post free for two penny stamps ,
returnable with first order for one shilling or over .
Henry Osborn, 96, Westgate Road , Newcastle. - We have
received an illustrated price list of amateur's tools and machines,
and material for fretwork, wood carving,wood burning, bent metal
work and picture framing. A section of the catalogue comprises.
gun-metal model fittings, such as cylinders, pressure gauges,
watergauges, check and safety valves, lubricators, & c .; copper rivets,
brass sheet, screws, bolts, nuts, etc., also model marine and bori
zontal engines, complete and in parts. Another list deals with
drawing instruments, boards, squares, and other drawing office
requisites, besides devoting a few pages to science notes and tables.
for technical students. A complete catalogue will be sent to
readers for 6d. post free ,
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'HE amateur mechanic, and sometimes the
THEprofessional also , is occasionally troubled
to know what change wheels to put on his
lathe to cut a certain thread. To give him some
assistance in this matter · we are introducing a
novelty to be known as “ THE MODEL ENGINEER
Screw -Cutting Indicator." This is practically a
table of change wheels for different threads arranged
in circular form on two revolving discs. By turning
the discs round till the required thread is indicated
the user is at once shown the proper wheels to
put on his lathe to cut that thread . A full assort
ment of the most useful threads are given, while
a set of wheels for a self-act feed is also shown.
The rule for working out the wheels is also ex
plained, so that any wheels not given in the table
can readily be worked out . There are three patterns
of these indicators, suitable for lathes having
two , four, or eight-thread guide screws respec
tively. Each indicator is enclosed in a neat case
to keep it clean when not in use . These are now
ready. The price is 2d . each, or post free 3d . '
and can be ordered through any of our agents,
or may be had direct from our office at the prices
named . Readers should state number of threads
per inch of guide screw when ordering .
*
*
We regret that we have been unable to com
plete the judging ofour “ Workshop Problem ” No.4
in time to announce the result in this issue as we
had hoped to do. It will appear next week.
*
We commence this week a valuable series of
articles on induction coils, by Mr. John Pike, who
has already previously contributed several useful
items to our pages. In these articles Mr. Pike
gives the results of several years' continuous
experience in building and using coils, and we
are sure his information will be found of great
practical service to those of our readers interested
in this branch of electrical work .

Answers to Correspondents .
E.

R. T. (Keighley ) .-- Your letter is having our
attention, but we wish to point out you did not
comply with our rules.
J. H. A. (Coventry ).— Please refer to our handbook ,
66 Model Boiler Making,” price 6d . net , or post
free from our publishing department, 7d.
This will explain various methods of flanging.
A. M. (Nottingham ).- Thanks for your contribution.
The idea is by no means new, and we regret
we are unable to publish the same.
J. D. (Birkenhead ).-We beg to refer you to our
book, “ The World's Locomotives,” by Chas. S.
rice ios. 6d. net , iis. post free from this
office.
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P. J. ( Levenshulme).— This is an American publica
tion, but we regret we are unable to supply you
with the address. The aluminium will combine
with H , SO ,, but not directly with sulphur. We
should advise you to look up the subject at the
public library , where you will be sure to find
some books dealing with the matter more Or
less fully . Re metal screws, etc. — Have you
looked through our advertisement pages ? If
you cannot get any local firm to supply you , try
some one outside your district.
W. W. (Kidsgrove).— We advise you to make a
brake test if you have your doubts as to power of
engine. Instructions are given in our handbook ,
“ Gas and Oil Engines ,” 7d. post free. Some of
our electrical advertisers could, no doubt, supply
you with this arc lamp. If it is of the enclosed
type, the carbons may last about 200 hours.
Prices can also be had on application.
H. N. (Weymouth ).-- You can procure tools of the
make you mention from Messrs. Melhuish , Lt
Fetter Lane, London , E.C.
Notices .
The Editor invites correspondence and original contributions OD
all amateur mechanical and electrical subjects. Matter intended
for publication should beclearlywritten 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, wherber
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
so by making an appointment in advance . personally can only du
This journal will be sent post freeto any address for 138. per
annum , payable in advance. Remittances should be made 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 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.
Allsubscriptions 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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A Pair of Model Double - Acting Steam

Pumps .

By ROLAND SMITH .

FIG.1. - FRONT VIEW .
Fig. 2.—SIDE VIEW
MR . ROLAND Smith's MODEL STEAM PUMPS.
' HE accompanying photographs show the
THIpair of model double-acting steam pumps
which I have constructed in my spare time
of about twelve months. They are entirely my
own design , and from my own pattern ; also,
I may say, are my first attempt at steam pump
making. The following are a few dimensions :
Cylinders - 17 -in .. bore, 2 -in. stroke ;
pumps,
14-in. bore ; piston and pump rods, 1 in . diameter ;
the bedplate is 11 ins. long, 7 ins. wide, f in . thick .

The four pillars are 94 ins. in the clear, f in . square,
with a f-in . screw each to bolt them to bedplate ;
also to bolt the crossbars on top , which are & in .
wide by fin . thick ; the slides are also i in . wide,
fin . thick , tapped in the middle to fin . to screw
on the rods , and are held apart by collars } in. thick
each end with -in . bolts and nuts. All flanges and
covers on cylinders and pumps are 2 } ins. diameter
by } in . thick, held together by 4-in. bolts ; the
packing box flanges and glands are id ins. diameter

482

The Model Engineer and Electrician .

by | in . thick , adjusted by 3-16ths -in . studs and
nuts. The eccentrics and straps are fin . wide,
1 } ins. diameter , with a travel of į in . ; the straps
are bored out with a groove inside , } in . wide,
1-16th in . deep , to fit on the eccentric, and are
bolted together , 3-16ths-in . pins slipped through
one half and screwed into the other , and one nut
serves as a lock nut. The steam ports are 7-32nds
wide, 4 in . long ; exhaust ports, f in . by 1 in .;
the slide-valve rod is in . diameter, and is extended
through the top of steam chest with packing
boxes both ends adjusted by 3-16ths studs and
nuts , so that the valve works, level on the face
when running at high speed . The steam pipe is
one casting in brass and is held in position with the
same plates that hold the exhaust pipes on , thus
making one joint do for both pipes. The carriages
are fitted with square adjustable brasses, turned
round on flanges, and are bolted to cross stays ,
dovetailed into the pillars. The crank plates are
2 } ins. diameter, } in . thick ; flywheel 7 ins. diameter,
i in . wide on face, shaft 5 ins. long, i in. diameter
in flywheel, fin . diameter in eccentrics and cranks,
* in . diameter and fin. long in bearings. The

Fig . 3. - PLAN OF MR. ROLAND SMITH'S MODEL
DOUBLE -ACTING STEAM PUMPS. ( See front page.),
pumps are double -acting , each one having two
suction and two delivery valves, which consist of
5. 16ths in . diameter phosphor -bronze balls on
brass seatings ; each pump has a suction air
vessel , but there is only one delivery air vessel
for both pumps. They have been under steam
several times , and will easily run 1,000 r.p.m.
with 15 lbs. of steam when not pumping ; but they
require about 20 lbs. of steam to go a nice steady
rate , and pamping. I may say for the benefit of
other readers that when I first had an idea ofmaking
them I prepared drawings, which I think proved
a great assistance to me.
A HEAVY CASTING . —A steel casting of a cylinder
for a hydraulic press has recently been turned out
by Messrs. Wm . Jessop & Sons , Ltd. In the rough
it weighed 57 tons, and as finished it weighed
44 tons . The over- all length was 12 ft . 10 ins .,
and the diameter 4 ft . Ii ins.
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Some Useful Workshop Devices .

By V. W. DELVES BROUGHTON .
(Continued from page 411. )
A SI

LE VERTICAL SLIDE .

S is well known, most small pieces can be

A
without overhead motion , the work being
attached to the slide, which is fixed to the cross
carriage of the slide-rest or bolted to the saddle
direct, and the milling tool being driven by the
lathe spindle. The following description will
enable the mechanic who has thoroughly mastered
the boring and turning intricacies to construct
a machine which is capable of many applications
with a minimum of trouble. The slide consists of
the following parts :
1. - One cast - iron frame, marked in drawing
A , B.
2. —Two mild steel slide-bars, marked in
drawing c .
3. - One wrought- iron leading screw , marked
in drawing D.
4. -Two cast- iron slides, marked in the draw
ing E.
5.-_ Two wrought -iron clamping screws ,
marked in drawing E.
6. -One gun- metal nut for D, marked in
drawing G.
7. –Four wrought-iron bolts and nuts to
adjust and clamp · slide on slide-bars,
marked in drawing H.
8. -Two taper -screwed pins to hold slide-bars,
marked in drawing K,
Dividing Head .
9. –One gun -metal main poppet head casting
L.
10. -One gun -metal back centre casting M.
II . -One cast-steel spindle with back nuts N.
12 . -One division plate O.
13. -One driving pin P.
14. -One index spring Q.
1.5 .-One conical centre R.
The only real difficulty in making this apparatus
is the pattern for the main frame. This is made
as shown in the accompanying sketches, Figs. 5 ,
6 and
It will be seen from the above sketches that the
top and bottom are cast solid , as the cores would
be rather difficult to mould. The slot in the base
whịch restson the slide-rest is cored out as shown ,
if the lathe is fitted with the usual single bolt tool
box , but of course this mode of fixing must be
varied according to the manner of attachment of
the tool-box to the slide - rest.
The castings being obtained , the holes for the
slide -bars are roughly drilled in position , and the
slides and frame are bolted together. The frame
being bolted to the saddle , a boring bar is passed
through the whole combination , which is bored to
fit the slide-bars, the lower end of the frame being
screwed with a fine thread to carry the slide-bars,
as shown at Y , Fig . 2 . The slide-bars should consist
of bright steel shafting, & in . diameter by 7 ins.
between the top and bottom bracket ( I should
mention here that the figures have been photo
graphically reduced from a full -sized drawing
of the machine suitable ), for a 3t-in. lathe .
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lathe on their end faces. The slide-bars, being of
steel shafting, will not require to be turned, the
ends only being screwed to fit the lower bracket
of the main frame, Y, Fig . 2 . The upper ends
are squared , to enable them to be screwed home
tightly.
The leading screw can be made with a square
thread or with an ordinary Whitworth thread,
at the will of the maker ; and to save the trouble

The slide pieces are next taken in hand, the
remainder of the adjusting slots being sawn through,
and the adjusting screws, H , fitted . The slides
are cast with five cores nearly reaching to the
cores for the slide -bar holes ; they are then slipped
0

2
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Scale of inches.
FIG.1. - PLAN OF FRAME,
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FIG . 3. - FRONT ELEVATION .
FIG. 2 .-- SECTIONAL SIDE ELEVATION .
GENERAL ARRANGEMENT OF DETAILS OF A SIMPLE VERTICAL SLIDE.

on to the slide-bars, which are in turn bolted to
a faceplate, with parallel packing pieces inter
posed between the slide-bars and the faceplate
(broken piston -rings will be found very useful for
this purpose ), and the face and back surfaced over
in the lathe. One of the slide - bars is now centied,
and the two slide pieces are in turn surfaced in the

of getting a special forging, the collar may be
pinned and brazed in position.
The base of the main frame , B , Fig. I and Fig. 2 , is
next chipped and filed square with sliding -bars. If
a lathe is available with high enough centres, a
large portion of this work can be done by centreing
one of the slide-bars, fixed in position, and taking
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a facing cut off the bottom in the usual way . In a
small lathe, however, this can only be used as a
test for the accuracy of the filing and scraping as
it progresses. It is scarcely worth while going to
the trouble of packing up the lathe heads, as the
time occupied in making this adjustment can be
better spent in doing the work by hand ; besides
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equally tightened, a side strain is set up between
the slide and the slide-bars which disturbs the
free motion of the mechanism . I have given the
drawing of the apparatus as it was constructed ,
and leave my readers to make any improvements
that may suggest themselves ; but , on the whole ,
I find it works very well. It will probably be found
more convenient to use an independent parallel
vice, which could be constructed much on the
lines of the above slide with very little trouble,
and would be available for other purposes.
The division attachment is constructed as shown
on the drawings, the division plate being divided .
by mounting the plate on a spindle, to which is
also attached an ordinary change wheel with any
suitable number of teeth, and clamping the com
bination between the centres of the lathe, a spring
being fixed in such a manner that each tooth of the
change wheel can be engaged in turn . An ordinary
bevel gear hand drill is then attached to the slide
rest, and a series of small holes drilled round the
circumference of the division plate corresponding
If it is
with the teeth of the change wheels .
determined to make a large number of holes in
the division plate it would be better to make two
or more rows, to prevent the holes being spaced too
close together. It may be found convenient to
make a few special chucking arrangements to
attach to the division plate, but for most purposes
the simple driving pin and centres shown will be
found sufficient.
( To be continued .)
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Our “ Workshop Problem
Competitions .

Fig. 5.-PATTERN FOR
FAAME .

which , the final adjustment will have to be done
by hand any way.
The rest of the mechanism is clearly shown in the
drawings, and each mechanic will be able to decide
the easiest manner of finishing the parts with the

FIG . 7 .
CORE Box FOR
GROOVE IN
FRAME .
Fig. 6. - CORE Box FOR
SCREW SLOT.
tools which he has to hand . The clamping screws,
F, F, Fig. 3 , and Fig . 4, enable small articles to be
clamped between the two portions of the slide,
E , E. This arrangement, however, is not quite
satisfactory, as in some cases, if the screws are not

"

Results of Problem No. 4 .
"HE piece of work set in Problem No. 4 was in
THitself not a difficult task , but it was capable
of being successfully tackled in a variety of
different ways. For this reason there have been
more really workable solutions received in this
competition than in any of the preceding ones .
We have, however, found in our examination of
the entries that many competitors have been too
intent on merely devising a method of doing the
required work , and have given but little thought to
the important point of the simplicity or ease of
construction of the appliances suggested .
A
number of solutions have been penalised by the
loss of more or less marks on this account ; for it is
obvious that while doing a piece of work by a method
which is complicated and comparatively costly in
its requirements nay be successful, it can hardly
be regarded as so satisfactory as a method which
produces the same result in a much simpler manner.
A number of suggestions of another kind showed
considerable merit in point of ingenuity and sim
plicity , but were hardly likely to produce a good
result. After a careful consideration of all the
solutions, we have awarded the prize of ros . 6d . to
Mi. W. H. DEARDEN,
9, Brayburne Avenue,
Clapham , S.W.
As will be noticed from the list of marks, several
competitors came very near the prize-winner in
point of merit . We give our own solution as usual ,
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but it differs somewhat from that to which we have
about 2 ins. of thread , and bolt is, say, 4 ins.
awarded the prize.
under head (a common size) . Cut off the head ,
100 Marks. - W . H. Dearden .
centre up and turn down the head end to fin . a
95 Marks. - G . Allen , William Bell, G. Blaiklock,
tight driving fit into the bore of barrel, or fit fairly
W. Caithness, Claude H. Chambers, J. Davy,
well and solder in . Place the metal to be threaded
J. Gass, Ernest Hossack , F. E. Jones, John
in the chuck or on live centre ; the back centre
Jones, W. H. Mair, Jas. Wheeler.
being put into the centre hole in threaded end of
90 Marks . - Fred Craven , G. W. Martin , Aubrey
bolt , the work and bolt running together as one ,
R. Reason , E. H. Robins, H. C. Gant, E.
fairly straight between the centres. In this
Singleton , R. Tharratt, John McTillett, Fred
position turn up the part to be threaded ; this
Walker, E. Wilson , G. Woolstencroft.
being done, place the nut on the bolt. Make an
85 Marks. - G . H. T. Bell, Harold Bentley, John
angle bracket of wood fitting to slide on the tee
Dean, Wilfrid Hoyle, Chas. J. Hutchings, T.
rest, and on this bracket cut a recess fitting the
A. Waters.
tool - a common square one pointed to shape of
80 Marks. — Archibald Agg, W. H. Ashton , F. G.
thread and handled in the usual way. To the
Hodges, J. Humble, Harold Tetlow , R. Wyatt.
wood bracket on the tee-rest fasten one end of
75 Marks. - T. E. Anthony,
Work
-Nut
S. Ashton , Fred . Banks,
Bolt
J. W. Clayton, A. Cope,
H. C. Drummond , D.
0000OODOODO0001
Hay, Thos . Maybury ,
James Merry, P. Murray,
Herbert G. Riddle, L.
Stant, Robt. Wild .
Tool
70 Marks.-H. R. Beckett,
T. Cotton, S. R. Ed
Wood slide filling
wards, S. Hewes , James
over T - rest
Liddell , Richard Mitchell ,
-Tool
Wood slide
Miller Parr, J. Pell , R.
Reid , David B. Smith,
Chas.
Taylor, Pierce
-T - rest
FIG. I.
Timmis.
65 Marks.
OUR OWN SOLUTION .
Wm . Aldridge,
F , Green , E. T. Owen .
60 Marks. -F. H. Bramwell,
B. J.
Buckman , A.
Buglass, James Bryson , G. H. Buglass, F.
a piece of wood or iron ; the other end bent or
Clements, H. A. Coombs, John D. Elam ,
slotted out and fastened to the nut on bolt. The
lathe being then revolved slowly , a very perfect
Watson Gibbs, A. J. Jack, W. A. A. Mitchell,
J. Tollan.
reproduction of the thread on the bolt can be
50 Marks.— “ Alpeda,” Isaac T. Astley, A. Aston ,
cut on the work, in . bolts being threaded eleven
E. T. G. Atwood , T. Beresford , R. W. Chandler ,
threads per inch.
James udmore, G. Dooley, Michael J. Hanlon ,
Of course, reverse by revolving lathe backward
J. H. Harrison, W. Hemingray, C. W. Holling
between each cut, drawing back and feeding in
worth, C. E. Holloway, G. A. Horn, Saml. Wm .
tool by hand ; a few old bolts and nuts can be used
Irwin , W. F. Manley , F. Murphy, W. Pringle,
in this way as master screws for the production
John Robertson , H. Smyth , C. F. West, Albert
of screw threads on many similar jobs. The
Wilkinson, Arthur E. Young.
method works very easily, and the result, even
40 Marks. - F . W. Bates, J. Bloomfield, G. N.
in very unskilled hands, is good enough for any
Carleton -Stiff, H. H. Copus, Geo . W. Deacon ,
ordinary job , the only thing to remember being to
take up “ slack ” by bearing back a little - i.e.,
Geo. Dunn , jun., T. W. Everington, F. Fennell,
E. Fitzgerald, Col. D. J. Gaisford , J.Griffiths,
offering a little resistance to longitudinal move .
Thos. J. Hilton , H. W. Jackson , F. Johnston ,
ments always while cutting. The slot in bracket
H. E. Keats, W. Mack , A. Newby, R. Newton ,
keeps tool in position. Tool should project as little
Capt. J. Craigie Norwell, L. B. Prichard, Wm.
as possible when cutting.
B. Redfern, John H. Stanier, H. Teague, C.
Mr. W. H. Dearden's Solution .
A. Thompson, Arthur Thornton , H. N. Urqu
hart, T. H. Warner , S. W. Webb, S. R. Williams,
The lathe in question being plain , without slide
S. J. Wiltshire, W. Wright.
rest or screwing arrangement of any kind , the
35 Marks. - J. W. Macmeeken .
20 Marks. - C . Astin , Edgar Crosland G. A. Dickie ,
introduction of a duplicate screw is the best means
W. G. Duncan , A. Henley, T. Huddlestone, A.
of completing the task before us .
The desired
Kenway, Alf. Newman , E. W. Smith, jun., W.
thread should therefore be cut in the following
Young.
manner :-Procure a k-in. Whitworth screw and
nut ( eleven threads per inch ).
One end of
10 Marks.-- J. Duguid, William E. Williams.
5 Marks.-G . Bennet, jun . , E. R. Pennington .
the
screw would require reducing to
diameter
to drive tightly into the hole through the
Our Own Solution .
barrel, and the other end centred for the
Procure a k -in. Whitworth bolt and nut.
loose poppet. A toolbar is made to affix
These are easily obtainable -- quite the ordinary
to the k -in . nut provided , and is held firmly
blacksmith's bolt will do.
There should be
by a carrier, the tail of which is arranged to
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rest upon the hand or tee- rest as indicated .
avoid the tool lifting it must be weighted , as the
lathe will have to be run back after each cut . A
small screw -cutting tool, about 3-16ths square, is
attached to the tool bar and held in position by a
small screw . To feed the cut the tool will have
to be set out each time by a light tap. Other
methods of feeding the tool could be adopted, but
the one suggested is the simplest .
( To be continued .)
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(4 ) We reserve the right to publish the whole or
any portion of any solution we may think of
sufficient interest to insert.
( 5) The competition will be judged by the Editor
of THE MODEL ENGINEER , whose decision shall be
accepted as final.
( 6 ) All replies to be addressed “ Workshop
Problem Competition ,” THE MODEL ENGINEER ,
26–29, Poppin's Court , Fleet Street , London , E.C.
Workshop Problem No. 5 .
Having a small lathe without slide-rest, to make
a good number, say , 50, small cheesehead screws
diameter of head , 5-16ths in . ; diameter of screw ,
$ in.; length under head , it ins. to 2 ins. The
difficulty is to make the screw blanks, owing to
the small diameter compared with lengths, and
solutions should only refer to this . They are
supposed to be threaded by dies in quite the ordi
nary manner, either in the lathe or by hand . We
may say that even with a slide-rest such a job as
making these blanks in the ordinary way is not by
any means easy , as a trial will prove.
The last date for sending in re
plies to this problem is May 24th .

General Conditions.
We offer a prize of 1os. 6d . for the best reply to
the workshop problem given herewith . Replies to
the problem should be illustrated by sketches or
drawings showing how the suggested solution is to
Each reply will be awarded marks
be carried out .
in proportion to its merit, 100 marks being the
standard for a reply which is considered as per
fectly fulfilling the conditions of the problem .
Where two or more replies are considered of equal
merit as regards solution of the difficulty , the prize

MAGNETIC EFFECTS OF LIGHTNING .
-Volcanic rocks frequently show zones
of small areas, distinguished by strong
magnetic polarities. Folgheraiter has
ascribed these magnetic anomalies to
the effects of lightning, but there were
no cases known, so far, in which the
respective specimens had been tested
Tool bor
before and after lightning had actually
In the Comptes Rendus of
struck .
Tool
December 4th , 1905, the two Platania
T Resi
mention such a real case . They were
-Weight hung hero
engaged in investigating the magnet
ism of the rocks near Mount Etna .
During
a September night lightning
Fig . 2 ,-MR. W. H. DEARDEN'S SOLUTION.
fused the telephone wire of a house
surrounded by a wall built of basaltic
will go to the one which gives the clearest descrip
rock ; this wall had been examined and found
tion and drawings ; but it should be remembered
to be hardly magnetic at all.
The earth wire
by competitors that a proper appreciation of, and
of 2.2 millimetres diameter running along the
remedy for, the difficulty propounded in the pro
wall ( without insulators) remained intact ; next
blem will count for more than mere neatness in
morning the stones proved strongly magnetic at a
the preparation of the reply, or ingenuity of sug:
distance of 13 centimetres from the wire on both
gestion . A record will be kept of the marks gained
sides, and the polarity indicated that the mag
by each competitor, and a special prize , of lathe
netising current had travelled upward. The light
accessories or tools, value £ 5, offered by Messrs .
ning-conductor of a new house was also struck ;
Drummond Bros. , Ltd. , will be awarded to the
the conductor, a copper wire of 8 millimetres in
competitor who scores most marks in connection
diameter , is held by porcelain insulators, the wire
with the first six problems. The following are the
being from 9 to 20 centimetres from the wall. The
general conditions applying to the competition :
stone wall had also become magnetic on both sides
of the conductor, in spite of thedistance, and again
( 1 ) All descriptions to be written in ink on one
the current direction appeared to have been up
side of the paper only.
ward . - Engineering.
( 2 ) All drawings to be in black ink only, and to
be on good white paper or cardboard of about fools
cap size. They should be clear and distinct , and
Sefton MODEL STEAMER CLUB .—The secre
well- proportioned , but need not necessarily be made
tary will be pleased to hear of a Liverpool gentle
to scale.
man interested in model steamers who would attend
regularly and officiate as timekeeper and officer of
(3 ) All descriptions and drawings should have the
the day at our steamer races held on alternate
full name and address of the sender, and the num
Saturdays at 6 p.m.-S. Coxon , Hon . Sec. , 32 ,
ber of the problem they refer to clearly written
Lomond Road , Edge Lane , Liverpool.
upon them.
" Whit screw

Nut
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Weather Vane and Windmill .

By JOHN Dow.
'HE following is a description of a small weather
some time
THIvane and windmill made
ago. The windmill was not intended to be
used as a source of power , but merely as an orna
ment for the top of a summer- house, to which it is
now fixed . The frame of the machine is of 3 - in .
round iron , having a round end formed at the top
and bored to receive a regulating pin . The lower
end is let into a slot in a piece of turned gun -metal,
which forms the bottom bearing for the spindle.
The construction of this part will be more easily
described by the drawing than by writing. The
spindle is turned down to the sizes shown from a
piece of 3-16ths-in. steel rod . A piece of aluminium
is turned and fitted to the spindle, to form a cover
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The figure shown on the top is not intended to
represent any of our common or garden animals,
but is simply used to indicate the direction of the
wind. This is of sheet brass , cut out as shown and
soldered to the frame .

A Well - Equipped Miniature
Railway.
" ALIFORNIA has a great many railroad men
--- some of whom have attained a national
CALIFOM
reputation . However, it may be truthfully
written that California has what none of her sister
States have-- the youngest railroad president in
the world ; also the youngest chief engineer.
These officers are no figure-heads," but actual
and real . The lads hold official positions in a com

všic steel wire

IN BANNERS
WY

Cover for oil cup
filter

0

Oil

round iron

o pin
Brass Tube

( Scale : Half full size .)

-Hardwood

Fig . 1. -GENERAL ARRANGEMENT

Oil

for the oil cup. Another piece of aluminium ,
turned as shown, is fixed half -way down the spindle,
and into this is screwed the four arms, which are
of steel rod. The arms are taken right through and
across the mouth of the conical cups. The cups are
of cast aluminium , turned and polished on the
outside .
The lathe which I have is of a very old type,
and having no chucks other than a small cup one
I was at a loss to know how to grip the cups while
finishing. The difficulty was got over in this way :
a piece of hardwood was put into the cup chuck,
turned down to fit the inside of the cups ; the cups
were fixed to this mandrel by four small headless
nails, then turned down and polished . The pins
were simply hammered into the mandrel to allow
of the cups being taken off.

OF A SMALL WEATHER VANE AND WINDMILL.

pany that owns and operates a railroad , and one
that earns good dividends.
Master Carlton Kinney, a boy nine years of age,
is thepresident of “ The Venice Railroad Company ,"
while his older brother ( thirteen ) , Master Innes
Kinney, holds the responsible position of chief
engineer of that road .
Mr. Abbot Kinney , the father of these two lads,
is a very wealthy gentleman living in Southern
California at a place called “ Venice ," some twelve
miles from Los Angeles.
Among other attractions and sources of public
amusement is a small railway track, an engine, and
five passenger cars. Mr. Kinney built and equipped
this road , and then organised the “ Venice Railroad
Company. " To each of his boys he gave a one- third
interest, nominally holding one -third himself. It
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was understood that each stockholder should re
ceive one- third of the net earnings of the road . Mr.
Kinney then turned over to the two lads the prac
tical management of the line , he only exercising a
very general supervision of affairs - looking after all

May 24 , 1906 .

In every detail this miniature engine is an exact
duplicate of the large - sized and powerful ones
turned out from the regular locomotive works . All
the cars have steel frames, and are strong and com
fortably seated . Each car carries twelve persons
thirty - six in all. Automatic air -brakes are used on
every car. Mr. Kinney did not spare any expense
in building the engine and cars , and in the perfect
equipment of the road . — The Cadet, U.S.A.

The Latest in Engineering.
The World's Largest River Steamboat.
The Hendrik Hudson was launched on March 31st
at the T. S. Marvel Shipbuilding Company's yard,
Newburgh , N.Y. The boat is approximately
390 ft. long , has a depth of 14 ft. 4 ins., and a
draught of 8 ft. The breadth of hull (moulded at
deck ) is 43 ft., with a breadth over guards (moulded )
of 82 ft. It has seven steel bulkheads, which prac
tically eliminate all danger of sinking. The 6,000
h.-p. engines are of the inclined type, and will drive
the 29-ft. paddles at 40 r.p.m. , giving the boat a
speed of 23 to 25 miles per hour. The new boat
will have accommodation for 5,000 passengers.

Fig. 2.-- THE WEATHER VANE IN POSITION.

the tickets, and handling all of the moneys, account
ing for the gross and net earnings, etc.
The road is proving a very profitable invest
ment , for the dividends are very substan
tial . Every day hundreds of passengers
-principally women and children - are
hauled to and fro at 5 cents a head for
the round trip. This continues during
the long summer season at the place.
The total length of the track is two miles ,
following all of its meanderings about the
spacious giounds.
The gauge of the track is 18 ins.; diameter
of thedriving wheels, 20 ins. Outside of
the tyres. There are six driving wheels ,
a pony truck, and a pair of trailing
wheels. The diameter of the cylinders
is 5 ins. ; stroke of piston, 7 ins. ; boiler
of Vanderbilt style ; tender, hopper pat .
tern ; air -brakes on all drivers and truck
wheels ; height of engine from track
to top_of stack, 57 } ins .; style of
engine, Prairie type.
This engine is capable of making
35 m.p.h. at her very top speed, though
the average speed does not exceed
The total weight of the
12 m.p.h.
engine, tender, and five cars is 32,627
lbs. ; steam pressure , 160 lbs . to the
The engine has made
square inch .
in twenty -seven straight running days a total
distance of 3,760 miles, on an average of one
fourth of a gallon of oil to the mile. The trip over
the two miles of track is generally made in from
54 to 6 minutes

An Improved Blow -off Cock.- A novel form
Bradford ,” is now
of plug -cock, known as the
made by Messrs. Millar, Dennis & Co., brass founders
and finishers, Bradford . It differs from all other
similar cocks, inasmuch as the plug is not held in
its barrel either by a screw or by a nut, but by a
spring, which is forced against the larger end of
the plug by a cap which screws on the casing. The
possibility of the plug jamming in the barrel, owing
to unequal expansion taking place, is thus pre
venteil , and , in order to guard against the plug

FIG . 3. —THE PARTS SEPARATED.

jamming, owing to the pressure of the spring, it
has a quick- taper cone on it at the smaller end.
It is claimed for this cock that it is very easy to
open and close, and as the friction is very small,
the life of the cock is consequently increased .
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Locomotive Notes .

By Chas. S. Lake.
New LOCOMOTIVES .
The new four -cylinder balanced .compound
express " locomotives, designed by Mr. Wilson
Worsdell, M.Inst.C.E. , chief mechanical engineer
of the North -Eastern Railway, and built at the
Company's works, Gateshead , for hauling the heavy
and fast East Coast Scotch expresses between York
and Edinburgh, are now out of the shops.
They
are numbered 730 and 731 , and are of the 4-4-2
type with cylinders compounded on W. M. Smith's
system . The dimensions are as follows :
High -pressure cylinders, 141 ins. by 26 ins.
Low -pressure cylinders, 22 ins. by 26 ins.
Coupled wheels, diameter, 7 ft. it ins.
Weight of engine in working order, 73 tons ;
tender, 42 tons : total , 115 tons.
The four cylinders are arranged in line below the
smokebox and all drive the leading pair of coupled
wheels. Engine No. 730 has a modification of the
Stephenson link -motion, and No. 731 has Wal
schaerts' gear, also in a modified form . In both
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instance in which a tank locomotive has been fitted
with coupled wheels as large in diameter as in the
present case , viz . , 6 ft. 8 } ins. ; at all events, there
are no other engines so provided among modern
types, although on the Tilbury & Southend Railway
thelargest engines have 6 ft. 6 ins. drivers.
The Great Western locomotive illustrated tas
dimensions as follows :
Cylinders, 18 ins. by 30 ins.
Wheels : Bogie , 3 ft. 2 ins.
Coupled, 6 ft. 84 ins.
Radial, 3 ft. 8 ins.
Rigid wheelbase, 8 ft. 6 ins.
Total wheelbase , 32 ft.
Total length of engine, 41 ft . 4 ins.
Boiler : Diameter (outside), 5 ft. o } in . at firebox.
( outside ), 4 ft. 5 } ins. at smokebox.
Length ( barrel) , 11 ft .
Height of centre above rails, 8 ft. 6 ins.
Heating surface : Tubes, 1369.58 sq. ft.
Firebox , 121.31 sq. ft.
Total , 1517.89 sq . ft.
Grate area, 20-35 sq . ft.
Steam pressure, 195 lbs. per sq . in .
Tractive force , 21.190 lbs.
The four -cylinder, simple, " Atlantic " type

AIT

2221

Fig . 1. -NEW EXPRESS TANK ENGINE : GREAT WESTERN RAILWAY .

cases only one set of valve -motion is used for each
pair of cylinders ( H. and L.P. ) on either side of the
engine. Belpaire boilers are fitted for the first time
on the North - Eastern Railway. It has 1,984 sq . ft.
of heating surface, 29 sq . ft. grate area , and carries
a working pressure of 225 lbs. per sq . in .
The first series of 4-4-2 type Great Western
tank locomotives left Swindon works recently and
one of the number is illustrated herewith. The
design is practically a repetition of the “ County "
class express engines, the only difference of any
moment being the presence of side tanks, bunker,
and extra carrying wheels. The new engines will
be capable of working fast passenger trains, and as
they are fitted with both -direction water scoops,
there will be no restriction to the distance run
without stops, except that imposed by the limits of
coal supply. The writer is not aware of any other

locomotive, already referred to in The Model
ENGINEER as building at Swindon , is now out, and
as a result of some preliminary tests much confi
fidence is felt in the usefulness of the type.

LARGE TANK LOCOMOTIVES , EASTERN OF FRANCE
RAILWAY.
Some exceptionally large and powerful four
cylinder compound tank locomotives have recently
been completed at the Belfort works of the Société
Alsacienne de Construction Mécaniques for the
Eastern of France Railway . They are compounded
on the well -known de Glehn system , and run upon
fourteen wheels, arranged as leading and trailing
four-wheeled bogies with six -coupled drivers be
tween them. They have been designed for dealing
with heavy passenger and goods trains on sections
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of the railway having long gradients and many
curves, and are altogether quite a new type for the
Eastern Railway ; indeed, it may be said that very
few 4-6—4 locomotives are to be found anywhere,
the design being a special one and only needed
under somewhat abnormal traffic conditions.
One of the engines will be illustrated and the
dimensions given in the next issue of these Notes.
RECONSTRUCTION OF THE GREAT EASTERN
“ DECAPOD ."
In a recent issue of the Engineer, there appeared
an illustrated article describing the process of re
construction now being undergone by the erstwhile
famous 10 - coupled or “ Decapod
type tank
locomotive, designed by Mr. Jas. Holden and
built at Stratford Works, Great Eastern Railway , a
few years ago . From this article it appears that
the engine is shortly to reappear in the form of an
eight -coupled outside cylinder goods locomotive
with tender . The drawing, reproduced herewith
from the Engineer, is sufficiently comprehen
sive to show that practically all the features
of the “ Decapod ” have disappeared as a result
of the “ reconstruction ” and it would , perhaps,

SOFT WATER FOR LOCOMOTIVES .
When Mr.66 G. J. Churchward laid stress — in his
paper on
Large Locomotive Boilers," at the
Institution of Mechanical Engineers - on the import
ance of treating water used for locomotive purposes ,
he was speaking after valuable experience gained
with the Kennicott apparatus, which has given a
great deal of satisfaction on the Great Western
Railway whereon a 10,000 gallon machine has for
some time been in use , viz. , at Aldermaston , Berks.
Now the Company have purchased a second plant of
three times the capacity from the samefirm . This
has been installed at the Severn Tunnel, where the
water is of a hard and unsuitable nature, but is
amenable to treatment and is rendered wholly
suitable thereby .

Some

Well - made

Models .

By Rev. J. SHORES.
' HE models illustrated herewith were not made by
THImyself, but I thought a description of them
might, perhaps, interest readers of The
MODEL ENGINEER.
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be right to describe the engine as a new one ,
for to all intents and purposes that is what it
amounts to.
The boiler is quite distinct from
the original one, both as regards design and
proportions ; the frames appear to be likewise. A
new cab has been fitted , the wheels are differently
spaced and , generally speaking, all resemblance to
the monster tank engine has disappeared.
The two cylinders ( 18 } ins. by 24 ins . ) are placed
outside the frames, well forward of the leading
wheels, and they drive the second pair of wheels.
The boiler has a mean diameter - outside - of
4 ft. 8 } ins. , and is 13 ft. long. It contains 285
if ins. diameter tubes yielding 1,738 sq. ft. of
heating surface, the firebox contributing a further
131 sq . ft ., a total of 1,869 sq. ft. The grate area
is 22.9 sq. ft., and the working pressure 180 lbs.
per sq . in . The total wheelbase is 23 ft. 3 ins. ,
of which 7 ft. 6 ins. separates the leading from the
driving wheels ; 8 ft. 9 ins. between driving wheel
and third pair , and 7 ft. between third and fourth
wheels. The engine marks nothing in advance of
those possessed in large numbers by many other
Companies with the same wheel arrangement.

HORIZONTAL STEAM ENGINE . — This model, shown
in Fig. 1 , has double cylinders , 2 - in . bore, 3 -in .
stroke. It is engineer made and well finished .
The bed is 20 by 13 ins. The crossheads, eccen
tric straps, glands , and bearings are gun -metal.
The bedplate is a raised hollow metal casting ,
The cylinders were lagged by myself with
asbestos covered with sheet brass .
When I
bought the engine , not quite finished , the bed
was a deal block. I got some oak picture - frame
moulding, cut a portion off the block all round,
mitred the moulding , and fastened it on with
round -headed brass screws. The moulding added
greatly to the appearance of the engine, and shows
how a little trouble may improve models.
SMALL ELECTRIC Light PLANT. — This group
( Fig. 2) , consisting of vertical engine, dynamo, and
switchboard , was made by an electrical engineer, and
stands under glass ( case removed for photograph ).
The cylinder is i } ins. bore , stroke it ins . It is
of gun -metal, and lagged with mahogany and
brass hoops. The steam and exhaust pipes are of
copper, and pass through the bottom of the case .
The lubricators are too large for proper proportion ,
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Fig . 1 - A Two -CYLINDER HORIZONTAL STEAM EXGINE.

Fig . 2 - A SMALL ELECTRIC Light Plant.

SOME WELL-MADE MODELS .

For description ]

(see pages 490-492.
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but were put on for long running . Both engine
and dynamo are of superior workmanship.
THE BOILER , shown in Fig. 3 , is of f -in . seamless
copper , and is equal to a working pressure of
150 lbs.; height , 16 ins.; diameter , 8 ins.; height to
top of chimney , 32 ins. The outer shell was made
from
piece of navy steam pipe. The firebox ,
which has water space all round, is riveted in the
usual way. No rivets are in view , because they
are covered at the top of the boiler by the smoke
box , and at the bottom by a sheet-brass ring .
When I purchased the boiler it was very rough ,
though made by an engineer , but not intended for
exhibition . The problem was how to make it
fit for exhibition. I filed down the rivet heads
somewhat (because of their imperfect appearance)
and then had a copper smokebox made to fit

Fig. 3. -A MODEL VERTICAL BOILER.
tightly over the outside of the boiler top. Then
a seamless sheet -brass ring was made to fit closely
around the bottom of the boiler. In this way
I have covered the heads of the rivets. The
firedoor was very light, and the rivets around the
opening were an offence to my eyes, so I decided
to make a door and frame myself. This I did
after making patterns in wood and obtaining gun
metal castings . The bands of door , pin , etc. , are
of steel . I was able to finish my work very well
by the use of my felt, calico , and swansdown
wheels. The boiler shell was originally covered
with file marks, which I have entirely removed
by files, fine emery cloth , and a steel burnisher.
The boiler is now highly burnished - a fact not so
pleasing to the photographer as to myself.
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As the boiler has seventeen l -in . tubes it is a
very quick steam generator . I heat it with gas
by a circular metal Bunsen burner with forty -one
holes. The chimney was made by myself. I bought
a piece of 2 -in . seamless copper tube, burnished it ,
and after making models for the top and bottom ,
I obtained gun -metal castings, turned and bored
them , and fitted them tightly on to the tube .
A SINGLE - CYLINDER HORIZONTAL ENGINE. This model ( Fig . 4 ) has a cylinder i bore , 2 stroke .
It is an exceptionally fine model made by the late Mr.
Cairns, of Darlington --an engineer who won many
prizes for his model engine making. The bed -plate,
bearings, cylinder , and flywheel are of gun -metal
The flywheel is 8 } ins. diameter, with rim i wide by
i in . deep. The crankshaft is fin . diameter ,and the
bearings are i in . wide. The square lids on the bear
ings lift off, and the oil boxes have wick arrangement
for lubrication . The cylinder is lagged with mahog
any. The engine is mounted on a solid mahogany
block, 3 } ins. thick and 2 ft . long by i ft . 5 ins. wide.
The engine is fitted with link motion reversing gear .
The finish and general workmanship are of the
very highest order. Between the pump and the
engines I have a cylindrical copper reservoir, 9 ty
12 ins. This I found necessary for the even running
of the engines.
TRACTION ENGINE .--- A photograph of this model
is reproduced on page 43 (Fig. 5 ). Bore of cylinder,
i } ins.; stroke, 11 ins. The engine was made by a
whitesmith , and is a very nice model . The boiler and
wheels are very well made. The engine is too light
for good effect, but it is my intention, now that
I have a B.G. lathe, to replace the engine parts by
heavier ones. The boiler is of mild steel , and has
The chimney is
seven tubes and the usual fittings.
a turned and polished brass casting. The engine
has link motion and pump ; length , 26 ins.; height
to top of chimney, 17 } ins. ; road wheels ( back ) ,
91 by it ins. ; front wheels, 5t by 1 in . ; width
from outside of back wheels, 11 ins. The gear
wheels are of brass. The engine is a model of the
engines made by Messrs. Marshall & Sons, Gains
borough.
It may be of interest to some if I say that I do not
often run my models by steam , as I have been
fortunate in securing a very good air pump by
Messrs. T. Cooke & Sons, York . The cylinder is
The piston is
about 9 ins. bore by 9 ins. stroke.
worked by a lever 3 ft. 6 ins. long . I cannot
get much pressure with so large a piston, but I
could obtain a sufficient volume of air to blow
an organ . The reason of my inability to raise
pressure is because the piston area is so great .
As a 9 -in . piston has an area of about 70 sq. ins. , at
about 30 lbs. pressure I should have about 19 cwts .
to lift with my lever. Pumping ten strokes per
minute I can run my double engine , and with twenty
strokes I can run it and the vertical engine or trac
tion engine together .
Perhaps, as I am a clergyman, the Editor may
not think it out of place for me to add that I am
interested in The Model ENGINEER not only
because I find pleasure in the perusal of its pages ,
but because I believe it may indirectly do some
good in the world . In this age of pleasure and
shallow thinking, if THE MODEL ENGINEER can be
the means of inducing young men to devote their
spare time to some branch of industry , instead
of to the usual all-absorbing pursuit of pleasure,
it will not have existed in vain ,

May 21 , 1906.
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Fig . 4.-

SINGLE - CYLINDER HORIZONTAL ENGINE .

3

V

Fig . 5.-A MODEL TRACTION ENGINE .

For description ]

SOME WELL -MADE MODELS.

(see pages 490-492 .
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By T. D. GARSCADDEN .
o those readers who have profited by the
Tº instruction given in Simple Lessons in
Pattern -making," which have appeared in
these pages, the making of these will not present
many difficulties, and leaves me little to say over and
above the drawings herewith given .
There may be others , however , who, while
they would like to make their own patterns, will
perhaps be dismayed by the first look at the
drawings. These I would earnestly recommend
to read over the above -mentioned series , and,
after a quiet perusal of the means, modes and
methods contained therein , I am sure that they will
come to the conclusion that they could manage
all right, and begin . To both classes of readers,
however , I would like to address a few remarks
on points which have cropped up and have not
been previously touched upon .
Pattern of one-piece Cylinder. — To begin with
Fig . 1 . This is a half pattern of the cylinder
and liner cast in one , and the first thing that will be
noted is that I have added an additional opening
into water space at the bottom . I merely suggest
this, but, if adopted , it would be of great benefit,
not only in supporting this isolated core, but in
providing an additional egress for the escaping
gases from the two walls of cooling metal enclosing
it, the inlet and outlet ports alone being hardly
adequate to ensure a successful casting . I was
the more encouraged to do this by the fact that this

the matter to individual judgment after I have
had my say :
At any rate, have a core through here, though it
may have to be plugged up for good afterwards—
if the original plan is adopted - and leave the other
blank, to be bored into afterwards, as the making
of a core through here complicates matters not

Fig. 1a.
commensurate with the result in the case of " one
off.” In this event , make the facing loose as shown
by dotted lines, and only " stitch it to body with
two removable round wire brads.
Now in regard to the pattern -making proper of
the body it is very simple. Turn the barrel with the
prints at each end continuous, and with a rebate

-K-.

o

-B

ot아

K

: -D

--- C-

-E

Fig . 1.-BOTTOM HALF OF PATTERN , WITH METAL DRAWN OFF.

opening would facilitate cleaning operations in the
absence of a removable liner. It could be fitted
with a square- or hexagon -headed screwed plug ,
brass preferably.
The next alteration I suggest to simplify the
pattern -making and moulding is to shift the water
inlet opening from its side position to the centre,
as shown in Fig. 2 , at the same time making the
set- screw centre line horizontal instead of vertical,
to prevent possible fouling with the chimney. I
do this with some trepidation, however, and leave

Fig . 2. - END View .

to receive the flange -snugs and shoulder pieces as
shown in Fig . ia . It will be seen that the curve
is flattened at X ( Fig. 2 ). This plan enables the
maker to dispense with unsatisfactory loose pieces
which never can be relied on coming to centres,
and to comfortably and accurately draw off the
positions as shown, assured that they will meet
the opposite snugs on bedplate neatly ; and only
entails the filing out to curve afterwards, or as the
writer has done with his, they may be left as they
are, and the opposite snugs on the bedplate made
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full development of the Mexican oil-wells, the
firm wisely determined to commence operations
with oil fuel imported from Beaumont, Texas, not
only because preliminary trials showed the economy
obtained by its use , but also that the entire railroad
system might be equipped for the use of oil - fuel
when available from Mexican wells, the ultimate
certainty of which was proved to be beyond doubt
by the explorations made and trial wells already
drilled .
TABLE I.
Converting Coal-Burning Engines. Cost of Con
verting a Coal-Burning Engine into an Oil -Burner.
$
£
6
70.00
Fire -brick and labour of setting
8
96.02
New ash-pan , fire -door, and labour
25
304: 35
Burner, piping, fittings, and labour
Oil tank, 1,200 gallons, and fitting in
tender
65
775.00
Incidental expenses and supervision .. 165.63
14

similar. The next point is the fixing of small,
attached prints. The splitting and wobbling of
these is a cause of much annoyance, especially
to novices, to prevent which I recommend the plan
shown in Fig. 1a . Here the half-round prints are
taken straight across, but if the original plan of
one hole only is adopted , or if it is decided not to
put them in line, they may be let in with a gouge
or centre -bit for an inch or so . At first sight this
may seem a long way, but it really saves time ,
besides being ever so much more satisfactory
in non-liability to alteration from knocking , etc.
( To be continued .)
Petroleum
Fuel
in
Mexican
Locomotives . *

THE cost of fuel is a matter of such great
Timportance in the economy of railway
operation that the author hopes the following
remarks and data , compiled after careful observation
of the actual results obtained by the use of liquid
fuel for one year on the Tehuantepec National
Railroad of Mexico, may be of interest.

1,411.00 118
s
Table II show the fuel weight- carrying capacity
of certain engines both as coal-burners and oil
burners, also the distance attainable under ordinary

TABLE III.
Conparative Consumptio:i and Cost of Oil and Fuel.

Trains.

Average
consumption
per Engine
Mile.

Train
Engine
Miles per Miles per
Barrel | Barrel
(42 gals. ). ' (42 gals.)

Wood.

Averagº Engine
Train
consump- Miles per Miles per
Ton
Ton
tion per
( 2,240
( 2,240
Engine
lbs .).
lbs. ).
Mile .

Train
Average
consum Miles per
tion per Tarrea
Engine ( 72 cub.
Mile .
ft.)

Miles.

Miles.

Passenger 4.56 ( 342)

9.2

8.7

Freight

4.7

4:4

9:00 ( 67.5 )

Per
Engine
Mile
(Oil ).

Per
Engine
Mile
(Coal).

Per
Engine
Mile
(Wood ).

Pence.

Pence .

Miles.

Miles.

Cub. ft.

Miles .

Pence.

| 41.25

54'3

52 : 6

6.26

10.4

5.5

6: 5

6:7

89.6

25.0

22.0

10.87

6: 3

10 : 7

13.8

11.6

Lbs,

The fuel question in Mexico has always been a
very serious one for railroads and industrial
establishments, in consequence of there being
no coal produced in the country, with the excep
tion of a small quantity of inferior quality in the
most northern State, and also in view of the ever
increasing cost of firewood and the growing diffi
culties experienced in obtaining it. The serious
aspect of the fuel question has led to two very
good and useful results — first the development
of a vast number of waterfalls throughout the
country for power , principally electrically trans
mitted , and second, the development of the ex
ploration for oil . While powerful companies
have been organised for the purpose of prospecting
and developing the oil-bearing regions, and while
the firm of Messrs. W. Pearson & Son is perhaps
the most deeply interested in this particular industry,
having alrcady done much towards developing
the oil- fields, yet in preference to waiting for the
* Extract from a paper by Mr. Louis Greaven
(late Locomotive Superintendent, National Railway
of Tehuantepec ) before the Institution of Me
chanical Engineers.

1

(Lbs .)

Gals.

CosT FOR FUEL .

COAL.

OIL,

circumstances, with a full tank of both classes of
fuel. The weight of a gallon of fuel oil is 7 } lbs.
TABLE II .
Comparative Capacities of Oil and Coal-Burning
Locomotives.
Engine Engine
Miles
Miles to Service of
Capacity
Engine
bunker
Nos. Capacity
of Coal. of Oil, to tank
Engine.
of coal.
of oil.
Lbs.
Lbs.
87.5
133 : 3
15-16 7,840 9,000
Freight.
Passenger
21
10,080 9,000 263 : 15 244: 3
60-67 11,200 9,000 1333 125
Freight
68-71
14,902 220-7
.
40-43
22,500 333.3
.
40-43
22,500 657.8
Passenger
Freight
30-32 13,440 14,822 219.5 150
Note . - Engines Nos. 68-71 and 40-43 were built
as oil -burners ; the other engines were converted .
Price of Oil and Coal. — Exception may be taken
in the foregoing figures to the price charged for coal ,
but the price quoted is the exact amount at which
the coal was issued ; and if it is considered high in
comparison with the issuing price of coal on other
railroads, or in other places, it should be remem
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bered that the coal was handled under expensive
raised in a locomotive, while it is not advisable to
raise steam too quickly in any boiler , in consequence
conditions , such as double or triple handling,
of the sudden expansion of the plates being in
and also lighterage—all of which difficulties were
jurious , yet at times it is necessary, in railroad
unavoidable under existing circumstances. For
operation, and , when necessary , steam can be got
the same reasons the issuing price of oil is relatively
high , and any improvement in facilities which would
up in less than an hour , whereas 2 } or 31 hours is
reduce the cost of coal would also mitigate towards
the usual time for getting up steam with coal.
lowering the cost of oil . Therefore, for comparative
Another advantage is obvious: when an engine is
purposes the statement may be taken as correct .
detained for any reason on the road , or reaches its
destination with orders to turn back after the en
Stationary Boilers and Oil Fuel. — Shortly after
the initiation of oil fuel in the locomotive service,
ginemen and trainmen get rest , the fire can be
it was decided to convert the stationary boilers
extinguished, so that during the time the engine
at the general workshops at Rincón ' Antonio
is standing there is no consumption of fuel , while
from coal-burners into oil-burners. These boilers
an engine in fair condition will always retain
originally used wood, and subsequently coal,
sufficient steam pressure to start the burner after
consequently the author has been able to obtain
standing for several hours. Any danger to the
boiler or firebox in consequence of water falling too
the results obtained in the same boilers as wood-,
coal- , and oil-burners. There are three boilers
low while the engine is standing is also obviated .
of tubular locomotive type , each of 400 sq . ft.
A coal-burning engine will consume during a lay
heating sur ce , or say 40 h.-p. each , with wood and
over of ten hours 220 lbs. of coal at least , for which
outlay no useful return is obtained .
coal ; the three boilers were used together , but
since the installation of oil fuel only two boilers
( To be continued . )
are needed . The boilers supply steam for one
120 kw. generator , for a steam - hammer and one
air -compressor, and the consumption of the different
A Home - made Motor Cycle .
classes of fuel per month was as follows :
$
$
£
By J. F. WEIGHELL.
Wood , 313 tarreas ( 72 cub.
EREWITH is briefly described a motor cycle
@ 3.83
1198.79 100
ft . each)
He
@ 17.00
1462.00 I 22
Coal, 86 tons
high one) was built specially by John
0:06
@
81
972.00
Oil , 16,200 gallons
Roper, of Wolverhampton . The building up of the
wheels was my first attempt at that kind of work.
The present electrical output is 7,300 kw. hours
The motor , castings of which I procured from
per month , or 9,785 h.-p. hours per month , and
Trent & Company , of London , is about 2 h.-P. ,
the cost per h.-p. hour is , therefore, ten cents
being 2 } -in . bore by 2} -in . stroke, with automatic
silver , or five cents gold . In this price is of course
inlet valve. The whole of the machining was
included the steam used for the steam -hammer
done in my workshop, with the exception of cutting
and air-compressor , the energy of which are not
measured by the wattmeter.
The comparative statement is as follows :
Cost of fuel per horse -power hour
Pence
Wood
12.2 cents silver ( 24)
Coal
( 3.0 )
..14 :9
..100
Fuel oil
( 2.0 )
Burners. — There are many kinds of hy
dro - carbon burners in use , and amongst
16
those with which the author has had
personal experience are the Houlden ,"
“ Sheedy Carrick ,"
Booth ,”
Lahey , "
“ Best," and others . One of the most
essential points about a burner is the
facility of keeping it clean and free from
clogging, and another is its adjustability
both for giving the right direction to the
flame or spray and regulating the proper
proportionate supply of steam or com
O
pressed air and oil . The author has found
that the most satisfactory results in these
respects , and in the greatest economy
.6 Bestof
”
oil fuel, were obtained with the
burner, which is very easy of access and
MR. J. F. WEIGHELL'S MOTOR CYCLE .
adjustment .
There are some incidental advantages
the two- to- one gear wheels. The cylinder was
in using oil fuel apart from anything due to con
bored on the lathe saddle with a cutter bar running
sumption . All clinkers, ashes, sparks, falling fire,
and choking up of front ends of smokeboxes are
between centres in the usual way , and afterwards
lapped
out with a lead lap and rottenstone. The
obviated, and many of the items of the cost of
two
main bearing bushes are of mild steel , which
cleaning coal burners are saved .
I case -hardened in the usual manner at the black
Another advantage of oil- burning engines is the
facility and quickness with which steam can be
smith's forge ; the spindles and crank - pin , as
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also the tappet rod and guide , were treated in the
same way. These , after about 7,000 miles running,
show scarcely any sign of wear - in fact , there
is not a trace of shake in either of the crank -case
bushes, and I think this is a great recommendation
for steel bushes in preference to phosphor-bronze,
when one considers that in 7,000 miles the flywheels
have made ' roughly 35,000,000 revolutions. I
strongly advise any amateur who may be building
a motor to use steel for all the bushes , as there is
practically no danger of them seizing if properly
case-hardened and a little extra side play allowed .
The machine is fitted with a Longuemare car
burettor, make -and -break contact, and plain coil.
The latter I prefer to a trembler coil . I have
covered 600 miles in six days' riding -- that is
starting on a Monday morning and finishing the
following Monday night, not riding at all on the
Thursday or Sunday. The best non-stop run is
forty miles in two hours, and a mile in two minutes
has been done under favourable circumstances.

A Vibrating Spiral .

screw and washer from the recess. For the pillar,
take a piece of 3-16ths-in . brass rod , 8 ins. long.
Reduce one end to } in. for a length of in ., and
screw it Whitworth . Screw the other end 3-16ths-in .
Whitworth for a distance of 14 ins. Turn a brass
disc ,
in . thick , 4 in . diameter , with a chamfer
f in . broad on its upper surface. Drill it cen
trally, and tap 3-16ths -in. Screw this tight upon
the 3-16ths-in . rod , the chamfered edge towards
the reduced end of the rod . This pillar slips
through the 3-16ths -in . hole in the base, until the
washer rests on same. The pillar is then secured
by a round nut in the recess.
The bracket next claims attention . This is
made from -in . by 1-16th -in . section brass strip ,

E

By NATHAN SHARPE.
" HF. instrument described here, although of
T
practical use in one experiment only will
yet, by its fine appearance, well repay
the slight trouble and cost of making. It is known
to students as Roget's spiral .
The first part to be made is the base . This
Having
is 5 ins. diameter and 14 ins. thick,of oak.
secured the rough material on the faceplate, turn
off the corners - nearly to finished diameter--ard
turn in the face a recess 3 ins. diameter and fin .
deep . The turning of the other face is done by
mounting the work on a pin chuck , 3 ins. diameter,
fin. long, held on the faceplate and working with
sharp chisels. Turn a bevel on the exposed edge ,
& in . deep on face and edge. Mark the centre of
the rotating work , and with radii i in . and 4 -in .
respectively mark two arcs. Mark a point on one
and mark a diametrically opposite point on the other .
At the dot on the { -in . arc, drill a k -in . hole
in .
deep . Continue the hole right through with a
3-16ths in . bit ; with the same bit drill ,right
through the dot on the inch arc : Care must
be taken to see that these holes are drilled
perpendicularly. Now draw a diameter at right
angles to the line joining these two holes. Con .
tinue this line down the slopes of the chamfer.
Halfway down the latter screw two terminals.
As a glass shade is intended to cover the working
parts, one about 9 ins. high and 3 ins. diameter
should be procured and a groove turned in
the base to fit. For the fittings, obtain a piece of
ebonite rod , } in . in diameter , cut a piece a little
in . diameter
over 1 in . long .. Turn one end to
in . Bevel the extreme edge
for a distance of
slightly, but leave the shoulder square . Having
centre -marked the revolving work , run a 3-16ths- in .
tapping size drill right through , and tap it. Reverse
the work in the chuck , and with a 5-16ths - in . or
k-in. drill, widen the hole already made to nearly
as far down as the shoulder. The lip must be
rounded off, and the work polished with oilstone
dust and oil, finishing with a clean duster. This
fitting is the inercury cup, and is placed in the
-in. hole in the base and secured by a 3-16ths -in .
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A VIBRATING SPIRAL.
as is also the guide. To avoid unnecessary repeti
tion , let it be understood that the measurements
of lengths do not include rounding the ends, but
are in every case the distance between the centres
of the holes and that the ends are rounded to a
radius of } in ., described from same centres as the
holes. The bracket is made in two parts—the
bracket proper and its curved underbrace. The
shape of the first-named piece is - straight, fin .;
right angle bend ; semi-circle to radius,
in .;
right angle bend ; straight, į in . Drill k - in .
hole in each end , and close the curve until the
'tween centres measurement is 14 ins. , taking care
that the straight parts are in the same straight
line. The brace is an arc with radius 1 } ins. ,
with an t -in . hole in one end , the other end as yet
being left long. The drilled end is soldered to the
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3 -in . end of the bracket, the holes coinciding.
The free end of the bracket is then put in place on
the end of the pillar, and secured by a nut. The
long end of the brace is bent so that when the bracket
is horizontal it touches the pillar 14 ins. from the
shoulder. At this point a hole is drilled, 1-16th in .
clear in the strip , and 1-16th in . tapping in the
pillar. The bracket is then removed from the pillar ,
and the superfluous metal cut off the brace, and the
end rounded . Now carefully widen the hole in
the soldered end of the bracket to 3-16ths-in . tapping
size. Should the joint appear weak , reinforce
it by tapping a 1-16th -in . screw right through
both thicknesses . Now take in hand the adjusting
screw. This is in three parts--the head, the
screwed body, and the collar-nut. The head is of
no special shape, being made according to individual
fancy. It is drilled centrally, and tapped 3-16thsin .
The body is of 3-16ths-in. rod screwed all the
way. One end has a 1-16th -in . hole fin . deep
drilled up it ; the other end is pointed for the sake
of ornament. This body is screwed into the head
until the pointed end is just clear of the upper
surface. If the fit is at all slack , secure with a
touch of solder. The collar is 5-16ths in . diameter
and 5-16ths in . deep , and is tapped 3-16ths in .
It is screwed on flush with the drilled end of the
body, and held tight while a 1-16th-in . hole is
tapped right through the collar and screwed to the
central hole. This hole has to be tapped to take
a 1-16th -in. screw for the purpose of gripping the
upper end of the coil. The shape and size of guide
piece is shown in the drawing .
As all the work is now finished, the parts may now
be polished , and , if desired, lacquered. After
that they are assembled in their various places.
Before tightening up the pillar nut take a turn
with a piece of No. 18 wire round underneath
it .
Do the same with the screw of the mer
The free ends of these wires are
cury cup .
pushed one up each of the holes for the terminals.
The wire is cut off flush at the surface and the
terminal screw driven in , thus making good contact .
The tapped overhanging end of the bracket must be
vertically above the inercury cup,into whicha drop
of mercury must be placed . “ The fancy -headed
screw works in this tapped hole in the bracket,
where it should be a good friction -tight fit. The
collar, of course , must be removed to allow of the
screw being placed in position . When replacing
the collar, see that the hole in it is exactly oppo
site the hole in the screw .
Into this hole run a
1-16th in . screw, making sure it penetrates to the
central hole.
The coil — the actual working part of the instru
ment-is a close spiral of No. 26 silk covered wire ,
to the bottom end of which a piece of iron wire is
soldered . This is a necessary precaution ; other
wise the mercury would eat away the part which
projected into it. For the same reason , the screw
holding the mercury cup in place should also be
of iron . The topmost turn of the coil has its end
bent at right angles, and inserted into and clamped
in the bore of the fancy -headed screw.
On connecting a 10 -volt battery to the terminals
and turning the adjusting screw , which should have
at least 3 -in . vertical movement, the coil will be
seen to tremble or vibrate, while flashes of light
will appear at the surface of the mercury . The
action is as follows : The current on passing
makes each turn of the coil a kind of temporary
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magnet, whose north pole faces its neighbour's
south pole . Attraction is therefore set up
throughout the whole coil, and contraction of the
spiral takes place. But this contraction breaks
contact at the surface of the mercury, and the at
traction having ceased , expansion takes place .
Contact is again made , and the motion repeats itself
indefinitely, or would repeat, at any rate , so long
as the current supply lasted .

Model Yachting Correspondence
[ 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, & desired , bw the full
name and address of the sender must inuariably be attached ,
Though not necessarlly Intended for publication .]
Leeds Model Yacht Club .
TO THE EDITOR OF The Model Engineer.
DEAR SIR , —Some at least of your readers will
be glad to know that the above Club has bcen
revived again , and the first meeting held on
Easter Monday, when a large attendance of
members with their yachts put in an appearance
and enjoyed a fine day's sailing .
It is intended to form a 5 -rater and 10 -rater
class, so as to be able to hold meetings with other
clubs. At present, however, we will handicap the
present boats so that all can join in the sport.
It will be of interest to other clubs to know
that the Challenge Shield presented to the Leeds
Model Yacht Club by the late Alderman North
to be competed for by Yorkshire clubs is at present
held by Mr. Blake, of Leeds, and is to be raced
for again . Due notice will be given of the event.
Particulars of membership will be supplied upon
application to the undersigned - Yours truly,
M. J. McCaw (Hon . Secretary ).
24, Dorset Terrace, Harehills Lane, Leeds.

The Society of Model Engineers.
( Reports of meetings should be sent tothe offices of THE MODEL
ENGINEER without delay, and will be inserted in any par
ticular issue y received a clear nine days before us usua
date of publication .)
London .
N ordinary meeting of the Society was held at
the Cripplegate Institute, Golden Lane,
A
E.C. , on Tuesday, May ist, 1906 , Mr. Herbert
Sanderson taking the chair at 8 o'clock , and about
forty - five members being present.
The minutes of the previous meeting were read
and signed , and the dates of future meetings and
visits announced. The names of the members
serving on the Handicapping Committee in connec
tion with the competition were announced .
The Chairman then called upon Mr. Chad and
Mr. Whitefield , of Messrs. Brins Oxygen Company,
to give a demonstration of autogenous soldering by
means of the oxy -acetylene blowpipe, the intensely
hot flame obtained from the proper combustion
and mixture of these two gases enabling the operator
to join two lengths of 2-in . iron barrel together in
a few minutes by running fluid iron between the
surfaces to be united ; no flux is used , and little ,
if any, scale is formed . Other examples in joining
differently shaped pieces of metal were shown. The
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blowpipe is capable of fusing 3-16ths-in . iron wire
almost instantaneously.
At the close a hearty vote of thanks was accorded
the demonstrators, and Messrs. Brins Oxygen
Company for their kindness in allowing the members
the opportunity of seeing the process.
Demonstrations in the arts of filing and tool
grinding were given by Mr. Hildersley and Mr.
Fraser respectively, the latter also describing the
method of making small brass fittings ; and Mr.
Blankenburg described the methods employed in
constructing his recently finished milling spindle .
Visit . - On Saturday afternoon, June 2nd , a
visit will be made to the Fulham Electricity Works.
Members wishing to join the party are requested to
notify the Secretary not later than May 29th .
SPECIAL Notice . - On June 7th and 14th the
members of this Society, together with the Junior
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Practical Letters from our
Readers .
( The Editor invites raiders to make use of this column for the full
discussion of matiers of practical and mutual interest. Letters
may be signed wih 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 .)
Strange Electrical Effect.
TO THE EDITOR OF The Model Engineer .
DEAR SIR , —In reply to the letter in the issue of
May 10th, I think E. C. T. will find that the
phenomenon would occur quite independently
of the dynamo, and therefore cannot be due to
leakage from that source. The sparks and slight
shocks are due to the belt becoming electrified
through very slight slipping of the belt, so that

FIG. 1.-MR. Ģ. NORMAN'S MODEL GUN .
Institution of Engineers, have been kindly invited
by Mr. R. P. Howgrave Graham to attend his
lectures and demonstrations on Wireless Tele
graphy, Wireless Transmission of Power, and Elec
tric Oscillations, to be given at the Finsbury
Technical College, Leonard Street, City Road , E.C. ,
on the evenings of these dates , the lectures commenc
ing at 7 p.m. Every member who can do so
should make a special point of attending these
lectures, which will be fully illustrated by experi
ments conducted with the most recent and power
ful electrical apparatus constructed. — HERBERT G.
RIDDLE, Hon. Secretary, 37, Minard Road , Hither
Green , S.E.

MOTOR-CAR PARTS . — Mr. S. F. Edge has recently
got out a list to ascertain how many parts there
are in a standard 24 h.-p. Napier chassis, and the
list shows a total of 7,049 parts.

it acts like one of those old friction electrical
machines. A simple remedy would be to have a
bit of chain connected to earth and hanging so that
it just touches the belt. This will discharge
the electricity as fast as it is generated . — Yours
T. C. W.
truly ,
To The Editor Of The Model Engineer.
DEAR SIR , -In your issue of May ioth “ E. C. ,
Thornborough ” asks foi a remedy to stop the belts
from becoming luminous at night, and giving slight
shocks and sparks. The belts on pulleys are charged
with static electricity caused by friction on the
pulleys. There are probably minute particles of
metal.in the belts, and the static electricity caused
by friction acts on these particles, causing them to
glow. The remedy that I should advise would be
to thoroughly clean and slightly lubricate the belts.
If this remedy is of any use, I should be glad to hear
from your correspondent. - Yours faithfully,
W. İSBILL.
Hampstead, N.W.
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A Model 4'7 Naval Gun .
TO THE EDITOR OF The Model Engineer.
DEAR SIR .- I send you herewith two photo
graphs of a 1 -in . scale model of a naval 4'7 which
I have just completed . The barrel is not rifled ,
but in most other respects the gun is a counterpart
of the 4'7 B Mark V. I need hardly say that I do
not use buffer oil in the controlling ram, as in the
real gun , in my model a strong spring iņ the buffer
being sufficient to prevent the gun recoiling in its
cradle more than 1 in .
I have done all the work myself in leisure hours,
and found it most interesting, with the exception
of the boring, and this being beyond my powers
I sent a good piece of Bessemer steel ( 19 ins. by
1 } ins. ) to Messrs. Crawford & Co. , Tottenham , by
whom it was most satisfactorily performed. It
fires a blank * 380 revolver cartridge, and the
breech block ( in . diameter ) is locked, and after
wards unlocked and swung clear of the breech by
the single -motion mechanism , as in the latest
pattern B.L. gun . There were several little things
to be made in connection with the breech blcck
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I take it , be derived from the permanent magnet.
This being so , it follows that a steady loss is being
sustained by the permanent magnet, which , to keep
things going, must be compensated for in some way.
Then , if we take the case of a generator with
permanent magnets, how long will the intensity
(such as it is ) of the fields continue to be of service ?
Do they gradually deteriorate in strength, and, if
so , is this loss in any way proportional to the power
which would have had to have been expended had.
an electro-magnet been used to provide for the
same output ?
To make the former matter clearer, I may say
I am not confusing the actual lifting power of the
magnet with its attractive force, but am referring
to such cases as where real work must be done, as.
evinced by the movement of one body relatively to
the other.
So far as I know, there has not , as I said before ,
been published any data bearing on this subject,
and I think that perhaps amongst your wide circle
of readers there must be some who have done some
experimenting on these lines. — Yours faithfully,
T. P.
Jesmond .

Fig . 2.-A. MODÈL-47 Naval GUN .

and its carrier in a confined space , and it was a
gratification to find the action finally worked
smoothly . - Yours faithfully,
G. NORMAN .
Calcutta .
Permanence of “ Permanent ” Magnets .
TO THE EDITOR OF The Model Engineer.
DEAR SIR ,—This subject , which I have never seen
discussed in your columns, must occasionally be
the origin of some curiosity , if not real practical
difficulty, to your readers who are now and again
engaged upon electrical work in which the perma
nent magnet has to play an important part.
What I refer to particularly is, what proportion
of the energy originally expended in magnetising
the magnet is again used up when the magnet is
made to do work in , say , attracting an armature
through a certain distance ? It is obvious that
work is done ; and that if the armature so attracted
is merely a piece of soft iron , and, in the ordinary
sense , not a magnet, the sole motive power must ,

A Correction .
TO THE EDITOR OF The Model Engineer.
DEAR SIR,-In perusing The MODEL ENGINEER
dated May 10th , I find that under your Queries and
Replies column, page 453 , there is an inaccu
racy in the reply given to Question 16,004, on
the electric fan motor,
" W.M.” of Glasgow ,
amongst his many queries,
refers in query 5 to an
06
electric lamp marked
100 V: 8. C.-P. A ," and
wishes an explanation as to what the “ A ” stands
for . Your reply is that it stands for “ alternating,"
meaning alternating current supply. I think this
statement should be corrected , as the “ A ” -if it is
a mark on an Ediswan lamp-is merely a symbol
designating the watts per candle. A lamp marked
' A ” is a 4 W.P.C. lamp ; a lamp marked “ B ”
is a 3 * W.P.C. lamp ; a lamp marked “ C ” is a
3 W.P.C.; and so on.— Yours faithfully ,
J. W. ELLIOTT.
The Edison & Swan United Electric
Light Co. , Ltd.
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Queries and Replies .
( Atention as 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 00 Query
Department.". No other matters but those relating to the Querles
should be enclosed in the same envelope.
Queries on subjects within the scope of this fournal are replied to
by post under the following conditfons :-( 1 ) Queries dealing
with distinct subjects should be written on different slips, on
oneside of the papa only, and the sender's name must be in
scribed on the back . (2) Querles should be accompanled,
wherever possible, with fully dimensioned sketches, and corre
spondents are recommended to keep a copy of their Querles for
reference. (3) A stamped addressed anvelope (not post-card)
should invariably be enclosed, and also a " Queries and Replies
Coupon " cut out from the advertisement pages of the current
issue. (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)
Au Queries should be addressed to The Editor, THE MODEL
ENGINEER, 26–29, Poppin's Court, Fleet Stred , London , E.C.)
The following are selected from the Querles which have been replied
to recently
(16,022) Carburettor for Small Gas Engine. J. H. G.
(New Cross) writes : I have a small | h.-p: gas engine which I would
uke to drive with petroleum or methylated spirit, so could you
kindly give me directions for doing same ?
You could fit it with a simple wick carburettor, as described in
October ist, 1902 , issue, page 158, Vol. VII. We should advise a
lighter oil than petroleum "; petrol or methylated spirit would do
better. Much depends upon the type and general design of your
engine, but you should be able to draft out a suitable arrange
ment with the aid of our handbook- " Gas and Oil Engines, " by
Runciman , 7d . post free
( 15,749) Lead Burning. W. G. ( Lewisham ) writes : Will
you kindly give me instructions for making a small lead - burning
apparatus with gas generator, suitable for burning on accumulator
lugs, and also say if any precautions are necessary in handling
same ?
This can be done with a small mouth blowpipe or an ordinary
soldering bit (not tinned ). The latter is the better plan, because
if too much heat is applied to the pieces of lead to be joined the
surfaces oxidise rapidly , and when the metal flows together the film
of oxide often prevents a perfect joint being made. Alittle practice
will soon show you whatto do . For smallwork an ordinaryBunsen
burner can be used, and for heating a large bit for large work a
small furnace, similar to the rings used for boiling kettles on, but
with a top to place thebit on, and also to keep the heat in, can be
had from any of the advertisers in this Journal. An ordinary gas
ring can be used.
( 15,979)_Battery Power Required for Induction Coils.
P. B.F.( Enfield ) writes : I feel much indebted to you for your
answer to my query No. 15,810 , but hope you will forgive my
asking you for a fuller reply on these points. ( 1) On page 47 of
THE MODEL ENGINEER handbook on “Small Induction Coils,"
it is stated that three large bichromate cells in series will run a
4 -in, spark coil well, whereas on page 63 the tables show that
6 amps. at 12 volts are needed for the same coil. The cells could
not give morethan6
. (2)Also, if a 4 volt accumulator
will drive the necessary 4volts
amps, through the
coil ( as it does in my
case) why should the same coil need 12 volts 4 amps. ? Ex
planations of these would be most acceptable. (3) In the
case of my coil (dimensions given in previous query), which part
shall I attack first - the core, primary, secondary, or condenser ?
(4) The secondary coil is 64 ins. long (owing to over-much insula
tion), but the primary is only 6 ins. long . Shall I increase the
length of primary and core , or rebuild the secondary ? You will
remember the iron core is a bare 13-16ths in . diameter, and is of
too large a gauge (No. 18 S.W.G.)
( 1 and 2) There is no hard -and -fast rule for battery power in
proportiontosize of coil. The data given on page 63 of our hand
book are taken from actual practice, but are not necessarily to be
taken as exact figures. Difference in make and proportions of coils,
adjustments, and peculiarities of contact-breakers all influence
the question. You must ascertain for yourself the battery power
which gives best results with any particularcoil, taking the figures
given as a guide. If an accumulator is used a small amount of
resistance should be placed in series with it to prevent sudden
rushes of current; the same precaution, though not so necessary,
is useful if the primary battery is of large size and low internal
resistance . (3) You must repeat details in full ; we cannot refer
to all old queries owing to large number passing through our
office . 44) If you can remove the primary and core we should
renew these with increased length of primary.
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(15,989] Motor for Driving Phonograph . A. S. C.
(Wolverhampton ) writes : I should be glad ofsome information on
the following (1) I am adapting a phonograph to be driven by
electricity, and have made a 4 -volt accumulator ( two positives
three negatives, 3 ins, by 21 ins. by | in. bare in each cell), which
is very satisfactory, thanks to your handbook, and which is to
drive phonograph . I have a tripolar motor, · Ajax type,
dimensions as follows : Armature, it ins. by { in.: magnet
(single coil), core about f in . diameter ; winding space, 27 ins. by
2ų ins. diameter. Please say what would be the most economical
winding (as regards current) for motor to run off above accumu .
lator
Motor
down about 10-1, assuming speed
to be geared
1,600is r.p.m.
to be ?about
(2) Would a motor be better for above
purpose witha larger cogged ring armature, say, 24 ins. by in .
or thereabouts, and a wrought field -magnet made from f-in. by
3-16ths-in, iron, and to run ata slower speed ? If so , what windings
to run from same accumulatros ?
(1) Winding for “ Ajax " motor - armature, No. 26 gauge s.c.C.
copper wire ; field -magnet, No. 20 gauge d.c.c. copper wire con
nected in series with the armature . Get on as much wire as you
can in the spaces . (2) For phonograph driving a large armature
is the thing to use, but we think you should make a trial with the
Ajax " motor, as you have it by you. If the result is not satis
factory, thentry the larger machine you suggest with the armature
wound with No. 24 gauge D.s.c. copper wire and the field -magnet
wound with No. 20 gauge d.c.c. copper wire connected in series
with the armature . You will probably find that a regulating
resistance to adjust the speed of motors will be a conveaience ;
try, a couple of yards of No. 24 gauge bare German silver wire
with a contact switch arranged to cut out the wire by three or four
stops.
( 16,037 ) Running Dynamo for “ Osmi" Lamps.
my dynamo was
W. L. (Peebles ) writes: As Itold you before,
10 volts 2 araps. I am thinking ofusing “ Osmi " lamps. (1) Would
it light two ro -volt 7 to 8 C. p. ? (2) Should they berun in series ?
(3) Why must they be hung in a vertical hanging position ?
(4) Could I not charge an 8 -volt accumulator from dynamo?
(5) How many ampere- hours would accumulators need to be ?
( 1) The “ Osmi " lamp is, as far as we are aware, made to take
8 volts and not 10 volts, and to give st. C.-P. at that voltage. A
10 c.-p. lamp appears to require25 volts : an 8 C.-p. size is not
made, according to our information. ( 2) No ; two 8-volt st C.-P.
lamps ormore would be run in parallel ; youcan adjust thevoltage
of your dynarno by running at a lower speed. (3) Presumably the
filaments will notlast if suspended horizontally or at an angle.
(4) Yes, you would require 1o to il volts, which can be obtained
by running dynamo at suitable speed. ( 5) Anything up to about
15 amp.-hours ; you can adjust the flow of current to suit the size
of cell bymeans ofa resistance. The “ Osmi" lamp is a new thing ;
possibly it will be made in greater variety of voltages and candle
powersand to suit differentconditions of working as it is developed .
It is made now up to 75 volts and 32 C.-P.
( 15,9711 " Osmi" Lamps. C. A. (Dunfermline) writes :
I shall feel obliged if you will answer me the following questions :
( 1) What size of accumulators would I need to keep four 10 -volt
Osmi" lamps burning for three hours ? I am thinking of getting
accumulators with five plates, 31 ins. by if ins. Would they do ?
If so , please tell me how many would be needed ? (2) What current
would I require to charge accumulators ? (3) Is ordinary tinned,
rubber andcotton covered bell wire safe to use to carry 10-12 volts
constantly ?
(1) As far as we are aware the nearest size “ Osmi" lamp is
8 volts 5t c.- p:; it would take about i amp ., according to the
efficiency stated by the makers. You would require, theretcre,
an accumulator of at least 12 amp.-hours workingcapacity. The
size of accumulator which you propose would be much too small ;
you would require about it sq. ft. of positive plate area in each
cell (reckoning both sides of the plate) to stand this rate ofdis .
charge. Four such cells in series would give 8 volts. ( 2) About
4 amps., but you can charge at lower rate for a longer time
of charge. (3) Yes. Read our handbɔok No. I on Small
Accumulators
."
(15,951) Windings for Small Semi- enclosed dMotor .
D. T. (Glasgow ) writes : I have a small serni-enclose motor
similar to the one on page 31 of Small Electric Motors " with the
following dimensions — Internal four poles, 9-16ths in , by it ins :
armature, if ins. diameter by it ins. long ; eight sections drum
stampings ; commutator eight sections. I want to wind it in
eightsections and to run from batteriesgiving 4 to 5 volts, and I
wouldesteem it a favour if you will kindly givemethe following
( 1) Size and amount of wire required for armature ; (2) number
(4)
of turns per slot ; ( 3) size and amount of wire for field coils.
Can I wind the armature the same as Fig. 49 , page 36 of " Small
Dynamos and Motors " and have I to join the opposite sections of
the commutator with wire in order to only use two brushes ? On
page 32 of “ Small Electric Motors it says the windings are
shown in Fig . 5. The only Fig. I can find is on page 18. Will
you kindly say where I will find them . I have " Small Elec .
tric Motors ," “ Small Dynamos and Motors and “ Practical
Dynamo and Motor Construction ."
( 1 and 2) Wind armature with No. 24 gauge D.s.c. copper wire,
eight coils, two in each slot. Get on as much as you can -- about
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3 Ozs, will be the weight, connect to eight section commutator.
(3) Wind field coils with No. 18 gauge d.c.c. copper wire for a series
winding. Get on as much as you can - probably about 2 ozs.
; this is the correct system . Opposite sections
per commutator
pole. (4) Yes
of
must be joined together as shown by insulated
wires so that they do not make contact with one another. This is
a misprint on page 32. It should read Fig. 17 ( page 33) , not
Fig. 5.
( 16,007) Partial Failure of Small OilEngine: Increasing
Compression. E. J. H. (Stoke-on - Trent) writes : Would you
kindly give me advice on the following : I have an oil engine, 3 -in .
bore, 3t- in . stroke, tube ignition. I cannot get it to follow up its
explosion. It will explode two or three times and then it seems
that there is not compression to ignite charge. I have tried all
means of regulating the oil supply but cannot get any better
results. Theoil and air are admitted into cylinder with one valve.
There is plenty of roomto make it a 4t-in .or 5 -in . stroke, if pro
vided with another crank. Do you advise lengthening stroke, and
would it be possible to work if fitted with electric ignition ?
If you get one good explosion it shows that something happens
between the first and second charge to prevent the latter being
fired properly. If it was want of compression the first charge
would not fire. If you had given fuller details we should have
been able to assist you better. How long has engine been running
badly ; and is it a new one, or second -hand ? Very probably the
exhaust is stopped up, or your valve settings havebecome upset.
Disconnect the former, and try her without any piping. Examine
the valve settings and see that they open and close at the right
time. Too much oil would alsohave the effect you describe. Begin
by giving her very little and increase supply gradually until you
get regular fires. Have you tried a new tube ; and cleaned passages
leading to tube from combustion chamber ? If the air is a suction
valve - i.e., not mechanically operated, it is possible the exhaust
valve may be lifting on the suction stroke and thus damping the
fires. If you let us have further particulars we shall be glad to
assist youfurther if you still have trouble with engine. We should
not advise you to increase the compression until you are quite
sure there is no other remedy. This could be done, however,
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speed of 1,250 r.p.m. (1) Would the above motor develop 1 h.-p.
at
speedbut,
with
pressure
of 50 lbs.increased
per sq. nozzle
in , fed area
through
I -inthat
. pipe,
say,a with
a slightly
? Ifa
So, what should diameter of nozzle be ? (2) Would the motor
under above conditions drive direct coupled one of Avery's
multipolar dynamos giving 20 volts and 4 amps. at 1,200 r.p.m. ?
( 3) Is it best to have a wheel stop valve to motor, as I intend driving
off a house tap ? (4) Would you give me a sketch of a simple
coupling and the best method of fixing to the separate shafts ?
( 1) Yes, approximately. Use t- in . nozzle . ( 2) If m tor
developed a good h.-p. it should do this comfortably . (3) The
kind of stop-valve is immaterial. (4) A fange coupling is all that
is required . Flanges screwed on to shaft, or simply driven on
tightly and pinned and recessed .
(15,973] Charging Cells ; Current and Voltage. C. R.
(Middlesex) writes : Will you kindly answer these queries.
(1 ) Volts required to charge fifty -four accumulators at 3ş amps.
from start to finish ? (2) Would increased amperes require increase
in volts ? (3) Also less amperes less volts ? (4) If so ( 2) and (3) ,
why ?
( 1 ) Depends upon capacity of accumulators and the rate at
which they may be charged. See previous query reply on this
subject. ( 2) Yes, with any given resistance. (3) Yes. (4) By
“ Ohm's Law ," which says ;
Current = Voltage
Resistance
(15,994) Tripolar Motor Difficulties. P. J. M. (Sligo)
writes : I would be obliged if you would answer the following
queries re small tripolar motor. I have tried it with fields con
nected in series andshunt, also disconnected. but with fields mag
netised at the same time. I have unwound the armature, replaced
it in its bearings without any wire on it, and tried the effect of
putting current round the field coils, but inevery case the armature
gets locked in about thepositionshown ontracing(notreproduced ).
I have examined for leakage, but there is none, nor does thearmature,
which is solid , touch the tunnel in any place. The armature is

METHOD OF LENGTHENING
CONNECTING ROD TO
INCREASE COMPRESSION .
Query. 16007
without going to the expense of a new crank. Simply pack up
the rod as sketch . Re electric ignition : this might do some good,
but it would not do everything in the way of putting matters
right. The main thing to remember is, that if the engine ran
properly at one time with tube ignition, it can be made to run well
again. ' All you have to do is to restore things to the original con
ditions of working, not to create neto conditions to compensate for
faulty ones. Ourhandbook- " Gas and Oil Engines," by Runci
man ,7d. post free, will help you considerably in this matter if you
read it thoroughly.
(16,027] Small Ammeter. E. B. (Maida Vale) writes :
Will you please enlighten me on the following. I am making a
moving coil ammeter, of which I give full size. I have
wound the moving coil with seven turns of enclosed wire. Will you
please tell me if this gauge wire will do and it sufficient turns.
Also what resistance I shall require in shunt and what wire I shall
use for this. Maximumn reading 12 amps. What is the maximum
voltage I can put through this instrument ? (Sketch not
reproduced .)
Depends on what pressure you are going to work with. You
only want a very small percentage of current to be used in coils ;
hence useas high a resistance as will give your coil a fair movement.
About $ Ib. No. 28 German silver wire would give you 450 ohms,
but we should say more turns of wire on your moving coil will be
required . This is reckoning on 100 - volt circuit. No. 26 S.W.G.
copper wire will only stand about i amp. without heating.
Engine and Boiler. C. C. ( Lowestoft)
(15,683]
writes : I am making a locomotive type boiler, 24 ins. by 11 $ ins.
long, of 1-32nd in . copper, single -riveted seam , with water space
round firebox, which is2 ins. wide, 34 ins. long, and 21 ins. high,
with two t-in. water tubes and four f -in . firetubes 8 ins. long,
to be fired with vaporised petrol. What I want to know is what
sized cylinder would it drive easily at about 20 lbs. pressure ?
The cylinder may be 3-16ths in. by i in ., or f by it, depending
onwhetheryoueffectually superheat the steam . The boilerwould
be better ifit had five 7-16ths flue tubes and three or four water
tubes 5-16ths in , diameter.
(15,962] Small Water Motor. L. A. S. (Malton ) writes :
I should be much obliged if you will answer me one or two
questions regarding a water motor and a dynamo. The water
motor in question is I b.-D., which gives that power with a pressure
of 60 lbs. per sq . in ., through a 7-32nds-in . jet at an approximate

Pocking piece

wound according to instructions in Mr. Avery's book, butin the
series of articles in THE MODEL ENGINEER, “ How it Works,"
A. W. M. advocates the open coil tripolar winding. How is this ,
as Mr. Avery says it is out of date ? As the brush block is fixed
I took off the brushes and tried every angle of commutation by
holding them in my hands, but with same results. Would the
amount of the magnet cheeks which ernbrace the armature have
anything to do with the failure ? Would this little machine give
any current as a dynamo, and if so, how much ? What are the
best makes of incandescent electric lamps on the market besides
the Ediswan and Robertson . I haveseen a make called " Sunbeam "
used on a local plant, and was told they are cheap and not up
to much . Is this so ?
It is important with a tripolar armature to wind the wire in the
correct direction and to set the brushes in such a position that
the coil on the pole which is in the centre of a pole face at any
moment is cut out of circuit. As regards system of winding and
your remarks upon Mr. Avery's and A. W. M.'s opinions, this is
a matter upon which experts may perhaps differ, but actually
there are thousands of open coil tripolar armatures in use and
working well. As regards efficiency in working there is nothing
to choose between the closed or open circuit method ; you may
adopt either. A. W. M. does not advocate the use of either in
particular
mentions the open circuit method in his " How
It
Works , but
article, because it is perhaps easier for the novice to
think about. We advise you to rewind your armature with No. 26
gauge s.s.c. copper wire as being more in proportion with the field
wire, which should be connected in series with the brushes, not as a
shunt winding. Try the open circuit method as shown in Mr.
Avery's diagram 33 , page 49, of his “ A B C of Dynamo Design ."
As your brushes are fixed , the best way to adjust matters is to
turn the commutator round on the spindle until you find a position
in which the armature will run . A battery giving about four volts,
2 amps. to 3. amps . should run this motor very well. Your present
armature wire is too thick to give good results with field wire .
Read the remarks on page 345 of THE MODEL ENGINEER for
April 13th , 1905. Your trouble is probably due to wrong brush
position, wrong direction of armature winding, short circuit
between commutator segments, or want of knowledge in starting a
shunt motor. We doubt if you will get anything out of the machine
as a dynamo. You might try a 2 -volt lamp on it ; get one which
takes a large current. Try short-circuiting the terminals with a
piece of wire, and then drive it in the reverse direction to that in
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which it runs as a motor. If it is going to work as a dynamo you
will notice a humming noise and feel the pull on the driving belt ;
also probably see sparks at the brushes. Webelieve the " Sunbeam "
jamps are good .
( 16,000 ) Toolholder. R. D. (Masham ) writes : Would you
please send me a rough sketch or tell where I could purchase a
toolholder suitable for a 3t- in . Drummond lathe ?
The smallest size Armstrong toolholder can be used on the lathe
mentioned if the top of the tool post has about t in . planed off it.
The toolholder can also be ground down a little on its underside
if necessary. Messrs. C. W. Burton, Griffiths & Co., Ludgate
Square, E [., will supply you with the holder altered in accordance
with requirements.
Boiler and Engine for Model Round
( 15,975 )
about. C. F. (London ) writes : I am making a small
roundabout, and am at a loss to know what size horizontal boiler
would be required to drive it. The roundabout is about 16 ins.
across the footboard, and 12 ins. high, and has twenty small horses
onit. When it is all put together it weighssomewhere about 15 lbs.
I did not want the modelengine to be inside the roundabout, but
to be driven by a belt from the flywheel; also state what working
pressure would be required and the size of the cylinders and stroke.
We have not the least idea from the information sent what
power will be absorbed by the model. We should recommend a
small boiler with a few water tubes in the base after the design
of those used on small scale model locomotives. Wesuggest an
inner barrel of about 2 ins, diameter, 7. ins. long, with an outer
shell of at ins. diameter. The cylinder may be 9-16ths in . by
" ins., and may be under the boiler like an undertype engine.
Size of flywheel may vary according to space possible. The round
about itself willhelp to steady the motion independent of the action
of the flywheel. We would work the horizontal bevel gear shaft
direct from the crankshaft and save all belting . If you require
a self-starting model use two cylinders 7-16ths by i in. The working
pressure will vary. The maximum with a silver -soldered boiler
should be so to 75lbs. If soft soldered adopt a blowing -off pressure
of about 30 lbs.
( 16,002A ) Railway Signalling. R. L. (Belfast) writes :
Can you recommend me any book describing the various electrical
appbances used in signal cabins, such as the electric train Shaft
instrument, Harper's block instrument, etc. ? I don't want
a book giving only the principles of block working, but itis a descrip
tion of the mechanism of the instruments I want. Any idea of
price, etc., would oblige.
There are two good books on railway signalling - viz., • Me
chanical Railway Signalling," by H. Rayner Wilson (L.Y.Rly.),
price 185. net, 18s. 6d . post free ; " Power Railway Signalling,
by the same author, and the same price. The latter is not quite
ready yet, but will be out shortly." The former is full of useful
drawings and diagrams.
(15,719] Electric Gas Lighting . E. S. (Broadstairs)
writes
Can you
me on
any atidea
lighting
gas current
ring by from
elec
tricity,: the
kettlegive
being
thefortime
? I ahave
four t-gallon Leclanché cells, sack pattern. Could it be done by
platinum or platinoid wire and a coil or by a spark coil ? but í
want something that will not fail by being used constantly . Please
say whatis the best medium for uniting ebonite.
This islargely a matter of experiment, and we cannot recommend
any special device for the purpose. A good f -in . spark, fat and
hot, or a shower of such sparks, would answer well. The sparking
points could be arranged in a suitable position so that when gas
was turned on it would be ignited by switching on current to the
primary of spark coil, or you might fix up a short length of fine
platinum wiresay, an inch or two of No. 30 S.W.G .-- and make
this white hot by sending a current through from your cells as
required . The Leclanchés would stand a momentary heavy
current, and this would be enough to heat the igniting wire. A
good mech usedal joint is best for ebonite ; but it depends what
for .
it is to be anic
(15,963] Heating of Field Coils of Dynamo. J. A. B.
(Annan,N.B.) writes : The above isa rough sketch (not reproduced )
of a No. 7 Kapp type dynamo which I fitted up, and which should
give 50 volts 12 amps. Each magnet has eleven layers No. 18
D.C.C. wire (4} lbs.). When driven at 1,790 r.p.m. itgives 50 volts.
I first put ten 16 C.-p. lamps (Robertson's) on, then five, then
three; but in each case the magnet winding got exceedingly hot
and melted the wax , while the armature kept moderately cool.
The armature , which is also wound with 18-gauge wire, has nine
turnsper layer and four layers in eachgroove, two layers being
ofcoursea different conductor from the other two. I willbegreatly
favoured if you will kindly answer the following enquiries. I
think there is no fault whatever with the armature winding, which
is very evenly and well wound , and there is very little sparking
at the brushes. (1) There is almost quite in. air space round
armature. Is this too much, and if so, would it be sufficient
cause for the overheating of magnet winding? (2) There is still
space for about three more layers of wireon each magnet. Would this
remedy it much ? (3) Would unsteady running cause the heating
in any way ? (4) When running there is aloud hummingor burring.
What islikely to cause this
?(5)Whatwould be themost suitable
gauge
of ironis wire
to wind
The tunnel
true.armature with to make air space less ?
not very
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( 1) The heating of fields shows that the current they are getting
is beyond what it should be, and the rernedy is to add more wire
to magnet windings to increase their resistance and so reduce
the current. You do not say whether it is shunt or series wound .
We gather, however, that it is the former. (2) Yes, probably.
(3) No. (4) Alhumming noise is nothing to worry about; it is
common to most machines running at such speeds. (5) No. 20 .
gauge. Air space is rather large.
( 16,028) Horse - power of Engine. W. C. (Gt. Marlow
writes : I have a compound condensing launch engine by Thorny.
croft, designed to run at 575 revolutions ; cylinders : H.-P. 31 ins.,
L.-P., 5t ins., 5 -in . stroke ; boiler pressure, 120 lbs. per sq. in .
Could you kindly let me know what would be the i.h.-p. at above
speed and pressure ?
We should require to have fuller particulars as to cut-off, etc.,
before we could give you an approximately accurate estimate of
the i.h.-p. Probably it would develop about 20 i.h.-p. If the
information you are seeking is important, we would advise you to
have some indicator diagrams taken .
The News of the Trade.

( The Editor will be pleased to receive for review under this heading .
and materials
samples and particulars of new tools, apparatus
must be understood that these reviews are
for amateur use .
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 ore not of sufficient interest to his readers .)
• Reviews distinguished by the asterisk have been based on actua .
Editorial inspection of the goods noticed .
• A Pocket Tool Kit.
Almost every one of our readers will find the tools com
herewith ,
illustrate
prised in the pocket kit, which we are able to The
“ Knapanoch
extremely useful at some time or another,

PALAPPLIED FOR

PAT
MUO

THE “ KNAPANOCH ” POCKET TOOL KIT .
pocket knife tool kit comprises six tools, including as
strong pocket knife with a single blade 31 ins. long. Any :
one of the tools can be firmly attached to the knife handle ,
as indicated by the arrow , by a single backward wrist move
ment, and detached just as easily. The tools included are a
reamer 34 ins. long, a file 4 ins. long, and a saw of the same
length , a chisel 3 ins. long and a screwdriver 3t ins. long ; the
whole fitting into a neat leather case 41 ins. deep by 3 ! ins. wide,
and 4 in . thick , being a handy practical size for the pocket.
The usefulness of this set will commend itself especially to
motorists, and to our readers when camping, boating , or driving ,
or employed in factory, shop or office. Messrs. C. W.Burton , .
Griffiths & Co., 1, 2 & 3, Ludgate Square, Ludgate Hill, London,
E.C., are supplying this kit , from whom further particulars and .
prices may be obtained .
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Answers to Correspondents .
The Editor's Page.

M closely the instructionswhichappear regu
larly on this page for the addressing of
their correspondence. It is becoming a frequent
occurrence for our editorial letters to contain a
mixture of perhaps a query , an advertisement, and
an order for a book or for some back numbers of
the paper . The correspondent gets what he re
quires, but it gives us no little trouble to sort the
various matters out and transfer them to their
proper department, especially when a number of
We have no
similar cases occur in the same post.
wish to put our readers to the extra expense of
posting separate letters, if they wish to communicate
on both editorial and business matters at the same
time; but if they would write their separate require
ments on separate sheets of paper, it would be a con
venience to us and would often enable us to deal
more promptly with their letters. Our morning
post is a very large one , and we do not make this

request without good reason .
*
We are now able to announce an addition to our
series of Practical Manuals, the new volume being
entitled “ Practical Motor Car Repairing." This is
a handbook dealing with the minor repairs and ad
justments which can be effected by any motor -car
owner or driver who possesses a few simple tools and
the ability to use them intelligently. It is not
intended for the professional repairer, though we
have no doubt that even an experienced motor
mechanic will find some at least of the many prac
tical wrinkles of value. We are sure the book will
fill a gap in motor literature which has existed for
a long time. It is fully illustrated , and the price
will be, as usual, is, net, or post free is. 3d .

J. A. (Leeds).— We do not know of any book
exactly on the lines you mention . There is,
however, a series of articles on “ The Installa
tion, Management, and Repair of Electric
now running in The Engineer -in
Motors
Charge, and we think these would meet your
requirements.
F. C. L. (Maidstone ) .—You will probably find a
toolholder the most convenient for your work.
There are several good patterns on the market,
particulars of which you would find in one or
other of the tool catalogues advertised in our
pages.
H. L. N. (Stapleton ).— We thank you for the in
teresting photographs.
M. T. ( Leith).See the articles on Milling in
Small Lathes" in Vols. VIII and IX of THE MODEL
ENGINEER .
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 allMSS. 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 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
and price lists, etc.,for review , to be
paper, and allnewapparatus
addressed to THE EDITOR, “ TheModel 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 booksto 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 subscriptionsfrom these countries should be addressed.
Contents .

Our readers will be pleased to note in the current
issue a further contribution from Mr. T. D. Gars
cadden , who some time ago contributed an excellent
series on elementary pattern -making. Mr. Gars
cadden now writes on the making of the patterns
for the half horse -power gas engine, which we have
been describing in our recent issues, and we hope
his instructions will be found of service to those who
are thinking of building this useful motor. We
shall show in future issues how to convert this
engine into an oil engine, and also how to run it
from a home-made suction gas plant. We expect
that quite a number of engines will be built to this
design by our readers , and we shall cordially welcome
any photographs and descriptions of the results of
their efforts. We are always pleased to hear when
any of the designs given in our pages have been
successfully carried out by those for whom they
have been prepared .

[ The asterisk ( * ) denotes that the subject is illustrated .]
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A Model First - class

Cruiser .

By Hugh OLDHAM .

MR. HUGH OLDHAM'S MODEL CRUISER.

'HE above photograph is ofa model I built some
years ago of H.M.S. Blenheim , a first - class
THE
cruiser. The model was, with the information at
one's disposal, as nearly as possible to scale of the
real ship, and was about 4 ft. 6 ins. over all. The
hull was built up “ bread and butter " fashion of
wood, and the superstructure and funnels of tin .
The ventilators were cut out of wood, as were the
boats, ofcourse. The protective shields for the guns
were of tin and revolved . The guns themselves
were of wood , with the exception of the two larger
ones fore and aft , which were metal . This model

was not fitted with engines, but was built to float
at the coirect draught at the bow and stein, and
the hull and fittings were, of course, watertight .
The anchors could be dropped and the lower boom
swung out , and also the accommodation ladder
lowered, as seen in the photograph . The boats
could also be hoisted out by the derrick attached
The model was painted the
to the mainmast.
proper colours, and the whole construction took
my spare time for about twelve months , and
great pleasure was derived by the writer in
making it.
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Workshop Notes and Notions .
( Readers are invited to contribute short practical itemsfor this column,
based on their own workshop experience. Accepted contributions
will be paid for on publication, if desired , according to merit.
All matter intended for this column should be marked " WORK.
SHOP" on the envelope.]
Bronzing Brass and Gun - metal .
By J. G. B.
Boil the part in water, in which a small piece of
soda has been previously dissolved , and afterwards
rinse in cold water.
Brush the fitting well with brick -dust, and again
rinse in clean cold water. Any uneven surfaces,
such as milled heads, etc. , can be cleaned by
dipping in acid and rinsing in cold water.
Heat the part slightly ; apply the bronzing
mixture with a camel-hair brush. It consists of hydrochloric acid , 10 parts ; arsenic (white ) , 3 parts ;
sulphate of copper, i part ; sulphate of iron , i part ;
all well mixed .
After coating with the mixture, dry off quickly
in sawdust, polish with blacklead, slightly heat, and
lacquer. Instead of the above mixture a solution
of platinum chloride may be used . This is especially
useful when the gun -metal is in contact with any
“ blued ” steel, as the blueing is apt to be removed
by the mixture containing hydrochloric acid ,
but is unaffected by the platinum solution .

May 31 , 1906.

hole to knock out drills. The socket is bored to
Morse taper ( i in 20 ) to take small drills and drill
slotters. The pulley is of the ordinary three
speed for t-in . round belt, keyed on and with
two nuts to adjust the wear of the ball bearings.
With this small tool, keyways in .wide can be slotted
of course for the length of slide traverse. Having
a ball - bearing thrust and collar it is very easy
to work from the overnead shaft. The small

Toper Lin 20
Ph bronze )

Key
Oil screw

Thread

Thrust coller

0,1 grooves

FIG. 2. -SECTION OF DRILLING SPINDLE .

drill shown in photograph was the one used to
drill nearly 300 holes in a division plate, and has
been used many times since without once grinding.

Hints on Lacquering .
By “ BRUM ."
Most model engineers, and many others, are
painfully aware of the extremely rapid way in
which brass and copper work lose ( unless protected
from the atmosphere) their pristine highly
finished appearance. The method usually
employed to preserve that appearance is
to lacquer the article, and if properly
done with a good quality lacquer, that
appearance is preserved indefinitely, pro
vided that it is never cleaned with any of
the usual metal- polishing compounds.
Wiping with a soft dry duster is all that
is required .
Lacquers can, roughly, be divided into
two classes - viz ., “ hot ” and “ cold ,” and
the prices of both vary from 38. 6d . a
gallon to 155. a pint, and it is mere waste
of time and money to make at home. A
very good quality ought to be obtain
able at any manufacturer's chemist at is.
or is. 6d . a pint retail. Being highly
inflammable it must be kept cool, tightly
corked and clean.
The lacquer most suitable for model
engineers is the usual one termed " silver
lacquer ” -i.e., transparent; and for small
work hot lacquer is probably the best.
Fig. 1.—MR. B. J. BUCKMAN'S DRILLING SPINDLE .
For large work like fire curbs, art metal
work cold lacquer is the most suitable.
to drill each hole with a slight taper. As will be
To use , the article is finished according to taste
seen in sketch a piece of square steel (mild ) was
by polishing , or dipping and burnishing , as in
obtained , which we filed up true and parallel,
piano sconces or bronzing, and when finished
so that when clamped in the lathe tool post, its
must be absolutely free from grease or dirt.
It is then warmed either in the oven or on an
centre exactly coincided with the centre of the
iron pan over a Bunsen burner until it is uncom
lathe whichever flat it was on.
fortably hot and the lacquer put on with even
The spindle is of mild steel case -hardened at the
strokes of a camel -hairbrush. Properly done
thrust end and bored right through with a 7-32nd-in .

A Small Drill Spindle.
By B. J. BUCKMAN.
Having occasion to make a division plate for the
lathe, it was found that a tool was wanted to
accurately drill each hole across centre , and also

The Model Engineer and Electrician .
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the work should assume a bright, slightly glazed
appearance, and should be put down to cool. If the
work was not hot enough or drowned with too greata
flush of lacquer it will go cloudy, or the colours
of the rainbow will appear. If too hot the lacquer ,
will frizzle up and go gummy. The right heat
will be found by a little practice. To cold lacquer
the article may be dipped in, or brushed on and
hung up on wires to dry, and longer time allowed
for it to set.
The term hot lacquer must not be confounded
with getting the lacquer hot — an extremely dan
gerous thing. It means that the work to be
lacquered is made hot, and left cold for cold lac
quer. When buying it should be stated which
it is required for.
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Mr. J. Cragie Norwell.
The thread is in this case formed by rigging up
an overhead arrangement and fitting a pulley to the
screw of the tailstock . By arranging suitable pro

FIG . 4
MR . J. CRAIGIE

- Weight
Pulley 5 " drom .

Pulley
52 dhan.

NORWELL'S
SOLUTION .

Trest
Our “ Workshop

Problem

"

Competitions .

Results of Problem No. 4.
( Continued from page 486.)
Mr. E. H. Robins.
This competitor makes use of a tee gas con
nection anda piece of screwed pipe. The smaller
diameter of the work is fitted in a piece of 1 -in.
gas pipe, about 4 ins. long and screwed externally.
The tee -piece is tapped right through, and a hole
is first drilled and then filed out in the odd arm
of the tee ; this slot is to take the 5-16ths in . square
tool. The tee is then screwed over the gas pipe
and the tool inserted in place, being packed up
with thin sheet strips, and held in place by the plug
bolt is passed through the
as shown. A long
hole in the work and the nut is screwed tightly
against the washer, which in turn forces the gas
pipe against the larger portion of the work, thus
holding it quite firmly. The tool steady (bent z

portions of pulleys according to the pitch of the tail.
stock screw the tool will traverse along the hand .
rest as the work revolves .
Mr. H. J. Slatter.
Instead of employing a tee-piece this solution
provides for an old steam pipe flange. As far as

sleom
pipe flange

FIG. 5.
MR. H. J.

SLATTER's
Tool
SOLUTION ,

man

WAND REST BAGE
PLATE
DRIVER

WAGNER

1GAS PIPE
TEL GAS CONNECTION

Sleeve
A

BOLT

566 Toon
STRIPS
BackingS

PLUG
FIG . 3 .-- MR. E. H. ROBINS' SOLUTION .

shape out of a piece of f -in. or 3-16ths -in. metal)
is placed behind the tool and parallel to the bed
of lathe. The steady may be made of wood and
suitably fastened to hand-rest. To feed the tool
one or more of the packing strips are removed and
the plug screwed up tight, the hand -rest and steady
being moved up to the tool.

we can judge from the des .
cription, the tool is sup
ported by the hand tool rest
and the work revolved -be
tween centres ,
TOOL STEADIER
Mr. H. Smyth.
Make a mandrel to take
TAP BOLTS
O
the work, and leaving about
1 } ins. at each end ; on the
HAND REST
one end wind fourteen or
fifteen turns of No. 13
B.W.G. steel " music " wire,
starting in hole in mandrel
and finishing either round a
pin fixed in mandrel or the
carrier, as shown . Next, bend a piece of iron at
right angles, and drill a hole slightly larger than
mandrel in one leg, and another hole at the extreme
end of the other leg, which must be tapped to take
guide pin as shown ; also drill another hole to take
cutting tool at the position shown, providing a set
screw to fix same. The guide pin must be a screw
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flattened at its point , so as to engage with the wire
on the mandrel. Start the work by having guide
pin fully screwed in , so that it holds the tool in the
position to take a slight cut. Go over the work
two or three times, pressing the tool towards the
work, and allow the guide pin to engage in the wire
on mandrel and draw tool along. To take a fresh
cut, turn guide pin half revolution out, which will

Work

Guide pin

FIG . 6.
MR. H. SMYTH'S SOLUTION .

allow a deeper cut. The tool should be made so
that when the final cut is taken the cutting point
stands at right angles to the work .
Mr. H. G, Riddle .
Procure a short length of 1- in. iron barrel with a
back nut to fit. Square off the unscrewed end of
barrel, and grip in self -centreing chuck . Plug the
barrel tightly with hardwood, and bore out to
enable the smaller end of the work to be driven in
tightly . Do not drive barrel right up to shoulder,
but leave space between the full width of tool.

ician

and Electr
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.

to an ordinary i -in. nut, is driven round by a pin
in the faceplate, as shown in the sketch (Fig. 8 ) .
( To be continued .)
General Conditions. "
We offer a prize of ios. 6d . for the best reply to
the workshopproblem given herewith. Replies to
the problem should be illustrated by sketches or
drawings showing how the suggested solution is to
be carried out. Each reply will be awarded marks
in proportion to its merit, 100 marks being the
standard for a reply which is considered as per
fectly fulfilling the conditions of the problem .
Where two or more replies are considered of equal
merit as regards solution of the difficulty, the prize
will go to the one which gives the clearest descrip
tion and drawings ; but it should be remembered
by competitors that a proper appreciation of, and
remedy for, the difficulty propounded in the pro
blem will count for more than mere neatness in
the preparation of the reply, or ingenuity of sug:
gestion . A record will be kept of the marks gained
by each competitor, and a special prize, of lathe
accessories or tools , value £ 5 , offered by Messrs.
Drummond Bros., Ltd. , will be awarded to the
competitor who scores most marks in connection
with the first six problems. The following are the
general conditions applying to the competition :
( 1 ) All descriptions to be written in ink on one
side of the paper only .
( 2 ) All drawings to be in black ink only , and to
be on good white paper or cardboard of about fools
cap size . They should be clear and distinct, and
Sel screw

-Tool

Fig6.. 8.
Beste

Bock nur
iron borrel

Wood plug

HIN
P9

**nut

Boch nur

Piece of iron to
keep word from
revolving

Bross roller
Hooh

Hook

O
Fig . 7. -MR. H. G. RIDDLE'S SOLUTION.
In one of the flats of the back out drill and tap a
3-16ths-in. hole, to take a screw -holding roller and
hook. The roller will facilitate the passage of the
hook along the rest . The single point tool should
be shaped with shoulders, as shown, the angles
being rounded to form a correct thread . When
the final cut is taken, the shoulders will ensure a
uniform depth of thread. The tool must be taken
out of cut on the return ; the flat on the back nut
will prevent its turning with the barrel on the
return stroke.
The f hole in the barrel should
be plugged and drilled , to take the back centre
point. The slot in the hook should be a good fit
over the tool, and the screw in the other end should
have no play.
Mr. W. C. Caithness .
With this method the mandrel and the work is
stationary , and the toolholder, which is attached

well -proportioned , but need not necessarily be made
to scale .
(3 ) All descriptions and drawings should have the
full name and address of the sender, and the num
ber of the problem they refer to clearly written
upon them .
( 4 ) We reserve the right to publish the whole or
any portion of any, solution we may think of
sufficient interest to insert.
( 5) The competition will be judged by the Editor
of THE MODEL ENGINEER, whose decision shall be
accepted as final.
(6) All replies to be addressed “ Workshop
Problem Competition ,” THE MODEL ENGINEER,
26–29, Poppin's Court, Fleet Street , London, E.C.
Workshop Problem No. 6.
Having, say , a 5 -in. centre, 5 -ft. bed, ordinary
pattern screw -cutting treadle lathe in a small
workshop, but having no planing machine available,
it is required to plane up the cross rail of a planer
which is being constructed . This cross rail is
2 ft. long, 6 ins. broad, with veed edges, and about
4 ins. deep with a flat base . The last date for
sending in replies to this problem is June 14th .
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and the “ springs." The tyres are round section
rubber washers, bought ready made and sprung

By EDGAR B. FRANK .

of perfection, in America that it has attained
in England, and the results achieved by
me will I hope be leniently judged by the builders
of the exquisite models which appear week by
week in THE MODEL ENGINEER . Itis some three
and -a -half years since I saw for the first time a
copy of this magazine ; since then, among other
things, I have built the models whose photographs
I submit with due diffidence to the model makers
of England .
Figs. 1 , 2 , and 3 are side, end , and bottom
views respectively of a model gasoline automobile
( electrically driven ), which took about four weeks,
or, approximately , eighty hours actual working
time to make. The general dimensions are :
Total length , 12 ins. ; total width , 64 ins.; height,
51 ins. ; tread, 5 ins. ; wheel base, 9 ins. ; diameter
of wheels ( tyre included ), 2 } ins. ; width of frame,
37 ins. The main points of the car were taken
from catalogues of real machines and observations
of the cars themselves, the most adaptable points

FIG. 2. -FRONT VIEW OF CAR.

into the grooves on the rims. The
motor was bought at a toy - store,
but I was forced to alter it in some
respects before it could be used
The hood is made of sheet brass,
and the body is of oak and tin
The seats are cut from solid wood
and upholstered with bookbinder's
leather. There are five lamps — two
searchlights in front, made of brass .
copper and glass; two small lamps
on the dash, all brass ; and one
small one in back . The horn and
bulb are turned from brass rod ,
and do not work , the tube con
necting them being a close spring
of very thin brass wire as used
in real machines.
On the dash ,
Fig. 1.-A MODEL ELECTRICALLY - DRIVEN MOTOR CAR.
facing the seats, is a " clock ," a
sight- feed automatic “ oiler," and
a box supposed to contain the coil,
while on the step is the box con
taining the " batteries " for ignition.
The steps and footboard are covered
with rubber which is very closely
corrugated . The real batteries are
in the body itself, upon which is
fastened an extra tyre , wound with
leather to protect it from the
weather. The motor is direct con
nected by a worm and pinion.
There is also a clutch which permits
themotor to run free while the car is.
stationary, and a reversing switch
for the motor, both controlled by
handles from the side. The revers
ing switch had to be very small, and
was made as follows : -1 drilled five
holes in a fibre disc, countersunk
FIG. 3.— UNDERSIDE VIEW OF CAR .
all but the centre one , and put flat
head screws through the four outer
of each of which I utilised in my model. The
openings and tightened them up with nuts on
wheels are castings from my own pattern, turned
the back .
I then turned off the face , screws
and filed to shape, as also the parts of the frame
and fibre together, to secure a fiat surface. I
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prepared another disc, in the same manner, put in
loose- fitting round-headed screws, with springs
between the heads and the disc, and connected them
two and two with thin brass strips. A shaft works
in the middle holes, the first disc being stationary
and connected in the regular way, the second moving
with the shaft and handle. The clutch I adopted
after trying a number of others, all of which
caused too much friction for so small a motor to
overcome. The photograph is almost self
explanatory . The shaft is divided into two
parts, one of which is pierced by a pin ,
with which two arms engage when the
square sliding collar is moved forward by
pulling the handle back . The front wheels
are mounted as in real machines, each on a
separate joint, and are connected by a rod.
One of the wheels is connected by a lever
with the steering wheel, which therefore
moves both parallel to each other. The body
is painted maroon with vermilion lines, as is
also the hood ; and the frame and wheels
are vermilion, which with plenty of brass
work makes the general appearance rather
brighter than is shown by the photographs.
The speed of the car, I regret to say , is
very slow , as the motor with three dry
batteries has but little power .
Fig. 4 is a photograph of a horizontal slide
valve engine, which was constructed in about
forty hours working time. The dimensions
are :-Bore, & in.; stroke, if ins. ; valve
travel, 3-16ths in.; flywheel, 31 ins. by
in .
All the parts, except the web of the flywheel,
were made by me. This last was a grooved pulley,
which I turned down, and on which I shrunk a
brass rim .
The foundation is of wood covered
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and the shield is of aluminium . No castings were used
in this model ; everything, except the gears, which
were bought, was either turned or filed from stock .
The

Latest

in

Engineering .

A Petrol - driven Torpedo Boat. — From the
Engineer we take the following report of a very

FIG . 5 : -A MODEL NAVAL GUN .
successful run made with a 60 - ſt. torpedo boat,
which has been constructed by Messrs. Yarrow and
Co. The boat is fitted with a petrol motor of the
Napier design , and though a good many trials had
been made in smooth water, its sea-going qualities
had not been proved to any consider
able extent. It was therefore decided
to make a long run at sea at a fair
average speed.
The total distance
covered was 176 nautical miles (202
statute miles ), and the net time oc
cupied was 7 hours in minutes. The
mean speed , therefore, was 24: 5 knots
throughout. There was
crew of six
men , and the consumption of petrol
during the whole run was 220 gallons.
The petrol tank has a capacity of 350
gallons, so that the radius of action of
the boat may be taken as 280 nautical
miles. The engines are described as
running " like a clock " the whole time,
and were not stopped from start to
finish .

Fig . 4. -MODEL HORIZONTAL STEAM ENGINE.
with brick -printed paper . At about 20 lbs. the
engine runs about 200 r.p.m.
Fig. 5 is a model 4 in. naval gun, very much
modified from designs kindly sent to me by the
U.S. Navy Department. The gun is 8 ins. long,
turned from solid brass, and bored 1 in ., and
coloured to a steel blue shade. A quarter turn
locks the breech . The upper wheel regulates the
elevation by means of a worm and pinion, and the
lower wheel controls the horizontal motion , with
spur and bevel gears. A recoil cylinder, hardly
visible on the picture, allows for a 4 - in . recoil.
The base is turned from wood , then painted black ;

Turbine Steamers . - The first tur
bine steamship built in the United
States was launched at the Roach Shipyard at
Chester, Pa ., on April 21st . The vessel is the Governor
Cobb, and is intended for the Boston -New Bruns
wick trade of the Eastern Steamship Company of
Boston . Its length is 290 ft . , and the beam si ft.
The turbines are of the Parsons type.
A Unique Passenger Elevator for sightseeing
has been erected to the summit of the Burgenstock
in Switzerland . The car is entered at the base of
the cliff, and rises 143 ft. through a shaft of solid
rock, which continues as a square steel structure to
an additional height of 352 ft.
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future, no doubt, will be a rosy one ; but of the past,
and for the matter of that, the present, up to a
certain point-the less said the better.

By Chas. S. LAKE.
LONG MOTOR RUNS.
Motor Traction, in a recent issue, gives an inter
esting account of a journey made by one of its
representatives in a motor cab , of the type plying
for hire in the London streets, from Northumber
land Avenue to Brighton and back. The cab was
a " National," fitted with a horizontal two - cylinder
engine 110 mm . diameter by 120 mm . stroke,
developing 10 b.h.-p. at 900 revs.
The vehicle left the Hotel Victoria at 10.15 a.m. ,
and reached Croydon at 10.55 a.m., Redhill at
11.35, and Crawley at 12.15 p.m. The Old Ship
Hotel, Brighton , was reached at 1.15 p.m., the
journey thus having occupied exactly three hours,
which must be regarded as very good going, es
pecially as for half the time rain had been falling ,
and the roads were, as a consequence , unsuitable
for the best results being obtained . The run to
Merstham , near Redhill, was accomplished on the
top gear, and the only part of the mechanism
requiring attention was the internal expansion
clutch , which the extra work entailed by the heavy
road surface caused to slip. The necessary adjust
ment was made in 2 mins. 5 secs. The return
journey was made in 3 hours 10 minutes, and the
petrol consumption averaged one gallon to 16 miles.
The weather on the day the run was made could
not , it is stated , have been worse , and the condition
of the road was to match, yet, with the exception of
the slight trouble occasioned by the slipping of the
expansion clutch no difficulties of any sort were
met with in the course of either run out or home.
New MOTOR OMNIBUSES.
The motor omnibuses built by Messrs. Dennis
Bros. for the Southend -on -Sea and District Motor
Omnibus Co. , Ltd., accomplished highly satisfac
tory runs from London to the scene of their future
operations, starting from Fenchurch Street Station
yard .
A REPLY TO THE DISTRICT RAILWAY CRITICS.
Sir George S. Gibbs has taken up the cudgels
on behalf of the District Railway, of which he is
deputy -chairman and managing director, and in
reply to the many critics of that line and its methods,
has sent a lengthy letter to the daily press, pro
testing against what he terms premature and
virulent criticisms, and he defends the company
generally against the allegations made respecting
defects in the railway and its equipments. He
suggests that the critics* should give the manage
ment some time and forbearance , and it is hoped
that both the public and the shareholders will be
well satisfied in the end .
There can be little doubt that with a man of Sir
George Gibbs' experience and enterprise controlling
its affairs the District Railway will eventually be
ifted out of its chaotic position, and will be placed
on a basis of working which cannot but satisfy the
travelling public. Long -suffering Londoners have
just cause for grave complaint against the com
pany for the many discomforts they have had to
endure in the past, and it is hardly to be expected
that they will all in a moment forget these . The

New METROPOLITAN RAILWAY ELECTRIC TRAINS.
The third of the six-coach trains supplied to the
Metropolitan Railway by the British Thomson
Houston Co., Ltd. , of Rugby was tested on
April 22nd by a preliminary run of one hour's
duration. On the following morning, placed in
regular service, it ran until midnight of the same
day, covering a total mileage of 215 miles without
any faults or delays occurring.
MOTOR-CAR VANS, MIDLAND RAILWAY .
The Midland Railway Company have recently
introduced on their line a new type of covered
wagon specially built for the conveyance of motor
cars . They are fitted with side and end doors,
and the latter are so arranged that the largest cars
can be conveniently and easily loaded. The
wagons are built as high as is permitted by the
loading gauge, and sliding bars are fitted inside, to
which motor road vehicles of any description can
be secured . Strong leather straps are employed
for fastening the wheels and other parts of the cars
to these sliding bars , and the vans are large enough
to accommodate two motors or one car and a large
brougham . They are well ventilated , having
ventilators on both sides, and special precautions
have been taken for preventing the entry of dust
through the ventilators.
MOTOR OMNIBUSES IN GERMANY.
Even Mecklenburg will shortly rise to the dignity
of the motor omnibus. Those who know that
somnolent German State will ( says the Commercial
Motor ) appreciate what a revolution this forebodes,
and be as greatly astonished at the departure as
the Mecklenburgers themselves are at the sight of
a self-propelled vehicle, at which they are said to
stare open-mouthed .
On the coast lie the two
watering -places of Brunshaupten and Arendsee,
and these towns will be linked up with the Bützow
and Kröpelin railway stations . Hitherto heavy
and bulky luggage has had to be conveyed to these
resorts by sea from Warnemünde. This is no joke
in the teeth of a nor '-wester, and all the less so, as
the trip lasts two hours under tolerably favourable
conditions. A " mail coach," reported to be of a
rickety character, has run from Kröpelin to the
coast, but with slow progress and at uncertain
hours. The centre of enlightenment is Bützow ,
where the mayor has displayed considerable energy
in the motor propaganda. The Residenzstadt of
Strelitz, too , will constitute a terminus for an
omnibus line to Renzlin . The Government ex
presses its entire approval of this project, but is
not prepared to support it financially. Like most
German Governments it suffers from chronic lack
of funds.

STEAM versus PETROL IN BERLIN.
The Berlin General Omnibus Company have had
a number of motor omnibuses in use for over six
months, with petrol-driven engines. They are not
dissatisfied with these, but if the directors can be
persuaded that steam - driven vehicles exist which
can show points of superiority over the petrol
'buses now running, they will purchase some of
the former type.
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Induction Coils for X - Ray and
other Purposes.
By JOHN PIKE..
( Continued from page 470.)
II . -Specification for Spark Coils.
' HE writer finds a difficulty in writing on this
to
specification no two persons will get the
same result. The various coils to be illustrated in
these articles, with full accompanying details, are
samples of what any earnest, careful, and intelligent
worker may obtain by following the directions for
working fully set out. For greater convenience of
writing the 9 -in . coil will be most fully treated
( Fig. 3 ). If a standard be taken of i -in . spark
from each pound of wire in the secondary
winding the careful reader should by using
these specifications meet with no difficulty
in slightly exceeding this result.
Presuming the reader is conversant with
general electrical principles, we may re
capitulate that the induction or “ spark '
coil consists of a “ core ” -a bundle of
soft -iron wires, gauge 22 , tightly bound
into a cylinder, covered with a winding of
silk ribbon and wound with two or three
layers of stout copper wire ( No. 14 S.W.G.) ,
and termed “ the primary ” : this now is
enclosed in a stout ebonite tube, and upon
this tube is built up the “ secondary,'
consisting of many thousand turns of fine
wire, usually No. 36 S.W.G. A contact
breaker is in series with one of the wires
leading from the battery to the primary,
the object of which is to suddenly cut the
supply at a rate of 20 to 2,000 per minute.
Every time the contact is broken a spark
appears between the terminals of the
secondary, these being adjusted near to each other,
caused by the inductive action of the current in
the primary, enhanced by the magnetic condition
of core .
The core is built up of iron wires, soft and care
fully annealed - soft and annealed to ensure full
magnetisation when the current is passed , and
complete de-magnetisation when it is withdrawn .
The magnetised core displays lines of force in
well-known forms. The current is sent round the
core through the primary winding, and large
wire is used , because firstly it carries a heavier
current, and secondly because with the large wire
there is less self induction — the neutralising action
of close turns of wire one with the other when
a current is passed through them . The core fully
magnetised and suddenly de -magnetised at every
phase of the latter period induces a very powerful
force in the fine wires surrounding it. We send a
low electromotive force round the turns of the
primary, but in the coils of the secondary this is
transformed into energy of extremely high potential
and appears at the terminals as a spark estimated at
from 10,000 to 15,000 volts for every inch ofits length.
The parts of the coil require very careful insulation ,
and the object of coil makers is, briefly, to wind
the secondary wire as closely as possible to the
core - that is to say, well within the lines of mag
netic energy - and it the same time to get on as
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many turns of the fine wire as it is possible by close
winding to obtain ; but the insulation must be
thoroughly sound throughout.
A condenser is very necessary , and plays a
most important part in the construction of spark
coils. Connected up to the contact break - i.l .,
the platinum pin and pillar on the one side, and the
platinum contact and spring on the other - it
absorbs the extra current in the primary circuit
at " break ” and parts with it at " make.”
The
very detrimental self-induction in the primary
circuit is largely minimised by its use.
The
primary current passes through at full strength,
the core being magnetised and de-magnetised at
once and without loss of time and energy ; the
sparking also at the contacts is reduced to the
smallest dimensions.
It will be seen on examining the extended plan of
the 9-in. coil ( Fig. 5 ) that at the ends of the

FIG. 3.-A 9 - IN . SPARK Coil.
secondary bobbin there is less wire, there being
greater insulation at each end. In small spark
coils of 1 in . and under, the secondary may be
wound in layers, each layer separated from
the next by waxed paper extending from one
end of the coil to the other ; but in larger coils
this is not admissible. The great tendency of the
charged wire is to spark laterally from one turn to
the other.
The fine results achieved in the coils, which
will be figured later on, are due, no doubt, to
the parts being thoroughly well balanced .
It
is probably the fact that all the secondarywinding
is well within the lines of strongest electrical energy.
The reader will do well to draw these out to scale,
and study carefully the relation of core (diameterand
length ) to secondary, the shape and diameter of the
latter, the careful winding to get on the largest
number of turns in the space provided, and the
thickness of the insulation between the primary
and secondary
It is conceivable that the core is in many speci
fications much too long and thick . It is hardly
possible to thoroughly magnetise even a thin core ;
the wire used on the primary winding will carry
9 amps, or so , and we can get, if extremely careful,
twelve turns to the inch . Now, remembering
that on the assumption that it takes 1,000 amps.
to thoroughly magnetise a square-inch section of
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iron , which amount of current we may send round
remarked here that to the coil ( Fig . 3 ) the writer
the iron in one turn , or in one hundred turns of 10
has three cores , either of which will slide within the
amps. each—hence the term “ ampere turns "
it is
ebonite tube on which the secondary wire is built.
First core , 12 ins, long , if ins. diameter, 260 turns
clear that the space at command is limited . Mr.
Hare has observed that three layers of primary are
of No. 14 S.W.G. wire.
Second core , 13 ins . ong , if ins. diameter,
little, if any, better than two-that , in fact, no
290 turns of No. 14 S.W.G. wire.
advantage accrues from the third layer, except
Third core , 15 ins. long, if ins . diameter, 350
for coils built for high voltage and those to be
used in conjunction with Wehnelt breaks. We
turns of No. 14 S.W.G. wire .
are driven to the conclusion that
J
in deciding upon the diameter and
M
length of the core some considera
tions of symmetry were to the fore ;
N
or possibly the idea was that the
structural stability of the coil would
B
be better preserved if the core were
в
chosen of respectable dimensions.
AА.
The accompanying diagram ( Fig. 4 )
shows fairly well the proportions of B
-C
secondary winding to suit a core of
given size--e.g. , if i in. be the diam
HO
eter of the core, the secondary wind
E
ing should not be nearer ( for safety )
than in ., nor be further off than
1 fins. ; that is to say, the outside
turns need not be carried outside
this line . It is true, of course, that
Fig . 5. -SECTION OF ONE END OF Coil . ( About # full size .)
the more wire we can get on the
longer the spark ; but this only
A , Core ; BB , Primary , two layers ; C, Waxed paper and wax cover to
refers to a circumscribed space, be
primary ; D , Ebonite tube ; E , Ebonite tube,extension pieces; F, Wood
yond which it is futile to go . Care
discs ; G , Ebonite discs ; H , Cap for end of tube ; J , Ebonite cover ;
ful winding, therefore, is indicated
K, Ebonite, narrow band for end ; L, Double sections ; M, Cotton
so that the turns of wire lie close
winding for ditto ; N , Wax insulation for ditto .
together — not loosely — so that no
Testing these cores with the mercury break
space is lost. The secondary bobbin may be very near
ly the full length of the iron core. The author prefers
a 104-in . spark was obtained with No. 1 , using 12
to make the length equal to the space occupied by the
volts 9 amps. ; Nos . 2 and 3 are not so effective
as this, but No. 2 is generally used,
Ebonite cover
and with this (or No. 3 for that
Wox
matter) a 9 -in spark is always to be
had with 10 volts 9 amps. As a rule,
Wax & cotton
however, the coil is used with four
Wire
cells ( 8 volts) only, and gives readily
81 ins. of spark.
Cotton
With regard to the wire used , only
the best and softest copper wire is ad
Wax
missible. There is considerable differ
ence, some makes being much softer
than others. For the primary, double
Ebonite Tube
silk covered ( No. 14 S.W.G. ) may be
used , as there is little to be gained by
-Core
substituting cotton -covered , and no gain
at all so far as efficiency is concerned .
With double cotton -covered wire more
room would be taken up in the hori
Primory wire
zontal and vertical lines, whereas the
silk -covered wire will wind closer , not
only in the turns but the layers. With
the secondary, however, considering
Blotting poper the
quantity required , the saving is
cover to core
great if single cotton is used in place
& primary
of single silk ( No. 36 S.W.G.). It is
frequently remarked that cotton
That is
covered is “ just as good. ”
correct , but there are reservations to
SECONDARY
be made.
Single cotton - covered is
cheaper, and is easier to wind . The
cotton ( well dried ) takes a good coating of wax ;
hence in the sections there is little risk of leakage.
The only remark to be made against it is that it
takes up more room . The difference in the writer's
Primary wire

FIG . 4.—DIAGRAM SHOWING PROPORTIONS OF
WINDING, ETC.
primary winding, which leaves each end of the
core well enclosed within a casing of paraffin wax
and ebonite tube extending to a distance of 24 ins.
Returning for a moment to the core, it may be
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experience may be expressed thus : If a certain
quantity of single silk - covered wire takes up 5 ins.
of space, then the same quantity of single cotton
will take 6 ins . It will be seen , therefore , that if
cotton -covered is used a fifth more space must
be provided ; in other words, the specification must
be modified to suit, unless, of course, cotton -covered
is indicated therein .
The word space " used above must be under
stood to refer to length of secondary bobbin , not
to its thickness. It is far better to lengthen the
core ( and primary) than to increase the depth of
the secondary windings. The method of winding9
the secondary wire is that of double
sections , "
as described by the writer in THE MODEL ENGINEER
AND ELECTRICIAN for November 26th , 1903 ;
April 28th , 1904 ; May 5th , 1904 , etc.
It was discovered very early in the manufacture
of spark coils that the necessary insulation could
only be obtained by winding in vertical sections
firstly by subdivision of the space to be filled into
two , four, six , eight, or more sections each separated
by a stout ebonite disc ; and finally by further
subdivision , the thickness of the section of wire
now being in large coils, frequently 1-16th in .
To wind a number of thin sections of wire is the
easiest task, but the connecting them up afterwards
and on the ebonite tube upon which they are to
be built proved a very tedious business. The
author, indeed , never built a coil in any other
than the method treated here , as , carefully thought
out beforehand, it seemed impossible to imagine
a better way of securing efficient insulation close
to the tube. The fine wire must frequently be
severed and rejoined . So long as the joints are
small, well soldered , and insulated , the number
of them is practically of no importance ; and it
was consequently felt that the joint connecting
one section to its fellow ( forming a pair ) was best
made while the sections were being wound, so
that no loose wire and joint has to be tucked into the
small annular space between the tube and the sec
tions. As one writer puts it , “ having made as
thin and small a joint as possible, when soldered
it must be carefully pushed just between the
insulating paraffin paper discs and covered with
paraffin ." The directions are the more difficult
to carry out because the paraffined paper discs
in the specification referred to have a central
aperture of 2 ] ins ., and are to " slide over ” a tube
3 ins. diameter.
SPECIFICATION OF THE SPARK COIL ( Fig . 3 ) .
Core , 13 ins. by 1 $ ins. , perfectly straight iron wires,
No. 22 gauge, re-annealed and put together
as to be described .
Primary, two layers, No. 14 D.S.c. wire, about
3 lbs. ; 290 turns.
Ebonite tube , 15 ins. long , 2 ins. outside diameter,
$ in . thick ; inside diameter therefore if ins.
Ebonite tube , for ends of coil (two pieces), 34 ins. long,
in . thick ; inside diameter, 2 ins. ; outside ,
24 ins.
Ebonite discs , to form the checks of secondary
bobbins, 4 in . thick, 6 ins . diameter, central
aperture, 2 } ins.
Secondary wire , 10 lbs . of No. 36 S.W.G. , s.c.C. ,
wound in fifty double sections ; two thick
nesses of waxed blotting paper between each
disc of wire.
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Total weight of the fifty double sections , 12 lbs .
8ozs.
Total weight of the insulating b.p. discs, 2 lbs. 9 ozs,
Length of secondary between the two ebonite checks ,
12 ins. ( if single silk had been used this space
would have been reduced to about to ins. ).
Number of turns of wire on the secondary, 40,000
approximately.
Condenser, to be described.
Total cost of above , including winding apparatus
( but not the former discs), under £ 5 .
A reasonable modification of the above would be
to provide a single ebonite tube , 16 ins . long, it ins.
inside diameter, and
in . thick ; the outside
diameter being 2. ins . We might then dispense
with the short ebonite tubes ; this will be referred
to in the chapter dealing with the winding of the
secondary .
( To be continued .)

A 42 - ft . Rater Model Cutter.
By “ BEN HUR ."
' HE model 42 -rater here described is built
THto the lines furnished me and designed by a
gentleman well known in model yachting
circles in Birkenhead , with whom I was placed
in correspondence by the very kindly offices of The
MODEL ENGINEER . This gentleman , who has
been most assiduous in his efforts to instruct me
in the highly interesting and scientific sport of
model yachting, surprised me one day by sending
along to me two designs for cutters, wich the
information that one of them was a club cup
winner .
Apparently, a close study of those excellent
“ Model Yacht Construction and
articles on
Design ” by the late Mr. Wilson Theobald had not
been wasted , as the one I adopted proved to be the
cup winner. Accordingly I made a tracing of the
chosen design , and sent the drawings back ; and
I cannot pass on without first expressing my
deep gratitude and appreciation to The Model
ENGINEER , the secretary of the club in question ,
and , last but by no means least , the gentleman
who has so generously helped one individual in
this manner , and whose letters to me, if published
in THE MODEL ENGINEER , would , I am sure , have
proved of great value to many.
Among other things I have learned from the
above source is the most important fact that the
old 10 - rater is nowhere in it with the 42 - ft . linear
rater ; and since the information comes from
one of the heads of the best club in England , it
will be agreed that it is not to be ignored , especially
as it will be remembered that Mr. Theobald
strongly advised the adoption of this class of boat,
and most MODEL ENGINEER readers will agree
that he was well qualified to speak on the subject.
The boat I have built has certainly shown herself
to be an excellent one sailing to windward ; and it
will be well to say that she was designed as a
windward boat , as the aforementioned club only
do beating and reaching . As, however , there are
only two other model yachtsmen in my neighbour
hood, and their boats are all -round sailing craft,
and we have to make the most of our miserable
and ill-shaped pond , I have niade a balance rudder
for running ; otherwise I should be quite out of
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the field with them at times. I find that she is
quite as good at running as bluffer and more beamy
boats. Unfortunately I have had but one oppor
tunity of putting her to a good test on a large
piece of water - to wit , the Round Pond , Kensington
Gardens - on a breezy day, and on this occasion
she far exceeded my expectations and those of an
old navy man who was with me , and elicited some
very complimentary remarks from a bystander
who was in the habit of watching all the local
club meetings on that pond .
Having, perhaps, now exhausted the patience
of my readers with the above description of the
boat, I will proceed to describe her construction .
First of all, I enlarged my drawings to full size,
as I am sure the trouble and slight expense repay
one well . Then I bought an oak board, a full inch
thick by 5 ft . by 9 ins ., for the ribs, gunwale ,

rabbeted for the reception of the planking. The
half-deck plan , the half sections, stem , stern post,
and keelson all being now marked on the board in
such a way that any twist in the grain is used to
the advantage of the bends in the sections, etc.,
the board was then taken to a band sawyer, who
cut all the pieces out in a very few minutes. Now ,
in order to produce two exactly similar half-deck
plan pieces or gunwales, and ditto half-sections,
all that was necessary was for the sawyer to turn
each piece on its 1 -in . edge and cut it through
splitting it , as it were , through its plane. Thus,
it will be seen , the result is bound to be pairs
of exactly similar half sections.
I do not know if this is a common practice ,
but I am indebted to a friend for the hint , and
think it is much to be commended . The forward
sections were then sloped or chamfered off towards

oak ribs

O .***...........

Fig . 8. -PART Deck PLAN AT Bows.

pinwale
redant for dece

Fig . 9. -PART LONGITUDINAL Section .
stem , sternpost , and keelson . Covering the board
with carbon paper on one side- black face down
wards, of course -- and laying my tracings on top
of the said carbon paper, weighting them down
with flat irons, I carefully went over the half-deck
plan - or rather, I should say, a new line I had
made, fin . inside the half-deck plan -- with a
blacklead pencil , thus producing on the board
the carbon line of the outside of the gunwale, the
fin . allowance being the thickness of the planking .
Removing both tracing and carbon paper, another
line had to be drawn
in . inside the carbon line
to give the width of the gunwale . In the same
way all the sections were marked on different
parts of the board , care being observed that these
were made } in . less than , or inside , the body plan
lines. In the case of the keelson this required
a separate tracing to be produced from the body
plan , with th asual } in . allowance . The stem
and sternpost, however , required no such allowance,
for, as will be seen in the drawings, they are

rabbit

( Scale : fth full size.)

the stem , and the after sections sloped off towards
aft, as described in Mr. Thcobald's article in The
MODEL ENGINEER in August, 1901 .
The stem
and sternpost having been rabbeted and shaped ,
and the keelson also sloped down on the sides to
$ in . less on its bottom edge than the width of
top of the lead keel , the whole were then slotted
and halved ready for fixing together .
Care should be taken , in marking off for this slotting
and halving the sections into the keelson and
gunwale , to first of all prop up the fore end of the
keelson to the required elevation and fix it as
firmly as possible on a level bench , and then to
hold the sections in a perfectly vertical position,
not at right angles to the keelson, whilst marking
off. The whole were then glued and screwed
together, marine glue being used for the purpose.
Next some Venetian blind laths were procured
at a timber yard , and planed down to f in . thick,
for planking ; these were cut into strips about
I in . wide , and laid on in the usual way , using
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tiny iron screws for the purpose . The sections
being spaced 5 ins. apart, and the oak ribs only
being placed centrally over the portions shown
in the sheer plan , it was found necessary to insert
either intermediate ribs or provide substitutes,
and (this was done by procuring from a draper's
shop some stout whalebone, and screwing strips
of same in the intermediate positions between
the ribs. By this means both lightness and
strength were maintained, as it is impossible
for a screw to pull out of the whalebone.
The planking being finished, the outside was
filled in with red lead and gold size, dressed down
with sandpaper, and given a first coat of paint.
The inside was given two coats of shellac varnish
after the cracks had been filled in with marine
glue .
The deck , of whitewood, was next fitted , and ,
after two coats of varnish on the underneath side,
was screwed down, marine glue first being laid on
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The deck, which is slightly turtle backed , after
having a coat of size , and next having lines drawn
on it with Higgins' drawing ink to represent deck
planks, received two coats of best coach varnish .
The centre plank from stem to hatch is made of
teak ; the hatch coamings and cover, and the
transom are of mahogany . These give her a very
smart appearance . The spars were made precisely
as instructed in Mr. Theobald's articleon " Fittings
for Model Yachts " in February, 1902, and in order
to save time for anybody wishing to build to these
lines I give the dimensions herewith :
Mainmast . - in . all way up.
Topmast.- in . bare , tapered all the way to
fin . at top.
Boom . -At two - thirds of the way out from
the mast it is in . , tapering back to fin .
full at the mast; and also tapering out
to the clew, where it is 9-16ths in .
Gafi.- in . at jaws, tapering to fin . at the peak.
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30.
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AMENDED SAIL PLAN .
ORIGINAL SAIL PLAN .
A 42 - FT . RATER MODEL CUTTER .
round the joints . Next some longcloth was soaked
in the marine glue, and the hull painted with
same a bit at a time as the longcloth was pressed
have
and stretched on all over the outside .
never regretted taking this precaution to prevent
leakage , as the boat is always as dry as a bone
on coming out of the water , and there has never
been any blistering of the surface ; an additional
advantage being that a boat so treated will stand
a lot of strain and knocking about.
From time to time , whilst proceeding with
the other parts of the boat, I would give the hull
a coat of paint, first dressing the last coat down
with pumice stone powder and water, until seven
coats had been laid on , finishing with white above
water-line and dark brown below . A narrow gold
band , { in . below the deck runs from stem to
counter

Bowsprit.- in . at stem , tapering to 7-16ths in .
at outer end .
Topsail Yard.-* in . tapered both ends.
Tibhoom.- in . tapered both ends .
jack yard . --3-16ths in. slightly tapered.
These were all ferruled at the ends with thin
brass tubes, and cold lacquered , the spars being
sized and varnished two coats. The mast is a
fidded one , and while this is only thc merest trifle
heavier than the pattern , which has the brass tube
at the hounds, it has just the same advantage
as the latter, inasmuch as the topmast can be
unshipped, and the appearance is enhanced by the fid .
The keel was now taken in hand , as , whilst
making the foregoing , the Keen's cement mouid
had been drying in a well- aired place for some weeks.
Of course a wooden pattern of the keel had been
made and placed bottom upwards in a long box,
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and the cement poured in on top . When sct
this had been taken adrift, and the pattern eased
out . Four dowels or cores weie then sunk into the
mould for the holes to sink the screws into, which
held the keel to the hull. Having made the mould
hot , the lead was now poured into it , and in about
ten minutes the casting was taken out . This had
to be twice run down again , as it came out too
spongy . The third casting was, however, more
successful, and after scraping and finishing was
screwed to the hull . Then , having distributed
weights equivalent to the top hamper about on
deck , she was taken down to the water and tested ,
when it was found that a good deal more scraping
had to be done to the keel before she rode precisely
on her L.W.L.
The sails were next taken in hand , and made
of Stevens' best striped sail cloth . Small eyelets
were placed in the hemmed edges of the sails for
lacing to the spars , and this left very little else to
do . The standingand running gear were all properly
spliced ; stout brass screw eves screwed into
position ; brass hooks, toggles, etc. , made and
fitted, and the jib sheet adjusting block fixed
forward the mast ; and finally she made hei debut
in public, being christened Ben Hur II .
Ben Hur I was built to the lines of Mr. Theobald
in 1901, and , while she is an extremely pretty
model, I made the mistake, in making her water
tight , of putting too much white lead in the cracks ,
and not rubbing the paint down sufficiently, the
consequence being too heavy a hull : and, in
order to keep her on a sufficiently even keel , more
ballast had to be added , thereby increasing her
water-line amongst other things. It will be seen
that the sail plan, Fig. 1 , is well topped ; this
is the original sail plan , and was designed to meet
the contingencies peculiar to the Birkenhead
pond , which is surrounded with shrubbery, not
admitting the wind tn the foot of the sails near
the edge of the pond . The area is as follows : main
sail, 1,172 sq. ins .; topsail, 333 ins . ; jib, 369 ins.
Or, measuring the fore triangle according to Y.R.A.
rules — not up to the truck however - fore triangle,
437 sq . ins. Therefore the total area of actual
canvas is 1,874 sq . ins . , or with the fore triangle
measurement 1,942 sq . ins.
Thus it will be seen , on calculating all her dimen
sions, most of which are given in the table of offsets,
that she comes out at exactly 42 ft . Sail plan ,
Fig. 2 , is larger, and I am proceeding with this
now , in order to see what she will do with less top
hamper. Her C.E. will be just twice the distance
forward of C.L.R. of that in Fig . 1 , and no doubt
the mast will have to be stepped in a new position .
Had there been a club in my neighbourhood,
I should have confined myself strictly to 1,942
sq. ins. ; but since , unfortunately, there is very
little chance of having to measure up for a race,
the difference of 95 sq . ins . between the two sail
plans-Fig . 2 having an area of 2,037 sq . ins. of
actual canvas - can only result in my favour
against my two friends who have yachts. In
case, however, anyone wishes to adopt the sail
plan shown in Fig . 2 , and still keep the dimensions
within the prescribed limit, this should be an
easy matter, by cutting off a trifle of the fore
leach of the mainsail and topsail, and bringing
the bowsprit inboard , thus shortening the fore
triangle, and of course stepping the mast in the
required new position .

Heights
and
Depths
.
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A Model

High - speed
Engine .

Reversing

By Douglas H. Vetch .
COT being satisfied with my engine as first
N ° to
disc crank , I set myself the task of fitting
Stephenson's reversing gear on the loco
motive principle - by no means an easy task ,
as everything had to go into the original bed
plate, which is only 5 ins. square. I also fixed
on a small though powerful force pump ; alto
gether making it a very compact affair . The
leading dimensions are :-Cylinder, 14 -in . bore
by it-in . stroke; ports, fin . by 1 in .; valve
travel, fin.; travel of link , if ins. The crank
is of the compensating type, with a weight
of one-third segment of the crank circle , which
is about equal to the weights of link , rods,
etc. , and I find this plan answers very well ,
knocking being altogether done away with .
The flywheel is much heavier than the ori
ginal, being f ' in . thick in the rim , with a
width of in. instead of 3-16ths in . by tin.
The pump is driven off the main shaft , which
is fin . diameter, by an eccentric 5-16ths in.
throw ; the ram is in. diameter. I have
tested this model with a pressure of 85 lbs .
per sq. in. , and it ran with the greatest ease
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which is to run with 45 lbs. per sq . in . The exhaust
goes into the copper tank at the side, warming the
feed water which is lifted by the pump into the
boiler.
The whole is mounted on a teak base ,
painted dark blue and lined red , and stands 15 ins.
high over-all . I should mention that the cylinder
in this case is lagged with rolled tin with polished
copper bands, which is much better • than wood ,

Fig . 2. – BACK VIEW .
and keeps clean. Diameter of steam pipe, $ in.
( internal) ; exhaust, fin .

Fig. 1.-FRONT View .

on this for half - an -hour without any damage. This I
think you will admit is a good test for an engine

AN APPARATUS FOR PREVENTING " MAL-DE
Mer . ” — At last a machine has been patented
which has proved successful in the prevention of
the dreaded sea - sickness. The apparatus consists
merely of a comfortable chair, the seat of which
is set rapidly vibrating up and down by means
of an electromotor connected to the electric
mains of the steamer. Those wishing to protect
themselves against the sickness sit down on
the vibrating chair,when they feel about the same
Sensation as in riding on an automobile. The
vibratory motion makes the rolling and pitching
of the ship ( which , as is well known , is responsi
ble for sea - sickness) less felt , the slow downward
motion of the ship being neutralised by the nume
rous short vibratory shocks occurring in an upward
direction . The credit of the invention is due to
Messrs. R. & W. Otto , directors of the Sanitas
Electric Company of Berlin.
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Petroleum

Fuel

in Mexican

Locomotives .

( Continued from page 496. )
NE of the most important points to observe in
Good firebricks and good
firebrick -work .
bricklaying are very necessary ; ordinary firebricks,
such asare used in furnaces, are not always suitable,
as the heat of the oil fire is very intense. Large blocks
( Figs. I and 2 ) should be used in the arch , and
9.in. by 4t-in. by 24- in. blocks in the sides and front
wall. With first-class materials and workmanship
the brickwork in a locomotive may last a year
without renewal.
The author's experience, so far, does not indicate
any detrimental effect or injury to firebɔxes ; no
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The author's experience on this railroad has not
yet been sufficient to enable him to give an opinion
on the actual amount of detriment caused to fire
boxes attributable to fuel oil, as compared with
that attributable to coal, but during the twelve
months that oil has been used there have been no
troubles with fireboxes which can be attributed to
the use of oil fuel.
Fireboxes need greater care and attention when
oil fuel is used , and a great deal depends on keeping
the firebrick -work in sound condition. An engine
should never be allowed to go out with a defective
arch or a broken wall, and if proper care and atten
tion are given, it is the author's opinion that the
life of a firebox of an oil- burning engine is very
little shorter than the life of that of a coal- burner.
None of the enginemen or firemen on the road
under consideration had any experience in burning
oil on locomotives, and yet no difficulty whatever
was experienced in teaching them and inducing

Ins /?

?2귀

SA

-

us

Aron Driet

'Sted

anchor Brits
Teside Wall Bricks

SECTIONAL PLAN

Arch Bricks

Arch Bricke
Brick

Onchor Bricts
Linear Herr

Wedge

!!Watches
Erosa

side Wall Erich

Grou Kon Brico

Air
Openings
LONGITUDINAL SECTION.
CROSS SECTION .
Fig. 2. -OIL FUEL ARRANGEMENT IN LOCOMOTIVE FIREBOX

leakages have been found either in the new engines
or in the old , which have been converted from
coal-burners. He is of opinion that if the firebrick
work is very carefully looked after and kept in
good repair, the injury to the fireboxes, if any
occurs, will be reduced to a minimum . As the
heat of an oil fire is more intense than that of coal ,
the injurious effects on oil-burning fireboxcs may
be greater than on coal-burning fireboxes. Copper
fireboxes stand the excessive heat better than steel,
in consequence of their greater adaptability for
contraction and expansion . A slight distillation of
the crude oil, where this is possible, eliminates to
a considerable extent the deleterious effects of its
combustion upon heated steel . The presence of
sulphur in crude oil, is, of course , liable to cause
corrosion of fireboxes , but if the percentage of sul
phur is limited to , say , 2 per cent . , the injury done
is very little more than when burning coal.

them to take an interest in the new fuel. With
the assistance of a competent instructor brought
from the International and Great Northern Pail.
road of Texas, most of their enginemen and firemen
soon understood the handling of oil-burning loco
motives, and the instructor stated that he found
Mexican firemen very apt pupils, and he had no
difficulty whatever in teaching them their duties .
The conversion of engines from coal or wood to
oil-burners entails a considerable amount of work ,
and requires the construction of new ash - pans,
brickwork, the application of burners, cocks, pipes,
hose, and the fitting of the oil tank and connections
in the tender . The time required to convert an
engine is from twelve to fifteen days, and the cost
about £ 117 , including materials, oil tank, ash -pan ,
firebrick, burner, pipes, connections, labour, super
vision , freight, etc.
Oil fuel has been adopted only to a limited extent
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on railroads in the United States ;. such railroads
as have adopted it are located in the oil- well dis
tricts, and even then they have not adopted it to
the exclusion of coal. It is also used in some parts
of Europe , in Peru, and extensively in Russia ;
and the adoption of oil fuel by any railway will,
of course, greatly depend on its location and on the
price at which it can obtain coal. The production
of oil fuel at present in the United States is not
sufficient to enable the great trunk railroads to
adopt it, and , moreover , most of the railroad com
panies in the United States can obtain coal at sucb
a low price that it is difficult for oil fuel to compete.
While only a few of the railroads, however, in
the United States, principally those running
through Texas and California and the extreme
West, can use oil economically, oil fuel has decidedly
the advantage over coal for exportation and, conse
quently , for use in foreign countries, inasmuch as
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Design for a Small Otto
Gas Engine .

Cycle

By WALTER C. RUNCIMAN .
( Continued from page 476. )
HE water connections may be seen by reference
T! to the illustrations on page 475 of May 17th
issue. The water tank W is shown standing
on a raised platform . This arrangement has one great
advantage - viz ., that it conduces to more perfect
circulation of the cooling water. The outlet pipe
A must lead to the top of tank at a gradual rise ;
there should be no bends between the one at A
(see elevation , Fig. 40 ) and the tank . At the base
of tank is fitted a stop cock V, and a drain water
2

5 Ft..

3

Arch Brict

Jolo Vive

гри

RUNS

All brick work tobe laid
with first class Fire clay

Wedge
Tood many
Unverted arta
Dottom 3nel of Inverted areas
90 Iron

and
Sron

regulate
Ash Pan used
box admission of Nir
into toTime

angle irons

LONGITUDINAL SECTION.
SECTION A, A.
FIG. 1. - LOCOMOTIVE FIREBOX WITH OIL AND STEAM CONNECTIONS.
the same heat-producing power weighs less in oil
than in coal, and the transportation and handling
of oil are less costly than that of coal ; consequently
the freight , which is always an important element
in the cost of fuel, would be in favour of oil.
A New BALLOON . — There has recently been com
pleted, at Messrs. Spencer's works at Highbury, a
balloon de luxe to the order of Messrs. Leslie and
Ernest Bucknall. This aerial craft is named the
“ Enchantress," and its car is a most luxuriantly
furnished apartment, with accommodation for six
persons. The gas vessel itself is a sphere of 50,000
cubic ft. capacity , made of 360 panels of silken
material, sewn together in brick fashion ,for strength .
It has a circular window, or porthole, of glass,
through which the valves, cords, and ripping seam
inside can be inspected when the balloon is fully
inflated . The valves enable the vertical elevation
to be completely under control, and with the new
ripping seam the balloon may be emptied of its
gas in five seconds after the descent.
“ BRASS AND IRON FOUNDING " is the title of No. 8
of “ The Home Worker's " series of handbooks,
published by Messrs. Dawbarn & Ward , Ltd.
Information is given on necessary requirements for
amateurs intending to make their own castings ;
methods and simple examples of work are also
illustrated . The price is 6d ., or 7d. post free.

cock is coupled up as shown at T. Thus when , for
any reason , we wish to disconnect the water supply
rom engine, it is only necessary to draw off the
water in the tank until the level is a little below
the top pipe, then shut cock V. This saves both
trouble and waste of time in completely emptying
tank , as we should otherwise have to do.
The exhaust should be led away through piping
with as few bends as possible ; and a bend should
always be used in preference to an elbow . The
latter is not only more liable to become choked
up sooner than a bend , but even when perfectly
clean will induce more back pressure on the piston ,
and this, especially in small engines, is a great
disadvantage. The silencer or exhaust box may,
for an engine of this size, be a very primitive affair ;
any of the types illustrated in previous issues
of this Journal being suitable . The only advantage,
or object, in using a silencer at all, be it remembered ,
is to fulfil the purpose its name implies : hence
if the noise of the exhaust is no objection , by all
means run without one. It is not always possible
to arrange the piping so that the exhaust box is
at the lowest level, but it is always possible to fit
a drain cock in that portion of the pipe which is at
the lowest level—the point where water , if there is
any about, will accumulate. This is another
matter which , if carried out, will save considerable
annoyance and evil thoughts in the future. In
such cases as where the end of the exhaust
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is in an exposed position , say the side of the house
wall, or roof of workshop, it should terminate
in the form of a good large bend, preferably pointing
downwards, or at least slightly downwards, in
order to prevent as far as possible water entering
the pipe.
The kind of foundation for such an engine as this
is a matter which must be settled to suitindividual
circumstances. There is no hard and fast rule to
be considered . Concrete or brick is undoubtedly
better than a less solid substance, and the next
best thing is a heavy baulk of timber, the latter
being secured to the ground by any convenient
means which appear suitable. One thing should
be remembered — the better the foundation , the
more solid it is, the more readily one can tell by
the sound whether the engine is running satisfactorily
or not.
This remark suggests a few notes on the general
mechanical details of engine.
At first the probability is she will run stiff, even
if everything is quite in line and perfectly true.
The piston should be fitted to the liner so that when
inserted in the latter and allowed to drop it will
just fall gently, being, in fact, a good sliding fit.
This, of course, without the rings. Then when the
latter are fitted , and the engine started running,
the piston will warm up , and quite possibly expand
to such an extent that although at first a charge
every other cycle may suffice to keep her running
up to speed (determined by the tension spring
on the governor ), a little later on it may be noticed
that the power acquired when running light increases
considerably, until she slows down and finally
stops altogether. On such a small engine it is
quite possible that no knock will be audible simul
taneously with this occurrence, but the cause ,
if things turn out as suggested above — will almost
invariably be found to be a_tight piston . The
remedy is perfectly obvious. Take the piston out
and examine it for “ hard places,” and ease them
very carefully with a smooth file, either in the lathe,
or not, according to the degree of tightness now
made apparent. Then have another run and see
what happens. This time it may take twenty
minutes or half-an -hour before the full working
temperature is reached, and then it may be a case
of taking piston out once again and easing.
One very simple and expeditious way of attaining
easy running is by the use of Turkey powder.
If a small quantity of this is sprinkled on the
piston whilst engine is running it will very soon
bring about desired results. The oil can should not
be spared ; but only special gas engine oil should be
used .
As soon as these preliminaries are over the engine
should be braked down to make her fire every
time, yet not to such an extent as to reduce the
speed . That is, the brake should be adjusted
so that, say, a few dozen consecutive explosions
take place, then one cut -out, and so on . Or, if one
is standing by the whole timeit is possible to regulate
the load so that it is kept at a maximum con
tinuously. A good run under the most severe
conditions possible will do the engine a lot of good
in fact, no engine, however small it may be, intended
to do useful work should be passed as satisfactory
unless it has gone through such a test " without
turning a hair," as a sporting man would say. After
this all the working parts should be again examined
-valve settings, etc., flywheel, side shaft screw
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gear and cam keys, etc., and adjustments made
where necessary .
The tension of the valve springs will affect the
working to a large extent, and some experimenting
may be required before just the best possible
results are attained . The relative proportions of
gas and air ; the timing of the firing of the charge ;
the nicety of adjustment of the governor (which
also determines the opening and closing of the
exhaust valve ), are matters which most of our
readers are quite capable of dealing with on ex
perimental lines themselves, although if any
perplexing question arises no doubt the Editor
will be pleased to give the matter his consideration
with a view to its further discussion in these pages.
( To be continued .)

Model Yachting Correspondence .
[ The Editor invites readers to make use of this column for the full
discussion of matters of practical and mutual interest. Leiers
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 Amateur's Model Yacht.
TO THE EDITOR OF The Model Engineer.
DEAR SIR,—I send you a photograph of my
model yacht Sherbrooke, that I made in my Easter
holidays . She is 2 ft . long by 5 -ins . beam by 31 ins.

MR. J. Philip's MODEL YACHT.
deep . As I did not have a piece of wood deep
enough , a piece of 2 -in . yellow pine was used in
the following manner :-It was sawn into two
pieces, 5 ins. by 2 ft ., then one of these pieces was
sawn in two, in. and 14 ins. thick respectively. The
* in. piece was planed down for the deck. The two
pieces,2 ins. by it ins. thick, were screwed together
from the top. After the boat was shaped, the
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Il- in . piece was screwed on from the outside and
the boat hollowed out. The keel is made of zinc.
A piece 14 ins. by 51 ins. was first procured and cut
to the correct shape and lead moulded on. The
boat was then sawn down the middle to the correct
length, the keel inserted and screwed down from
the inside ; the joint was packed with wool and
putty. The deck is lined to represent planking.
The spars were all made of pine. Mast, 2 ft .;
topmast, 64 ins. ; boom , 17+ ins. : gaff, 10 ins. ;
bowsprit, 11 ins. ( 7 ins. on deck ).
A coping was put round the deck 5-16ths in . high ,
and screwed in with brass screws. Sails were made
of fine linen . I have made a small deck -house as
shown. The fittings are all made of brass wire,
and the boat is painted white all over, spars and
deck being varnished . - Yours truly,
J. PHILIP.
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Practical Letters

from our

Readers .

( The Edltor 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 Electric Clock .
TO THE EDITOR OF The Model Engineer.
Dear Sir , — With reference to the description of
my electric clock which appeared in the issue for

M.Y.C. Wanted .
TO THE EDITOR OF The Model Engineer.
DEAR SIR ,—Can any of your readers let me
know the name of the nearest Model Yacht Club
and the Secretary's name and address, if possible
to King's Norton, Birmingham ? The Edgbaston
M.Y.C. is not now in existence. - Yours faithfully,
W. E. BRITTON .
Glenleigh,
Station Road, King's Norton .

The Society of Model Engineers .
London .
SPECIAL NOTICE . - On June 7th and 14th the
members of this Society, together with the Junior
Institution of Engineers, have been kindly invited
by Mr. R. P. Howgrave-Graham to attend his
lectures and demonstrations on Wireless Tele
graphy, Wireless Transmission of Power, and Elec
tric Oscillations, to be given at the Finsbury
Technical College, Leonard Street, City Road , E.C. ,
on the evenings ofthese dates, the lectures commenc
ing at 7 p.m. Every member who can do so
should make a special point of attending these
lectures, which will be fully illustrated by experi
ments conducted with the most recent and power
ful electrical apparatus constructed .--HERBERT G.
RIDDLE, Hon. Secretary, 37, Minard Road , Hither
Green , S.E.

American Society :
New York . – This Society held its second meet
ing at the Berkeley Lyceum , 19, West Forty -fourth
Street, New York , on Wednesday evening, May 2nd.
There was a better attendance than at the previous
meeting, and several new members were enrolled .
Constitution and bye- laws were read and accepted.
Mr. Barclay gave a half-hour's talk on shop work
with lathe and shop tools. This was followed by a
discussion of various subjects, especially on the work
of the locomotive slide valve. “Mr. Štoye gave a
clear and concise explanation of the functions of the
locomotive slide- valve. Members present were re
quested to bring samples of their work for exhibi
tion at the next meeting. Mr. Stoye promised to
give a talk on small tools and their uses in model
making, and to bring some tools for examination .
Anyone in the U.S. or Canada wishing to join the
Society should correspond with the Secretary, Mr.
W. E. Spon , 123, Liberty Street, New York City.:**

MR. E. COLLIER FLETCHER'S ELECTRIC CLOCK .
May 17th, I send you herewith a photograph
of the finished clock , thinking that some readers
will be interested in seeing it.
I should like also to make a correction regard ing the pivot shown in Fig. 4. This should be
5-32nds in . diameter (not 3-32nds, as given on
page 462 ), the ends being reduced to 3-32nds in.
E. COLLIER FLETCHER ,
Yours faithfully,
Manchester.

524

The Model Engineer and Electrician .

Change Wheels for Screwcutting,
TO THE EDITOR OF The Model Engineer.
SIR ,—Your Editor's Page in the May 17th issue
contains a note on selecting change wheels for any
desired number of threads. I have long since
discarded all reference to tables. I make use of
a method whereby in most cases a simple mental
sum gives me the wheels required . In a few cases .
it may be necessary to use a pencil, but even then
about a quarter of a minute is sufficient.
My leading screw has four threads per inch ,
there are twenty -four change wheels advancing
by five teeth, and the arrangement is as shown
in the sketch . First set down the number of threads
in the leading screw , in my case four. Under
neath put the number of threads required, say 26

26
Add a nought to each
40
200
Following this set down the number of teeth in the
wheel d, say, 100 over 100 .
40C
1002
260 b 100 d
Now divide b and a by some number which will
produce numbers multiples of 5 , say 4, producing
25
40
IOO
65
Then those are the wheels which will cut twenty
six threads per inch - say, a = 25 , b = 65 , 6 = 40,
d = 100 .
Mandrel

CHANGE WHEELS

CO
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and divide by 3, producing
40
40
90 I 20
Note . - In a complete set of change wheels there are
always two 40 wheels . For other odd threads
you may have to divide by 5, but the divisors
4 and 3 will cover nearly all the threads most
commonly used ; 14 would require
140
= 35 ;
4
but 11 would require the divisor 2 ; thus :
IIO
100 + 2 = 50
= 55 and
40 50 for 11 threads.
2
100
100 55 100
For gun -metal fittings and other purposes where
you are not tied to any standard numbers, always
choose a number divisible by the number of threads
in the leading screw . Then you can run the saddle
back by hand after taking a cut, with the certainty
that the tool will enter the vee of the previous cut.
This saves much time. - Yours truly ,
HENRY LEA.
Birmingham .
Strange Electrical Effect.
TO THE EDITOR OF The Model Engineer .
DEAR SIR ,—With regard to the electrical pheno
mena witnessed by Mr. E. C. Thornborough, I may
perhaps be able to offer some explanation. In the
workshop in which I am engaged , the main shaft
is driven from a gas engine, the connection being
made by a cross belt. When the knuckle is pre
sented to the part where the belts cross there is a
considerable flow of sparks between knuckles and
belt. The reason of this is that the belt is joined
by copper rivets, and electricity is generated by the
friction of leather upon the copper. The substi
tution of a leather laced joint would stop the static
electricity from being generated . - Yours truly,
Hathersage .
W. BLACK .

Intermediate med
FOR
For the

SCREWCUTTING .
Leoding screwi

This process may seem lengthy, but if a = 25 ,
C = 40 , and d = ioo be always retained, it then is
only necessary to change b, and the mental opera
tion is simply to divide ten times the pumber of
threads required by 4. Thus :
160
= 40 = b ;
For 16 threads
4
200
. 20
= 50 = b ;
4
220
22
55 = b ;

260
65 = b ;
4
and so on , a , c, and d remaining unaltered.
For threads which when multiplied by 10 will
not divide by 4, such as 27, you substitute say
I 20
100
for
1 20
100
26

Bookshelf .

( Any book reviewed under this heading can be obtained from Taz
MODEL ENGINEER Book Department, 26-29, Poppin's Court,
Fled Strid , London, E.C., by remitting the publisked price
and the cosi of postage .]

MOTOR -CAR MECHANICS FOR BEGINNERS. By G.
Foster Pedley. London : The Car Illustrated,
Ltd. Price is net ; postage 2d .
The author has endeavoured in this little volume
to supply the beginner with an elementary know
ledge of the construction and uses of the various
parts of an automobile ; and has included between
the covers a chapter on the management of the
motor -car. It is written in simple language, and
only elementary technical expressions are used .
number of explanatory diagrams are given.
MAGNESIUM LIGHT PHOTOGRAPHY.
By F. J
Mortimer, F.R.P.S. London : Dawbarn and
Ward , Ltd. Price is. net ; postage 2d ,
An interesting and, in many cases, useful phase
of camera work is dealt with in this book , the
The Apparatus and
respective chapters being on
Materials,” “ The Subjects and their Lighting, "
and “ The Treatment of the Plate after Magnesium
Light Exposure .” The information is based on
the actualmethods of one who has had a very wide
and successful practical experience in the work.
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Queries and Replies .
ditention is especially directed to the first condition given below
and no notice will be taken of Querles 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 bus those gelating to the Queries
should be enclosed in the same envelope.
Querles on subjects within the scope of this Journal are replied to
by post under the following , conditions XI), Querles dealing
with distind subjects should be written on different silps, on
one side of the papa only , and the sender's nams must be in
scribed on the back. ( 2 ) Queries should be accompanled,
wherever possible, with fully dimensioned sketches, and corre
spondents arerecommended to keep a copy of thetr Queries for
reference. ( 3 ) A stamped addressed envelope (not post -card)
should invariably be enclosed , and also a Queries and Replies
Coupon cut out from the advertisement pages of the current
Issue. (4) Queries will be answered as early as possible after
receipt , be an internal ofa 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 dapse before the Reply can be published . Tho
insertion of replies in this column cannot beguaranteed . ( 6 )
AU Quarles should be addressed to The Edlor, HE MODEL
ENGINEER, 26-29, Poppin's Court, Fled Stred , London, E.C.)
The following are selected from the Queries which have been replies
to recently
(15,858) Electric Oscillations and Waves. E. B. (Ports
mouth ) writes : I shall be much obliged if you will give me your
advice on the following : - I wantto start, stop, or reverse an elec
tricmotoror light a lamp at a distance of about 200 yds. by the
wireless method under the following conditions : The receiving
stationwill be on a boat (metal hull) floating on sea-water, usually
at a distance of 50-100 yds., and occasionally up to 200 yds., from
the transmittingstation ; sky-line cannot be higher than i ft. at
receivingstation,but there will be a clear spacebetween transmito
ting andreceiving stations. Only one coil is to be used, which will
be switched on toone of three oscillations — one for the lamp and
one for each direction of motor . Howcan I “ tune " these so that
they will only act on their corresponding coherer ? What length
spark will the coil berequired to give ? Whatquantity of wire
will be wanted for coil ? What size should the coherers bé ? What
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Unless, therefore , you can get over the difficulty by other means
than that of tuning you are not likely to make the experiment
successfully .
( 16,032) Small Electric Car Motor.
M. T. ( Streatham )
writes : I am desirous of building a model electric locomotive,
possible
using if
a small motor made by myself. It is after the
styleofthe permanent nagnet motor described in “ Small Electric
Models,” but with another electro , instead of permanent, magnet.
I wisb to know if thesame two magnets would make a more suitable
motor arranged as given for the car motor in the above-mentioned
book . The motor,
the magnets of which will each lift 13 lbs.
(with three bichromate cells) as arranged at present, does not seem
powerful enough to drive a car with gearing, which I do not quite
understand. Could you give me instructions for making same?
What voltage ought I to get from three bichromate cells arranged
in series, which propose to use ?
We do not understand exactly what alterations you wish to make.
You could increase the power of the permanent magnets by winding
no doubt ; and thetype of motor on page 53 would be more suitable
than the other one you mention . The power of the motor depends
greatly upon the nicety of adjustment of the contact spring. If
you just round off the corners of the square contact piece E , you
will getsteadier running and better contact. Arrange the latter
so thatno contact is made, and consequently no current flowing
in the magnet coils, when the iron pieces of the armature are just
opposite the magnet poles. Three bichromates in series should
give nearly 6 volts.
( 16,069) Small Direct - coupled Motor and Dynamo.
G.A C. (Rhyl) writes : I should be much obliged for an answer
to the following through your query Department. I want to make
a combined motor dynamo togive outa current of 6 amps . at to
volts, and to take as much current as necessary from a 230- volt
main . I have your handbook , “ Dynamos and Motors," and
should like to know which scale to use for a Manchester type
machine (Fig . 12 or 13), and also suitable windings. It would
be used for charging two4 -volt 60 amp.-hour accumulators.
What you want is a motor -generator . This would consist
of a pair of armatures mounted on the same shaft, and each running
between their respective pair of magnets. For the motor use
Fig . 12, 100 -watt size machine, and wind armature with No. 30
S.W.G. full, and F.M. with 3 lbs. 'No. 30 S.W.G. A starting
resistance of a few ounces of No. 26 platinoid wire will be useful
For the generator wind armature with t lb. No. 18 S.W.G., the
fields with 25 lbs. No. 19.

A

B

ELECTRIC OSCILLATION CURVES .
filings should be used in them ? And what current will it take to
work coil ? ( If it will be much simpler to " tune " only, two
oscillators
station , to two coherers, the lamp will be omitted at receiving
You will find it impossible to tune oscillations of such small
dimensions as you have named in your enquiry. Where the
capacity and self-induction of the aerial are very small, as they
are in all cases, except those of experiments carried on with
powerful apparatus for considerable distances, the storage of
energy is insignificant, and the rate of radiation so great that
before two or three oscillations have taken place all the energy
has been absorbed . For syntonic or tuned working, considerable
energy, radiated with less violence and more prolonged oscillation ,
is essential.A good illustration of this is afforded in acoustics.
An explosion or shout of deafening loudness may cause an insig .
nificant response in a wine- glass, but a prolonged , though gentle,
note sounded at the same pitch as the natural pitch of the wine
glass causes a loud response . The voice singing this note is send
ing out sound waves suitable for syntonicor resonant working,
andno vibrating body, except one such as the wine- glass, with a
natural period of vibration equal to that of the singer, will respond.
Onthe other hand, a body easily responsive to sound waves, but
with no particular period of its own, such asa telephone diaphragm
drum , will respond to an explosion or a discordant
or the earalmost
shoutof
any pitch. You cannot get an oscillator which
radiates freely, and yet gives prolonged oscillations, unless itis of
sucb dimensions thatit can store sufficient energy to maintain its
oscillatory condition for severalcomplete periods. Curve A shows
the kind of curve of oscillation which is obtained om small
oscillators, such as you describe, and the dimensions would have
to be greatly increased to give a suitable syntonic curve, as in Fig . B.

( 16,051) Fitting Bearings to Dynamo. H. C. (Outwood )
writes : I should be very pleased if you would help me with the
drawings I enclose (not reproduced ). (1) The dynamo is from
the scale drawing on page 23 on “ Small Dynamos and Motors,"
100 -watt scale with cog ring armatures (Fig . 13, page 20 ). I
should like to wind it for 50 volts2 amps ., if thatwould be all right
for lighting direct tolamps. (2) I want to have pieces cast on the
bottom field forbolting bearings on as youwill see in the drawing.
21 by 2, if it will make no difference to the dynamo, please advise
how long I should want them . I propose making bearings it long,
ifthat will be right for this machine. (3) How many slots should
I want in the cog ring stampings, and size in slots ? Should I
want cotton -covered wire or silk -covered it does not say which
of a
kind in your book. ( 4) Please wouldyou give me an address
firm where I could get them cast. Would they have to be in soft
grey cast iron ?
For this size armature use stampings with twenty - four slots,
as given in handbook you refer to . Cotton - covered wire will do
quite well. There is no need to have these pieces cast on, to take
the bearings. If you fastened either a separate casting, or piece of
wrough iron or brass, right across the bottom , using screws for
Bearings of ins. long will do.
fixing, it will do just as well.
( 16,036] Irregular Running of Gas Engine Used for
Electric Lighting ; Exhaust Šilencers. B. T. writes : Will
be much obliged if youwill help me out of my difficulty. I have a
b.h.-p. gas engine,which I want to drive a small dynamo, but I
cannot get engine to run evenly. With dynamo running, the
lamp lights allright on the explosion stroke, but fails remainder of
cycle ; and yet engine runs all right by itself, although if I give it
more gas, etc., it begins to jump, back fire, and finally stop . The
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gas and air are admitted by one valve worked by suction . Can
you advise me in any way ? Also, could you give meparticulars,
size, etc., for making silencer for same ? I have looked through
all my back numbers,but do not see any particulars of silencers.
I also have yourhandbook, but find nothing exactly dealing with
my present trouble .
It appears that the engine runs unevenly. This may be
caused by erratic governing, or may be due to too light a flywheel.
If you fitted a flywheel to the dynamo shaft, it would probably
put matters right. The engine may be overloaded. You do not
mention what proportion ofengine's full power the dynamo takes.
The best plan to follow with regard to even running where small
plants are concerned is to adjust the mixture so that at a given
load (the usual load ) the engine never , or, at least, very seldom ,
misses taking a charge, or " cuts out," as it is termed. As regards
silencer, various forms can be used . The simplest consists of an
iron vessel, cylindrical in shape, and about six times the diameter
of exhaust pipe and eight or nine times the length. The exhaust
is led into one end, and a short length --the shorter the betterof piping leads it out at the other end . Or an old biscuit box,
about 9 ins. or 10 ins. square, filled with broken coke, as shown in
sketch ,makes an efficient silencer for small engines for stationary
jobs. Care must be taken
to provide that no accumulation of
water is possible ; or if it is, provision must be made for draining
it off. For this reason it is desirable to place the drain cock at the
lowest level of the exhaust pip -wherever it happens tocome,
Instead of a drain cock in this case (Fig. 2) a number of holes are
punched in the bottom of box, which is raised from the ground on ,

FIG. I.
drain cock

Dorfilled
auth coke
Exhaust

Fig. 2.

drainholes
for water
every16036
GAS ENGINE EXHAUST SILENCER .
say, a couple of bricks. No exit pipe is necessary in this case.
The end of exhaust pipe should be bent, or a bend screwed on ,
to point downwards. But in every case as few bends as possible
should be used , and these of as large a radius as practicable.
(15,889)
Steam Engine Failure . F. H. (Sudbury)
writes : Will you please give me an idea for a feed -water heater
for my small steam boiler. The boiler is of copper and is 12 ins.
by 24'ins., and the engine cylinder is 3 ins. by 4 ins. ; so you see
I am not overdone with boiler power. I only use the engine for
running a 3t-in. centre lathe and a few other small tools. All
goes well until I turn on the pump. Thendowngoes the steam ;
but if I could heat the feed -water after it has left she pump I should
still get on very well.
You will not gain a sufficient amount in efficiency to enable
you to make a success of the plantby simplyfitting á feed -water
heater to the water supply. The engine is much too large for the
boiler, and we would recommend if possible lining up the cylinder
to z ins, diameter. In any case the following additions may be
made to the existing plant-( 1 ) Fitting of a feed-water heater
extracting waste heat from the exhauststeam forsuitable design
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see the issue of THE MODEL ENGINEER for January 7th, 1904,
page 22. (2) To increase the evaporation the exhaust should be
conducted to the chimney toinduce the draught to the maximum .
The most suitable nozzle may be found by experiment. (3) To
increase the thermal efficiency of the engine and boiler a super
heater should be fitted in the smokebox ( or in the firebox if this
is at all practicable ), and all pipes protected from losses by radiation
(15,802] Reading Electricity Meters. F. M. (Pinner)
writes : I should feel obliged if you would answer the enclosed
query . Please describe theproper method of reading an electricity
meter, figuring, etc., and is it right to say, when charged at
50 volts 20 amps. for four hours equals 4'4 units, etc., and 55 volts
15 amps. for three hours equals 2.475 units, etc. ?
A watt hour meter reads as shown below . Beginning at the

2

8

Thoosendsur dunne Nandrade merdusa Tins porderes
der har som
very15842
READING ELECTRICITY METERS .
thousands, we read off 8, at the hundreds o, at the tens s, and at
the units 2 , getting 8,052. When in doubt as to whether any
pointer reads,say, 7 or 8, refer to pointer on next lower dial. In
this case the hundreds pointer has passed the o ; thus it is evi
dent that the reading is 8,052, and not, as it might be, 7,952.
( 16,093) 40C.-P. Dynamo Failure. R. W. (Workington )
writes : In December last I bought a set of dynamo parts sup
posed , when finished , to be capable of lighting six 8 c. p . lamps.
I have now got it completed, and as a motor it runs well with
8 volts, but as a dynamo I cannot get it toexcite. I have care
fully read theback numbers of THE MODEL ENGINEER , Handbook
No. 1o, " ABCof Dynamo Design ," and" Dynamo andMotor Con
struction ," and the only fault I can find isthat the air-gap is too
large. The armature, which, when I got it, was supposed to be
finished , is 31ins.long by ains.diameter, composed ofstampings
over 1-16th in , thick , and wound in eight slots in eight sections;
the wire lies much below the level of the cogs ,and so causes fully
a t -in . air-gap between armature and poles. Now , what I propose
to do is to havetunnel truly bored (it is now very uneven , although
it was supposed not to require boring, say, to at ins.), and make
a good armature for it, cogged drum as before. ww you kindly
give me data for a new armature ? The magnet is size of enclosed
sketch (not reproduced ), and is wound on each core with eight
layers of enclosed wire. Will youtell me ifit is essential that
wireon armatureshould revolve as close to poles as cogs ?After
dynamo has run as a motor, ought I to run in same direction to get
it to excite ? If itwouldfacilitate the making ofnew armature,
and make it more certain of aciting I could wind with a finer wire
and get a higher E.M.F.
The air-gap wil make a considerable difference to its working.
We should wind armature full, and not leave any space whatever
6.e., makeit flush with the teeth of armature stampings. Windthe
new armature you propose using with same gauge wire. Yes ;
run in same direction for dynamo as before. Make sure you are
really getting a good speed, and that belt is not slipping.
(15,900 ) SteamEngine Queries. H.H.H. (Shrewsbury)writes :
I should be glad if you could answer the following question
What size steam pipe and exhaust pipe would an engine with
cylinders 43- in . stroke, 3/-in . bore ; steam ports, 1 in. by #in.;
exhaust, i in. by i in .. Also about what pressure would it require ?
We wouldrecommend a steam pipe of f -in . bore, and exhaust
t -in. bore. The pressure requred will depend on the work to be
done. It should not be less than 20 or 30 lbs. and even then the
steam should be well dried . See the recent articles, “ Notes on
Model Steam Engines . "
(16,084] Charging ; and Capacities of Accumulators.
A. L.(Worthing) writes : I shall bemuch obliged if you will enlighten
me on the following points. I have a dynamo giving 25 volts
at 4 amps. How many accumulators can I charge at a time ? If
I wantto charge a 4 -volt accumulator, shall Ihave to insert a
lamp of about 20 volts as a resistance ? Can you give me particu
lars how to ascertain the ampere hours of accumulator plates ?
I have made some accumulators with five 4 by 4 plates, and some
with five 4 by 21 plates. Am I right in reckoning these at 16 and
10 hours respectively, at 2 volts each ? How long will they require
for charging ? I am making a 26 accumulator to run a 25 -volt
lamp. Can Iswitch a second lamp in in series to burn a few
minutes at a time ? For instance , I am lighting my hall with
a
25.volt 8 c. p. lamp,and also want to mount another in porch to be
used for a few minutes when anyone is at the door .
subject in recent
If you would read up afew query replies on
issues, we think you will get all the information of a general
character you require. The charging rate for small cells may be
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STATIONARY WORK .

Puery 15818
engine to be clipped is placed so that B will clamp it down when
the nut on foundation bolt is tightened up. Two or more bolts
may be needed . You do not state speed of engine, but no doubt
you can figure out the sizes of pulleys required for lathe and
dynamo. A piece of 1 -in.steelshaftingwould do for countershaft.
An oil or spirit engine would, of course , be much more satisfactory
if you could get one. We do not think you would have so much
trouble
aswould be the case if you tried to make shift in the way
you suggest . Messrs. Capel & Co., 168 , Dalston Lane, Dalston,
London . N.E.,make an excellent engine to run witheitherpetrol,
oil, or gas, with scarcely any alteration . You might drop them a

line, and ask for quotation, stating exactly what you require to
drive with engine. They might also have a second -hand engine on
hand which would suit your requirements.

The

News of the Trade .

ENT

( The Editor will be pleased to receive for roulew 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 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 role in any case whera
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 Tool Handle Grip.
The illustration we reproduce herewith shows a new tool
handle attachment which Messrs. C. Nurse & Co., of 161 & 163,
Walworth Road , London , S.E., are bringing out, and which can
be easily fitted to any existing toolhandle.As thepressure, which
formerly came entirely upon the palm of the hand, is divided in
the same manner as in the case of a saw handle or a jack -plane.
FIG. 1.-C. Nurse & Co.'s New TOOL
HANDLE GRIP.
T
V OTEN
PROP

PAT

taken at about 4 to 6 amps. per sq . ft. of positive plate surface.
The capacity of ordinary cells is approximately 12 to 16 amp
hours per square foot positive plate. Much depends on make
and rate of discharge. Charge till they begin to “ gas," and
until their voltage rises to about 24 or 2.5 volts per cell. The
area of your 4 by 4 plate cell will be (assuming there are two posi
tives and three negatives) 64 sq . ins. ; hence capacity of that par.
ticular cell will be about 8 amp.-hours. You can burn as many
r being
lamps as mum
you like inrgeparallel, the limit toy the numbe
discha
the maxi
rate of the batter in question . Cal
culate what current the lamps will take ( from their size or co -p..
reckoning about 35 watts per co-p.), and then run as many as you
can according to these figures.
(15,818] Using Motor - car as Stationary Engine to
Drive Workshop Machinery. A. G. W. ( Somerset) writes :
I am pleased to find THE MODEL ENGINEER, which I commenced to
take a few weeks ago , is likely to be of great use and interest to
me, and I am venturing a query thus early . Having fitted up a
small workshop with 3 -in .screw -cutting lathe, drilling machine,
grindstone, etc., I should like to be able sometimes to use power
for driving. I also require occasionally to charge accumulators,
but I could not afford (and am not warranted if I could, seeing the
work I do) to instal a proper plant, new . Now, I have a 3! h.-p.
Benz motor -car, and would like to know if it would be profitable
and practical to use this car to drive a countershaft, and buy a
second -hand dynamo . I may mention I have a shop and dwelling
house attached , and I should like to light some part if not all of
this, as well as workshop, and charge my own and some other
accumulators. I have heard that the engine is not likely to drive
steady enough for lighting, and there is the trouble of running it
every evening, as well as noise and smell from exhaust; but I
have been offered eight accumulators in lead-lined teak boxes,
giving 16 volts 45 amps. Would these be of service ? The Benz
car engine see.ns like a gas engine, and works with it -in . belts,
having two size pulleys - one 341 ins. circumference, the other
171 ins. circumference. I should want to know all details about
doing the work , and what shafting, pulleys, etc., to get. The lathe
works with gut band. Imay say this, being a country village, there
is no gas available, and we now light with petroleum lamps.
should not want electric lighting to be more expensive afterbeing
installed than the petroleum lamps. I should like to be able to use
the car on the road when required by disconnecting belt ; or would
it be better later on to get an oil engine ; or could I buy a gas
engine and use petrol vapour, as I find if air is forced through
petrol it burns just like coal gas ; and if I could get somemeansof
maintaining a pressure, it seems to me I could use an ordinary gas
enginewithout adapting it (with carburettor, etc.) to use petrol
asordinarily used for internal combustion engines. Is this so ,
please ? Any information will be esteemed .
Your query involves many considerations which could really
only be dealt with on the spot. If you can arrange to have a
countershaft fitted up so as to get a drive from the flywheel of
engine, the main difficulty will be overcome. The car would have
to be temporarily fixed with some form of holding -down bolts or
clips every time you required engine for stationary work . If the
floor is stone or cement, this could easily be done, as shown in
sketch below . The bolts could be any suitable length, according
to which part of car or engine you could arrange to get a fixing
from . The plate A B should beof sufficient strength to stand the
strain of tightening up . S is a strut of wood . The part of car or
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NEWLEY'S PATENTU UNIVERSAL
TOOL

HANDLE

GRIP

FIG. 2. — THE GRIP APPLIED TO TOOL HANDLE.
handle, the user's power and control over his tool is now corre..
Spondingly increased . It will be found to be especially useful to
all file users and to pattern makers, and with any other tools
where a strong and steady forward pressure has to beexerted
without needing the use of a mallet. The accessory is sold in
bright steel or with nickel-plated finish for a few pence. As
these grips can instantly be moved from one handle to another it
is unnecessary for the user to possess more than one. Prices
and further particulars may be had of Messrs. C. Nurse & Co. as
above.
• For Draughtsmen .
We have received a simple appliance designed to facilitate draughtsmen and others in theproduction of small corner curves in
mechanical drawing. The instrument consists of a small celluloid
disc, in the circumference of which a number of notches ofvarious
sizes are cut to correspond with round corners required , the edge of
thedisc beingraised to preventthe inkrunning under. To the centre
of disc is attached a handle, by which theappliance is twirledround
when finding the desired curve. We think that although
considerable practice would be required in the use of this curve
before the draughtsman would willingly adopt it, it is a novel
contrivance and well worth a trial. Wm . J. Brooks & Co., Letch
worth, Herts., will supply price and particulars to readers upon
application.
Address Wanted.
The Universal Motor Company, of St. James' Road, Derby,
inform us that they have received a letter with stamps enclosed
for a copy of their motor list from Mr. G. Oliver. As no address
is given, it is impossible for them to send the list. If Mr.Oliver
will send his address, the list will be forwarded forthwith .
The Universal Electric Supply Co. inform us that the follow
ing successful applicants have each received a free pocket shock.
ing coil: F. Wood ,Peckham ; A. Truscott, Honiton ; G. Batten ,
Yeoford ; Claude Carter, Cricklewood, N.W .; Maurice Asquith,
Sheffield ; W. Thomason, Widnes ; Mrs. Percy, Alresford ; Rev. s .
Windsor , Bodmin ; J. Macwilliam , Dublin ; W. Thomson , Dunedin .
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The

Editor's Page .

ZITH the receipt of the entries for the sixth
WITH
Workshop Problem published on page 508
of this issue this competition will close , and
to enable us to judge the , final competition and
announce the name of the winner of the special
prize of £5 with the least possible delay, we would
ask our readers to send in their entries for the last
problem as quickly as possible. This competition
has proved eminently successful , and we shall
renew it - perhaps in a somewhat modified form
early in the next volume. As many of our readers
may have useful ideas on the subject, we shall be
very pleased to receive and consider any sugges
tions that they may send in.
*
*
We do not wish to be always bothering our
readers with the idiosyncrasies of those who from
time to time avail themselves of our Query Depart
ment, but we think that the two following examples
are worthy of mention :- In the first, a Manchester
correspondent writes asking to know " the power
of the current required to drive a 5 h.-p. electric
motor ” ; and the other reader - who does not put
his name or address either inside or outside the
letter - on the envelope instructs the post office
in these terms: “ If undelivered , please return "” !

By the time this issue is in the hands of our
readers No. 3 of our new Journal, the Engineer-in
Charge, will be ready for publication . This number
will be found especially interesting, containing, in
addition to the instructive serial articles on Over
hauling a Gas Engine,” “ Producer Gas Plants,"
“ Systematic Stores -Keeping," a very good article
by Mr. H Muncaster, entitled “ Hints on Boiler
Setting . " . Under the heading of “ Chats with Engi
neers -in -Charge ” will appear an illustrated inter .
view with Mr. Walter Fendick , of the Hemel
Hempstead and District Gasworks, Boxmoor. The
paper can be obtained from all newsagents for 2d. ,
or from our Publishing Department for 3 d . post
free. For the benefit of those who may wish to
start with the first number, we may mention that
we still have a few copies of the reprint of the
April issue left on our shelves, and with regard to
the disposal of them , it will be first come first
served .
Answers to Correspondents.
A. W. - Sorry we cannot trace the matter you
refer to . Are you sure you saw it in this
journal ?
E. R. T. (Keighley ).— This matter is really beyond
our scope. We would, however, say that the
design of the throttle valve is bad in principle.
Cannot you fit a double-beat valve ? The trouble
you experience is an entirely mechanical one.
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H. F. L. (Goulburn , Australia ).-- Wind your H
armature with about 74 ozs. No. 24 S.W.G., and
field -magnets with 3} lbs. No. 24 S.W.G. , and
connect in shunt. The output of machine will be,
approximately, 80 or 90 watts. Run at 3,000
revolutions.
F. J. (Devonport ).— We could only repeat the in
structions given in the article in question. W
advise you to follow them carefully , and we think
you will get good results. Of course, you must
not expect too much power from the cells. If
they gave about 1 volt per cell, and a small
current, that is all that can be expected from
them .
T. R. (Southsea ).— Let us know more particularly
what your difficulty is, and we will be glad to
assist you . You can run the engine in reverse
direction by altering the setting of the cams. An
article on the subject is in course of preparation,
and we hope to publish it shortly.

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 states, 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 tosee the Editor personally can only do
soby making an appointment in advance.
This journal wil be sent post free to any address for 133. 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 beaddrcised
to THE EDITOR, " The Model Engineer,” 26-29, Poppia's Court
Fleet Street, London , E.C.
All correspondence relating to advertisements and deposits to be
addressed to THE ADVERTISEMENT MANAGKR , “ The Model Engi
acer , 26—29, Poppin's Court, Fleet Street, London, E.C.
Allsubscriptions 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 : Sponand
Chamberlain, 123, Liberty Street, New York, U.S.A. to whom
all subscriptions from these countries should be addressed .
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Steamer Machinery .
By R. M. BAIRD.

MR . R. M. BAIRD'S MODEL MARINE ENGINE AND BOILER.
' HE following description is of a model steam
I
into a model launch. In designing it I kept
simplicity and ease of construction well in mind,
as it being my first attempt at model making I
was not sure of what I could do .
After preparing working drawings I made patterns
for the cylinder and column and had them cast.
All the other parts were cut from scrap. The
engine cylinder is lagged with asbestos and Russian
iron with silver- plated clock springs for bands at
each end , which give it a nice finish . The holding
down bolts for bedplate are wood screws with their
heads cut off after screwing into foundation , and

the shank then screwed for nut. The piston and
glands are packed with asbestos, and give no
trouble . Other details may be taken from the
photographs.
The boiler is of the Smithies type, with the ad
dition of eight k -in . flue tubes running diagonally
through the shell , which is of solid -drawn copper,
3 ins. diameter by 9 ins. long and 1-16th in , thick ,
with flanged and riveted ends ; a 3-16ths in . stay
runs from end to end . The casing is of steel
1-32nd in. thick , lined with asbestos, the ends
being flanged on the straight and screwed to shell,
which is painted with aluminium paint. The boiler
has the usual fittings, including a superheater
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inside casing. The check valve, which was made
without a lathe , has a bronze ball valve, and
works splendidly , never leaking a drop. The safety
valve has an outside spring which can be adjusted
easily ; it is also fitted with a cover and escape
pipe. The boiler is fed by a hand force -pump
which has bronze ball valves. The barrel and
plunger, which is fitted with a leather cup, were
once an oscillating cylinder and piston. This pump
feeds the boiler well at full pressure. The chief
dimensions are :
Cylinder : Bore, fin.; stroke, i in .
Shaft, 3-16ths in. diameter .
Piston -rod , } in . diameter .
Steam pipe, 3-16ths in . outside diameter .
Height of engine , 6 ins .
Diameter of flywheel, 24 ins.
Pump, 5-16ths -in . bore ; i -in . stroke.
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Some Useful Workshop Devices .
By V. W. DELVES BROUGHTON .
(Continued from page 484.)
PLANING AND SHAPING.
' HE principle set forth in the last article can be
applied to a number of purposes, and will be
THE
found very useful to the mechanic unprovided
with a planing or shaping machine. The most
important part of the operation is boring the
poles truly parallel, and to show how this may be
done, a photograph is reproduced ( Fig. 3 ) of the pat
tern and casting ofa facing appliance , for detailed des
cription of which see a previous article. The casting
is shown bolted to an angle -plate, which in turn is
bolted to the faceplate of the lathe. Each hole is
bored in turn , and the screws cut whilst still in the

Toper pin

Fig . 2. - FRONT
ELEVATION

-31

OF TOOL
山
CARRIER .

FIG . 1 -- A SMALL HAND SHAPER ATTACHED TO A SCREW -CUTTING LATHE .
Diameter of valves, 3-16ths in .
Boiler : diameter, 3 ins. ; length, 9 ins.
Casing, 81 ins. by 6 ins. by 3 } ins.
Working pressure, 30 lbs. per sq. in.
Heating surface, 66 sq. ins.
Speed of engine running light, 2,500 r.p.m.
The boiler is fired by methylated spirits burning
in an asbestos -packed tray fed by a tank . The cost
of running for fuel alone works out at id. per hour.
In conclusion , I may say that this model was
very highly commended ” in the same class as
Mr. Harris obtained first prize with his undertype
engine ( which was illustrated in January 4th,
1906, issue ), at the last Edinburgh Industrial
Exhibition .

lathe. The threads may be cleaned up subsequently
by passing a tap through the hole.
Figs. 1 and 2 show the application of the same
principle to a small hand shaper which is attached
to the back of a screw -cutting lathe bed , the work
being fixed to the saddle of the lathe and caused
to traverse by a system of cords and levers actuated
by the motion of the main lever, the final engage
ment being actuated by a pawl engaging in a change
wheel fixed to the leading screw of the lathe. It
should be observed that some provision ( not shown
in drawing ) should be made to prevent the tool
from rubbing on the work during the return stroke .
The drawing is taken from a sketch made for a
friend of mine abroad , and the leading dimensions
are as follows : The two vertical columns are made
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of 14 - in . steel shafting ; the two slide-bars are made
of i-in . steel shafting, and the stroke is limited to
about 6 ins ; the vertical tool slide is also made of
1 -in. steel shafting ; the connecting-rod , which is
double, one piece being placed on each side of the
apparatus, is provided with three holes , so that the
amount of overhang of the tool can be adjusted
to meet the requirements of the work in hand .
The block in which the slide -bars work is made to
slide on the vertical columns, and can be fixed
at the required height by clamping the adjusting
screws, which are fitted in the same manner as those
for the slide -bars. The tool feed is clearly shown
in the drawing, and requires no description .
GRINDING , LAPPING, AND POLISHING.
Where great accuracy is required some system
of grinding must be resorted to, but it should
be avoided, if possible, where the finished parts
will be subject to friction , as it is nearly im
possible to remove the last traces of the abrad
ing material, which will gradually work out of the
The most
metal and continue the grinding process.

sions, and on the slightest wear being observed
the lap should be instantly changed . Care should
also be taken that the lap is of a much softer material
than the article which is to be operated upon , as
otherwise the abrading material is liable to bed
itself in the article instead of in the lap (its proper
place ) , and cause trouble by causing wear after the
machine or part is in use.
The whole theory of lapping is stated in this last
paragraph . A lap operates in the following manner :
The lap — consisting of a soft sticky material, such
as lead, pewter, type metal, copper, or aluminium
becomes imbedded with the abrading material, much
as diamonds are set in the crown of a rock - drilling
tube , and , not being able to move on its surface, is
carıied round and grinds away the surface of the
metal opposed to it, much the same as an emery
wheel or grindstone.
The theory is well exemplified by an exhibit I
saw in one of the industrial exhibitions years ago..
A man was engraving initials on glasses
whilst
you wait ," and the manner in which he did it was as
follows : He had a small spindle revolving at a

FIG. 3.- Face- PLATE AND ANGLE - PLATE WITH CASTING READY TO BE BORED ;

usual requirement in this matter is the final ad
justment between a plug and ring — i.e., plug
and ring gauges , piston valves and valve seats,
pistons and cylinders, etc.
The common workshop practice is to chuck the
article in the lathe, and, while running at a fair
speed , to bring a small lead or pewter lap, revolving
at a high speed in a contrary direction, into contact
with it . In some cases it would be extremely
difficult to carry out this process in the above
manner, and the article is then simply revolved in
the lathe and a lap held against it , a traversing
motion only being given to the lap. This latter
process is objectionable, however, as it is liable
to find out the soft places in the article, and to wear
away some parts more than they should be ,
whilst leaving other parts almost untouched .
If this latter process is used, a number of laps
should be made accurately to shape and dimen
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high speed , and on the end of this was screwed a
V - edged copper disc in which was imbedded emery
powder, and the glass was held against this in such a
manner that the desired design was cut : periodi
bite," he un
cally, when the disc refused to
screwed it , and screwing it to a handle rolled it on
an iron plate covered with emery powder, using as
much power as he could exert , and then fixed it in
the machine again.
The drill spindle mentioned in one of my previous
articles will be found very useful for lapping in the
lathe . I have found for general purposes that
aluminium is one of the best materials to use for
lapping, especially for brass and copper alloys.
Copper is perhaps better for hardened steel or case
hardened iron, although aluminium answers very
well . Lead is too soft if used pure , but can be
hardened sufficiently with tin or antimony. These
mixtures are useful, as they can be easily cast in
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nearly any kind of mould , and can be melted in an
ordinary ladle over a Bunsen burner.
Our “ Workshop Problem ”
In casting these laps it is as well to place a well
Competitions .
tinned brass bush in the centre, as otherwise they
may wear away and get bruised , and not fit the
spindle properly, especially if they are made to screw
Results of Problem No. 4 .
on the spindle. I have lately been trying someexperi
( Continued from page 508. )
ments as to the wear of laps, which have proved
Mr. W. Aldridge.
rather interesting, and the most lasting material
In this case the work travels along as well as
I have found so far is pure aluminium . I started
rotates between the lathe centres on the mandrel,
with an aluminium disc, 0.935 in . diameter and
0.250 in. thick , using fairly coarse emery lubricated
which is stationary, the tool being fixed in the hand .
rest as indicated. To drive the work along pin is
with paraffin fat , and found that after removing
172 grains of hard gun -metal the disc had only worn
fitted to the faceplate ; this engages two carriers
down to 0.934 in. , but had thickened on
its edge to 0.254 ; and although as much
of the abrading material as possible was
scrubbed off with paraffin and a hard
brush , the lap weighed slightly more than
Torel
when new, showing that some of the emery
had remained imbedded in the aluminium .
This was borne out by a further experi
ment , the lap being used without further
Stationary bolt
addition of emery — simply being lubricated
with paraffin — when it continued to grind
Hei!!
away the experimental piece of brass, re
HUUVudul
moving another 8 grains, and showing
every indication that it had more grind
Nur
Work
ing power left in it ; only I had not time
to go on with the experiment.
Some years ago I had to make some
speculum metal reflectors, about 4 ins .
diameter, and it was necessary that they
should be absolutely plane, and this is
the way I ground them up .
After
thoroughly adjusting my lathe I bedded
Fig. 9.—MR. W. ALDRIDGE'S SOLUTION .
three on a specially made type -metal face
one attached to the nut (which the competitor says
plate, and fixed my drilling spindle in the slide
rest carrying a small emery wheel, with which
must be specially made ), and the other to the work .
the rough was taken off the speculum cast
Mr. J. Gass.
ings. After this they were polished by means
This competitor proposes a piece of f stud iron
of a lap, using first fine emery, followed by
diatomic earth , then rouge , and finished with
pottee powder (a fresh pewter lap being used for
each material). The reflectors were then tested by
hanging up two silk cords with weights attached,
and the reflection of one was thrown on
the shadow of the other, the whole lathe
being twisted about to get the shadows
Tool holder
in the correct position without unscrewing
the faceplate from the lathe spindle . In
this manner two out of the three mirrors
were made as nearly true as it is possible
Work
to make anything ; a very little rubbing
by hand with a piece of soft wood dipped
in oil and pottee powder made the third
mirror correct . I should mention that
Chuck
the lathe proper was driven at a slow
speed, whilst the lap was driven at a
very high speed. The laps must be per
O Tool holder
fectly balanced and the spindle must run
absolutely true if good work is to be
done ; otherwise, instead of a plane sur
face a series of waves will be formed on
Fig. 10.— MR. J. Gass's SOLUTION.
the face .
( To be continued .)
as a lead screw and mandrel, as in the above solu
tion . A cranked toolholder is forged and tapped
Tin has been known from remote antiquity, and
to fit this stud . The tapped portion is also split
as early as the eighteenth dynasty in Egypt bronzes
so that a screw may be fitted to take up any
containing 10 per cent . of ' tin were used for tools
slackness between the cranked nut and the stud
which forms the lead screw .
and other purposes .
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Mr. W. Pringle.
Procure an extra inch gas socket and plug to fit,
or else a piece of metal screwed eleven threads to
the inch , about the size of the part to be screwed ;
also a nut to fit. Drill a hole centrally the same
size as hole in metal barrel, and mount it and the
barrel, as shown , on a piece of steel. If they fit
tightly , the setscrew and nut shown in sketch will
not be required. Now mount this truly between
centres. Take the nut previously procured , saw it
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Where two or more replies are considered of equal
merit as regards solution of the difficulty , the prize
will go to the one which gives the clearest descrip
tion and drawings ; but it should be remembered
by competitors that a proper appreciation of, and
remedy for, the difficulty propounded in the pro
blem will count for more than mere neatness in
the preparation of the reply , or ingenuity of sug .
gestion . A record will be kept of the marks gained
by each competitor, and a special prize, of lathe

FIG. II .
MR. W. PRINGLE's

Holf nut

SOLUTION.

Adjustoble broch
in halves lengthways, and solder a metal block on
it , which is bored to take a piece of 1-in . rod , the
other end of which fits a hole bored in the screw
tool, which has a setscrew to secure it . An adjust
able block on the screw tool regulates the depth of
cut . In using the tool it is held on the rest by the
right hand , while the half nut is kept pressed on its
screw with the left hand. After each cut the adjust
able block is tapped back, to let the tool advance
sufficiently for the next cut .
Mr. G. W. Bates.
This is practically identical with the above ,
except that a f bolt is used as a mandrel, and the

C)

Work

Slud

72
E
Corrier

Fig. 12.-MR. G.'W. BATES' SOLUTION.
copying portion of the tool engages only one thread .
The work is rotated, the tool supported by the tee
rest , and fed by hand .
We regret that the names of Mr. H. J. Slatter,
Mr. A. F.Luck , and “ X , ” who obtained 80, 75 , and
10 marks respectively, were omitted from the list
in the issue for May 24th.
General Conditions.
We offer a prize of 1os. 6d . for the best reply to
the workshop problem given herewith . Replies to
the problem should be illustrated by sketches or
drawings showing how the suggested solution is to
be carried out . Each reply will be awarded marks
in proportion to its merit, 100 marks being the
standard for a reply which is considered as per
fectly fulfilling the conditions of the problem .

accessories or tools, value +5 , offered by Messrs .
Drummond Bros. , Ltd. , will be awarded to the
competitor who scores most marks in connection
with the first six problems. The following are the
general conditions applying to the competition :
( 1 ) All descriptions to be written in ink on one
side of the paper only..
( 2 ) All drawings to be in black ink only, and to
be on good white paper or cardboard of about fools
cap size. They should be clear and distinct , and
well-proportioned, but need not necessarily be made
to scale,
(3 ) All descriptions and drawings should have the
full name and address of the sender, and the num
ber of the problem they refer to clearly written
upon them .
(4 ) Wereserve the right to publish the whole or
any portion of any solution we may think of
sufficient interest to insert .
( 5 ) The competition will be judged by the Editor
of THE MODEL ENGINEER, whose decision shall be
accepted as final.
(6 ) All replies to be addressed “ Workshop
Problem Competition ,” THE MODEL ENGINEER,
26–29, Poppin's Court, Fleet Street , London, E.C.

Workshop Problem No. 6.
Having , say, a 5 -in . centre, 5 - ft . bed , ordinary
pattern screw -cutting treadle lathe in a small
workshop, but having no planing machine available,
it is required to plane up the cross rail of a planer
This cross rail is
which is being constructed.
2 ft . long , 6 ins. broad, with veed edges, and about
4 ins . deep with a flat base . The last date for
sending in replies to this problem is June 14th.
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A

Home - made

Lathe .

By FRANK LODGE .
Y first considerations in getting out this
M ' design considerat them were cheapnessandto
use material I had at hand . The standards
are of quartering , the bottom ends of uprights
and struts being mortised, glued, and pegged .
The upper ends of struts are simply dowelled with
stout wire nails ( heads cut off) and glued , and
bolts put through the whole . I must confess that
the reasons I did not mortise these joints, which
would no doubt have been the proper way , were
that I had not previous to this attempted a mortise
joint except at a right angle ; and I also considered
that a mortise joint here would weaken the upright
somewhat. The bed was made from one side of
an old four poster, the one side providing two
pieces 2 ft . 6 ins. long, and a piece I made use of
for inner part of fast head : the recessed nut and
end bolt came in handy for clamping to bed by
means of iron plate underneath. The pieces for
bed were badly warped , and I had some difficulty
in planing them out of winding , my only plane
being a small iron one with it -in. blade. The stay
at bottom is quartering, halved on to the sills be
hind the upright and fixed with sciews.
The bed
is bolted to the uprights by i -in . bolts, and is 14 ins.
between sheers .
Having got so far, I found that without a drilling
machine of some kind I should have some difficulty
in proceeding further . I therefore modified a de
sign from Work to suit a spindle I had picked up
for twopence at a machine broker's ; and it is, Í
think, rather a novelty , especially in its make up .
A blacksmith bent the iron , and a friend drilled
the holes for bolts, etc. , after I had marked the
centres ( f- in. bolts are used ) . The bevel gear
wheels are from an old sewing machine. A t - in .
screw in the boss of the one on the spindle works
in a 3-16ths- in . slot , the screw point being filed
down to fit ; the slot allows for holes 2 ins. deep
to be bored . The lever fits in a slot cut in the boss
of a bevel gear -wheel, the teeth of which I cut off
with a hacksaw ; a wire nail put through boss and
lever holds them together . On the drill spindle a
collar is formed in the same way -a bevel gear
wheel with teeth cut off, leaving a thin flange on
top. Under this flange fits a washer with two
holes drilled near the edge on opposite sides ; and
through these holes a piece of stout brass wire,
bent over the lever, forms the lifting arrangement.
It looks complicated , but is very simple and effec
tive . The spindle B is part of a worsted spindle,
with a f- in. thread on one end , on which I screwed
a piece of hardwood, with a piece of steel rod
driven into the other end of hardwood for a handle .
I clamped the machine to lathe bed by bolts through
plates across top and underside, and was ready for
work . The drills I made from cotton spindles,
parts of which were a good fit in drill spindle.
To prepare the headstock for the mandrel with
its bearings I cut out square holes, if ins. by if ins. ,
and across the ends of these I let in iron plates,
it ins. by din . , fixed with two screws each .
When these were in place I marked centres for
mandrel, and then took plates off and drilled f -in .
holes for mandrel to just slide through easily. The
drilling of these holes was no easy job on my machine,
but with a keen drill, oil, patience and hard work
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I did it. Replacing plates, and putting mandrel in
position , I poured in through a t - in . hole in the
top a mixture of lead eight parts, tin eight parts,
antimony one part. When this was cool I knocked
out the mandrel with a heavy blow on the left-hand
end , and then polished it up with emery cloth until
it was a nice fit in its original position. The knock
ing out process was not so difficult as might be
supposed from the contracting grip of the cooling
metal, because the mandrel is made from the
thicker end of a worsted spindle, and these are very
slightly tapered from the thick end towards the
thin end , which is i ft . long and 7-16ths in . diameter
all its length . The object of this taper is to allow
the makers to drive on the cast- iron grooved
pulleys by which the spindles are driven when in
the mill machinery ; the pulleys are thus held
friction tight . By carefully reamering the hole in
one of these pulleys, with a bit of emery cloth on a
round stick , I was able to drive it far enough down
to act as a collar on the mandrel. It also acts as
catchplate, having two holes drilled and tapped
* in . , into which I screw a short bolt as catch - pin.
The driving wheel is a 20 -in , one from a spinning
“ mule ."
It had two semi-circular grooves in the
face, but I filled these up level with yarn and glue ,
finishing off with strips of brown paper glued on .
I treated a smalle. pulley ( 58 ins. diameter ) the
same way and mounted it temporarily on the left.
hand end of mandrel. The shaft runs in oak
bearings held in place behind uprights by pieces
of 4 -in . hardwood screwed to sides of uprights and
back struts. It projects on each side, for driving
wheel on left, and for crank on right. In order to
get more weight I placed an old valve wheel on the
shaft inside the standards on the left, and cast be
tween two spokes of this a lead weight to balance
treadle . Total weight of wheels about 50 lbs .
The treadle swings on a steel rod held in angle
pieces screwed to stretcher at back of struts. The
stietcher was part of an old wardrobe door frame.
The treadle is built of two pieces of pitchpine, 2 ins.
by i in . and i ft . 9 ins. Iong, bolted to two iron
U - shaped pieces, it -in. by -in . stuff, forming a
fairly rigid frame, 8 ins. wide About 4 ins. from
the front end of this, when in position on the right
between standards, is bolted across its width a
piece of dark oak, with one end projecting outside
standard. When treadle is in action this piece
just clears sill on down stroke, and the front strut,
inner side, on up stroke. A in . diameter , 3 ins.
long wood screw is put in the end of this to form
a pinion which works the connecting -rod, 15 ins. long,
by i in. by 4 in .; the top end of this working in a
slot in the end of a rocking lever of 1k -in. by 1 - in .
oak, i ft . long . This lever is pivoted on a 5-16ths -in.
steel pin which is put through two pieces of hard
wood screwed to each side of upright and front
strut . The pin has a head about in. diameter ,
so the rocking lever cannot slip off. To avoid
friction between lever and hardwood piece I inter
posed a small washer. The other end of lever
carries a wood screw it ins . by
in. , on which
works the upper end of another connecting-rod of
hardwood , 10 $ ins. long, 1 } ins. wide, 4 in. thick .
The bottom end of this carries a brass tube brush ,
through which the crank-pin fits, to avoid weai in
the wood. The crank- pin I believe once formed
part of a sewing machine ; anyhow, it was just
the thing, having a part screwed fin . , and next
this a part fin . plain ; then about in. of its length
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4 in . diameter, finishing with a head } in. diameter
* in . thick. Amateurs should never scrap " such
things as these — they never know what will be
wanted . The crank is a piece of it -in . by -in.
iron , 2 }-in . throw , and keyed to end of shaft.
The above described arrangement may appear
clunisy and complicated , but it works beautifully
and almost silently .
The loose head is unique in construction . It is
oak 4 ins. square, 81 ins. long , tongued to slide
between sheers, and clamped in the same manner
as inner part of fast tread - by recessed nut and
bolt through plate under bed . A hole is bored
through upper part somewhere near centre height
of lathe, and rather bigger than the steel rod for
back centre. This rod is the parallel thinner end
of a worsted spindle 7-16ths in diameter and 1 ft .
long ; the end with the short part screwed fin. ,
being carefully filed down to a point for centre ,
and hardened. To get this in line and at same
height as mandrel, I let in iron plates as for fast
head , and while these were in position I slid the
loose head up to mandrel centre, and hit the back
of loose head with a hammer ; then reversed the
head and did the same for the other side. This
may seem a doubtful method , but it seems to have
come out all right . I next made a drill and tried
it thiough t-in . iron plate until I got it to boie a
hole that would just allow the 7-16ths-in . steel rod
to slide through a tightish fit. Then I drilled the
two plates. I now wanted a means of fixing the
rod in any place I might want it to hold centre up
to work . I had among my lumber a brass fitting
shaped something like a forked crosshead, but
longer in propoi tion to its width. The hole in this
corresponding to hole in crosshead for piston -rod
end to fit in , was tapped
in . , while the holes in
the other end , corresponding to the crosshead pin
holes were nearly the size of the back centre rod .
After filing these out to fit rod , I cut out the centre
part down from top of loose head so that the brass
fitting would drop in ; then slid the rod through holes,
and screwed a plate of t- in . iron , with clearing hole
in centre for z -in . stud , to top of tread in line with
lathe bed. On putting a stud through hole and
screwing into fitting I had a grip like a vice, and it
holds rod firmly anywhere I want it. Of course ,
an arrangement for screwing the rod forwards or
backwards would be an improvement.
As I intended having three speeds , and driving
drilling machine from overhead—the machine being
bolted to iion bracket attached to back of lathe
bed—I made a chuck to fit on mandrel nose, which
is plain , and not screwed . For the chuck I used
one of the pulleys that had been on a worsted
spindle. I had one that answered admirably, it
being a tight fit. I had made a tool-rest ; two
2 -in . by t-in . iron plates were screwed to piece of
oak, a slot being left between plates foi adjustment.
On inner face of oak I fitted a plate with two screws
working in slots in plate for adjusting height. I
have abandoned this in favour of an ordinary one
of cast iron made from my own patterns. The
pulley mentioned I placed on mandrel and turned
off one flange, squaring down the other to allow
holes to be drilled for screws to hold wood for three
speed pulleys . These I cut roughly circular from
7- in . by 21- in . batten ; screwed them with wood
screws to chuck , and turned them nearly to size .
I finished the one on mandrel in place . It is fixed
by wood screws, the point fitting into hole drilled
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in mandrel, the screw being put through middle
speed portion. The other I finished to size on
mandrel between centres . It is fixed to shaft in
similar manner. Both are 6 ins . , 44 ins. , and 3 ins . ,
and they are wide enough on each face for 4-in .
belt. As shown in sketch , these pulleys are re
versed , and the one on mandrel is placed, contrary
to usual practice, with small part inwards, owing to
shape of inner part of lathe head . The pulley on
outside of mandrel I now placed on outer end of
overhead shaft, at the same time making it wider
by the addition of t.in. piece of walnut from old
sewing machine top. The shaft is the smaller end
of a worsted spindle, with a portion of the f -in. end
left on to fit hole in outer pulley . Both this pulley
and the driver are fixed to their shafts by setscrews .

Fig . 5.-MR. FRANK LODGE'S HOME- MADE LATHE .
The overhead bearings are brasses from an old
“ swiller " tub . They were put on as a temporary
fitment, but as they have given satisfaction up to
the present I see no reason for discarding them .
The belting I have in use is only in. wide, and
ought to be wider , though it does very well. By
turning drilling machine round with driving spindle
to left , and placing pulley ( two speeds) on in place
of handle , and a pulley same size reversed on end
of overhead shaft, I am able to drive lathe at three
speeds, and drilling machine at two speeds, inde
pendently of each other, or both together.
For
faceplate I used disc of hardwood screwed to
chuck I mentioned . It is 6 ins. by it ins. thick .
Centres for wood turning I screw into this faceplate.
Many of my readers may smile at the uncouth
appearance of this lathe, but it stands to show
what a purely amateur workman can do, without
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either special training in the use of tools, or in
machine construction . On it I have done a variety
of wood turning and metal turning, including in
the latter all the spindles foi a phonograph , and the
brass bushes I had to make to carry wheels on
same. The wheels were from various old clocks,
except one , 2 ; ins. diameter , which I turned on
mandrel from 3-32nds- in . brass , cutting the teeth
myself with a cutter made from plate steel drilled
with centre hole to fit on an old bike front wheel
spindle ; cutter being held from turning on spindle
by small pin let into spindle and projecting into
slot filed in cutter , and locked up tight to shoulder
by a small cone belonging to spindle. As a guide
in cutting the teeth I riveted a clock wheel of same
diameter and number of teeth ( 80) to the blank ,
and held the wheel on tee- rest while cutter revolved
between centres on mandrel.

Marine Notes .
By Chas . S. LAKE .

THE TOWING OF THE

OLYMPIAN ."

Marine Engineering, in a recent issue, gave par
ticulars of the towing of the paddle steamer
Olympian , formerly owned by the Oregon Railroad
and Navigation Company and sold by them to
owners in the Eastern States , from the Pacific
slopes to New York and Boston . The s.s. Zea
landia, formerly of the Oceanic Steamship Com
pany , was selected to perform the towage service,
and when the flotilla had proceeded a substantial
part of its journey it put into Possession Bay.
There the Olympian parted from her moorings and
drove ashore. She was reported as lying broadside
on and embedded in gravel to a depth of 3 ft.
Arrangements were made with local salvors to float
the vessel for £ 3,500 on a " no cure, no pay ” basis ;
but the wreckers did not succeed at the first
attempt. Then there followed a rather interesting
game between shippers and salvors. The latter
refused to continue operations unless some £ 1,300,
the amount they had already expended on their
work , was paid them and further costs guaranteed .
On this suggestion being put before them the
owners cabled the commander of the towing steam
ship Zealandia to the effect that he was not to
agree to this variation in the terms, and if the
Olympian was not floated in five days he was to
proceed on his voyage without her.
The Olympian was not floated in the time speci
fied by her owners. They , however , stuck to their
determination and ordered the Zealandia to proceed
on her voyage without further delay, a few men
being left behind to safeguard the interests of the
owners. It remains to be seen what the next move
will be. Should the salvors decide to proceed with
the work of getting the vessel free and succeed in
the task , there will probably be a big dispute as to
the amount to be settled before the last is heard of
the matter.
Motor YAWL FOR CRUISING IN FRENCH WATERS.
Messrs. Hanson & Co. , of Cowes , have recently
built for Mr. F. M. Singer, a motor yawl, the

537

Suzanne, designed by Mr. J. M. Soper and built as
a shallow draught auxiliary motor yawl for cruising
and motoring on the Seine and small ports of France.
The vessel has a lead keel of about 19 tons, and the
scantlings are of steel with teak planking through
out, the deck fittings being of teak and the deck
itself of best yellow pine.
Power is supplied by a Napier 70 h.-p. motor,
fitted amidships in a steel watertight compartment.
The accommodation comprises a large saloon with
wardrobes , sideboards, etc. , fitted in mahogany
and painted enamel white. A sleeping cabin is
provided each side of the motor room . There is a
galley and captain's cabin on the starboard side ,
and a forecastle of ample size forward for the crew .
Petrol tanks are fitted in the wings at each side of
the cockpit at the fore end .
Electric LAUNCH DESIGN .
Although the electric launch came greatly into
favour during the last decade, the weight of ma
chinery per horse -power was comparatively so high
that special forms of hull were not found to be
necessary, so that the majority of these boats are
found to be of what we may call the ordinary ship
form , with long straight keels and either a transom
or canoe stern or long counter. Soon after the
introduction , however, of the internal combustion
motor, the speed -length ratio rose very rapidly ,
and a short experience was sufficient to prove that
the ordinary ship form was unsuitable. The differ
ences between the water pressures on the fore and
after bodies caused such launches to trim so much
by the stern when under way that they were not
only uncomfortable but dangerous , consequently
the plan was adopted of cutting away all the dead
wood aft and leaving the run of a practically flat
section .
In many cases this flattening and widening of
the after -body sections has been carried to extremes,
probably as the result of some confusion between
the causes and effects of high speeds. This form
of after -body is common to nearly all speed motor
launches , and for such vessels it has proved satis
factory for sea work ; providing as it does a large
amount of surface and initial stability, and tending
to counteract the throw-over of the screw in a
narrow beam boat of high power. It has also been
found that a boat of this form , in the case of a
breakdown of machinery , behaves well in the trough
of a sea , keeping practically normal to the wave
surface owing to its fat form and light displacement,
and thatit ships very little water provided it is left
to find its own conditions. — Mr . Jas. A. Smith ,
M.I.N.A. , in a paper on the “ Design and Con
struction of High -speed Motor Boats ,” read before
the Institution of Naval Architects.
THE JAPANESE Navy.
It would not , perhaps, be in accordance with
diplomatic etiquette , says a writer in the Marine
Engineer , otherwise it would be entirely in the fit
ness of things if the First Lord of the Admiralty
were to telegraph to Japan the congratulations of
this country on the successful re floating of the
Mikasa . It would , indeed, have been altogether
lamentable if Admiral Togo's famous flagship at
Tsushima had not been restored to her place of
honour in the Japanese fleet. It is true that she
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will no longer hold the proud position of being the
most up - to -date and effective battleship in that
fleet, but it may be that in time to come she will
be preserved and will excite similar reverence as
the old Victory does as part and parcel of the
grandest and saddest moment in our national
history. Within a few weeks two great battleships
will be leaving this country for Japan - vie . , the
K’atori and Kashima ; a little later the Satsuma will
be launched at Yokosuka, and thus the fleet will
have been provided with three vessels, of which
the last -named , like our Dreadnought, represents the
type of the immediate future. In cruisers also the
Japanese Navy is being augmented in accordance
with the latest ideas of the naval architects. The
armoured cruiser Ikoma has just been launched ,
and the k'urama is due to take the water in the
autumn . Djubtless our allies are watching with

June 7 , 1906 .

Patterns for the “ M.E. ""

Cycle

Gas

Otto

Engine .

By T. D. GARSCADDEX .
(Continued from page 495.)
Core -boxes.- Make the main core - box ( Fig . 3 )
first, and it will then serve as a guide in making the
tortuous water passage around combustion chamber
when dealing with these core -boxes (Figs. 6 and 7 ) .
This latter core, it will be noticed , is made in
two halves , because of the difficulty of getting the
one core through the other in placing, and the
two halves will be either glued together by the
moulder round the main core before closing , or one
half may be fixed in each moulding box. The
style of making here employed , besides being the

FIG . 3. - BOTTOM HALF OE MAIN CORE -BOX .

E

-D

-

o

it.C
FIG . 4 .--SECTION AT

D
Grain of Ballen

CENTRE OF
COMBUSTION CHAMBER .

F16 , 5. - SECTION THROUGH CENTRE .
great interest the naval developments in Russia
and Germany, and their future programme will
depend in great measure upon what it is proposed
to do in those countries .

A Good Run . — A six-cylinder Napier motor- car
has recently completed a run of 1,000 miles - in
cluding the journey from London to Edinburgh and
back - without a change -speed gear or reducing
mechanism of any description. On the Bexhill
track the car was tested for speed , and a rate of
59.3 miles per hour was recorded , while , on the
other hand, a rate of 4.4 miles per hour was shown
without slipping the clutch . The trial was
officially observed by a representative of the Auto
mobile Club.

ram
easiest, is one that lends itself best to the
ming ” of the sand in the more delicate portions,
an important matter in fragile cores like these. The
open parts are scraped over with a straight edge,
or technically, a
strickle ."
The surfaces scraped by the strickle are shown
accentuated to render my meaning clear, and
also to show the direction of the grain . The top
part of each box is a removable framework resting
on a baseboard , to which is fixed the pieces forming
the inner contour of the core . This top frame
is held down temporarily by three screws which are
marked for withdrawal when the core is made.
It is then lifted off, leaving the core on the board.
The strips N act at once as bars and safeguards
against shifting at one end , while the pieces forming
the walls of the combustion chamber do the same
for the other .
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This latter part of the job is the trickiest of all ,
and care will have to be exercised lest on the one
hand the metal may be too thin , or on the other
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Work with a series of little templets taken from
the main core-box , and allowing for just the thick
ness of metal required .
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Fig. 6 .--RIGHT -HAND CORE- BOX FOR WATER
COURSE .

Fig . 7. -LEFT -HAND CORE- BOX FOR WATER
COURSE.

P

Fig . 8. - END VIEW .

FIG. 11.- END View .

Fig . 9 .-- SECTION AT END OF COMBUSTION
CHAMBER .

FIG . 12.-SECTION AT CENTRE OF COMBUSTION
CHAMBER .

- G

F

FIG. 10. -SECTION AT L.
hand the sand may be too fragile to stand ; in
this connection allow a good curve at P ( Figs. 8
and 11 ) and a corresponding one on the pattern .

F

G -.

FIG . 13. -SECTION AT M.
The dotted lines on cross sections ( Figs. 9 and 12 )
simply indicate what I mean here , and nothing
else. Do not omit the little connecting pieces R.
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as these give invaluable aid as gutters for the
running metal, besides strengthening the casting.
Cylinder with separate liner ( Fig. 14 ) .- If this
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Experiments on Electric Oscil
lations and Waves .
By R. P. HOWGRAVE -GRAHAM , A.I.E.E.
( Continued from page 175. )

Fig . 14.-HALF- PATTERN FOR CYLINDER WITH
SEPARATE LINER .

ko

1
Fig . 15.-- BOTTOM HALF OF MAIN CORE - BOX .

DISCHARGE TO HUMAN BODY.
Y an experiment already described in these
BY articles it has been shown that currents oscil
lating several hundreds of thousands of times
per second produce far less effect on animals and
human beings than do currents which are uni
directional or alternating at frequencies of a hundred
or two per second. This experiment, which is
described in detail , consists in passing through the
body from hand to hand an oscillatory current large
enough to produce instant death under ordinary
circumstances . In a similar manner the discharge
from one secondary terminal of the Tesla coil may
be taken to the hand with perfect safety , though if
the spark actually passes through the skin there
is an uncomfortable sensation due to the disruptive
and heating effect at the place of entry .
The current passed by the body on application of
an ordinary potential difference between any two
points of contact depends entirely on the values of
the potential clifference and of the total resistance
in circuit, and almost the whole of the latter is met
with in the portion of the skin which lies between
the electrode and the tissues beneath the skin .
In places where the skin is dry and thick , as on
the palm of the hand and fingers, the resistance is
very considerable , but is enormously reduced by
soaking the land in water or getting the skin
thoroughly wetted with any acid . People inclined
to have moist hands cannot usually bear the appli
cation of ordinary voltages which others with
normal skins would scarcely feel.
Thus, when the spark of the Tesla coil is taken
to the hand it must break through the high resist
ance skin, or, at any rate, must pass through with
a considerable expenditure of energy in the form of
heat, and perhaps a certain amount of disruptive
mechanical action on the nerves and other tissues
near its place of entry.

form is decided upon . the pro
-S
cedure is much the same in the main .
The only essential difference is that the
water-jacket cores can be fixed with
moulders' glue around the main one,
forming one complete core only to be
placed in position. To economise space
I have shown this in Fig . 16 , thus render
ing drawings for the watercourse core
boxes unnecessary . These are made in
the manner already described , but differ
in the diameter of the barrel portion .
There is another point I would like
tu draw attention to in this type. A
larger diameter will be required to form
a recess to receive the liner and make
a good joint. Reduce the diameter of
Fig . 16. –VERTICAL SECTION THROUGH CENTRE OF DOOR , SHOWING
this belt as much as possible, consistent
COMBINED CORES IN POSITION.
with the requisite strength, even at the
cost of reducing the diameter of the step in liner, as
If, however, some mass of metal , such as a piece
you can see that the sand here is very thin . A glance
of brass rod or tube, or a pair of pliers, be grasped
at Ş. Fig . 16, will show what I mean ,
firmly in the hand and presented to one terminal
of the coil, torrents of sparks, 5 or 6 ins. in length ,
( To be continued .)
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1
can be taken with little sensation except that of a
slight current in the arm . The oscillatory charges
then distribute themselves all over the operator's
body, raising it to a potential considerably above
that of the surrounding objects, especially at
projecting points , such as the ears, nose and fingers,
where the concentration of dielectric strain is
greatest . The presence of any conducting object

connected with one terminal of the coil, while he
passes sparks from his hand to another rod which
is earth - connected through a set of accumulators.
( To be continued .)

For the Bookshelf .
(Any book reviewed under this heading may be oblained from THE
MODEL ENGINEER Book Department, 26-29, Poppin's Court,
Fled Sheet, London , E.C., by remittingthe published price and
The cost of postage.)

.
1

L

Fig . 42 .
near the body of the experimenter causes a great
concentration of the electrostatic strain at that
part of the body which lies nearest to the con
ductor, especially if the latter be connected to the
earth or to the other terminal of the
Tesla coil .
One of the remarkable features of
these oscillatory discharge experiments
is the way in which each terminal of
the Tesla coil behaves, as though it
were an independent point of oscillating
potential, tending to discharge to other
bodies , earthed or otherwise , almost as
much as to the opposite terminal of the
coil. Thus, when the human body is
connected with one secondary terminal ,
the other being left free or connected
with an insulated plate, sparks pass from
the bɔdy to earth with facility and
vigour almost as great as that with which
they pass to the other terminal. The
two photographs ( Figs . 42 and 43 ) were
taken before the writer had constructed
the powerful coil described in the
present series of articles , and the effects
here shown are consequently consider
ably less vigorous than the reader
will obtain if he has followed previous
directions.
Fig. 42 shows a torrent of sparks passing
to a metal rod held in the hand . The operator and
apparatus were exposed by magnesium light , the
sparks being passed to the rod almost at the same
moment ; between these two exposures the operator
moved his arm , thus causing the sparks to appear
to come from above the rod .
Fig. 43 shows the operator holding a rod which is

THE MANAGEMENT OF ACCUMULATORS. By Sir D.
Salomons. London : Whittaker & Co. Price
Postage 4d .
6s. net .
The demand for such a work as this has been so
satisfactory that, when a ninth edition was called
for, it was decided to make what was originally
the first volume of the three volume work, “ Electric
Light Installations and the Management of Accu
mulators," complete in itself , and quite an indepen
dent book . This is an advantage which will
be appreciated by a great many of our readers,
because the accumulator is after all one at least
of the most important items in our workshops
time. Although the author
at the present
throughout the volume deals with what the amateur,
at any rate , would call very large cells, this for
tunately does not curtail the usefulness of the book
from our own point of view . The introductory
chapter is well written , and planned with the in
tention of instructing those who are interested,
but not at all well up, in the subject of secondary
batteries. The author has combined what should
constitute the two essentials in all works of this
nature---viz . , lucidity and easy reading ( the latter

FIG . 43 .
in contradistinction to awkward reading ), with sound
practical information based on actual experience,
and not hypothetical reasoning . On this account
we have pleasure and confidence in recommending
the book to the notice of all those who are in
any way interested in the storage of electrical
energy.
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A Small Electric

Lighting and

Charging Plant.
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entirely free from vibration . The dynamo is fixed
on two wooden supports 3 ins. square, and bolted
down with 1 -in . bolts.
The following are the chief dimensions of the
engine :
Length , 18 ins. ; width , 12 } ins .; height ,
10 } ins.

By W. SCHNEIDER .
'HE photographs and drawings reproduced here
TH with show a small installation which I have
Having a 500 -watt
recently completed.
To regulating lever
dynamo, built by my brother , and wishing to be
Ebonite
able to charge my accumulators myself and to
light our workshop , I purchased a set of castings
for a } h.-p. gas engine from a firm that advertise
E bonite
in The ModeL ENGINEER .
Cut from
The ordinary tube ignition was supplied with Sheet Brais
-Bross Spring
Spring
the castings , but as I intended to run the engine on a thick .
petrol , I converted it to electric ignition by screw
G'Brass Rod
Engine
ing a sparking plug in the cylinder, and fitting a
frame
wipe contact on the side shaft. By so doing, the
running of the engine is greatly improved , and its
power considerably increased : the speed is also
much more easily controlled , the engine running at
Stee ? Washer
almost any speed up to about 1,000 r.p.m. without
Ceor Wheel
load, this being practically impossible to accom
plish with tube ignition .
FIG . 3.—WIPE CONTACT.
Not having very much room at my disposal, the en
fireplace
gine and dynamo were fixed in a good -sized
Cylinder : Bore, 2 ins. ; stroke , 34 ins.
( see Fig. 1 ) from which a stove had been removed ,and
in .
Crankshaft : Length , 12 } ins. ; diameter ,
Driving pulley , 5 ins. diameter ; 2 ins. face.
Flywheels, 9 ins. diameter.
The crankshaft ( Fig . 7 , on page 544 ) is built up
of mild steel rod , etc. The webs are 2 ins. long
by i in . wide and
in . thick . The shaft and
connecting-rod pin are riveted as shown in sketch ,
and tightly secured by keys .
The connecting-rod was cut out of a solid piece
of wrought iron 7-16ths in . thick , and is fitted with
adjustable brasses. The steel casting supplied with
the set was , in my opinion , not substantial enough
for hard work , and also was not intended for
brasses. I found that the quickest way to cut the
rod out of the solid was to first mark it out , and
then drill f -in . holes 1-16th in . apart close to the
line. The superfluous metal may be cut away with
a cold chisel, and the rod filed up and finished .
The piston is 2 ins. diameter, and 2 ins. long .
being lubricated by a sight-feed lubricator. A
small groove , as shown in Fig. 4 , about 1-32nd in .
deep and 1 in . long, was turned in it , so as to allow
the oil to get properly round it. Three rings, & in.
wide, are fitted to the piston.
The wipe contact shown in Fig. 3 was fitted
to the side shaft of engine ; it is very easily
constructed , as can be seen from sketch , and works
perfectly . A steel spring was at first used , but after
a little wear it broke. I now use a brass one , which ,
if anything , answers the purpose better. Platinum
contacts, I find , are absolutely unnecessary. The
spring has now been in use for some time, and shows
no signs of burning or wearing.
The gear wheels are machine - cut in mild steel ,
the larger having thirty - two teeth , the smaller six
teen . A small piece of k - in . brass rod is screwed
in the larger wheel to make contact with
Fig . 1.- GENERAL ARRANGEMENT OF PLANT..
the spring of the contact - breaker , as shown
in Fig. 3 .
the whole boarded in and painted. This makes an
At first a wick carburettor was used , but did not
excellent place for them , as here they are entirely
work at all satisfactorily. In cold weather the petrol
out of the way, and also in a well -protected position .
would not gas fast enough . I then obtained a
The engine is bolted down on to a solid block of
bicycle spray carburettor, but another trouble
concrete , which makes a very firm foundation , and
arose. After the engine had been running for about
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five minutes the carburettor got stopped up with
frozen petrol . This was remedied by taking a -in.
copper tube from the exhaust of engine and coiling
it a few times round the carburettor, so keeping it
warm . By fitting a carburettor there is no necessity
for a separate air inlet on engine as would be the
case if gas were used , thus saving a good deal of
trouble . The exhaust pipe is fin . internal diameter
and 6 ft. long . It is led up the chimney and a
silencer fixed at its end . A piece of thin sheet
iron is fixed over the connecting - rod , in order to

FIG. 2 .-- ARRANGEMENT OF GAS ENGINE.
prevent the oil being thrown about. An oil trough
made of sheet iron is fixed into the crank-well to
catch waste oil .
( To be continued .)
ALUMINIUM PAPER manufactured in Germany, is
used as a substitute for tinfoil. It is a sort of artificial
parchment obtained through the action of sul
phuric acid upon ordinary paper. The sheets aie
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The Construction and Repairing
of Motor Bicycles.

By “ SREGOR .”
(Continued from page 465. )
S mentioned in a previous instalment , it is
AS the right principle to design the moving
parts of a high -speed motor as light as possible
consistent with safety , and this end I have attempted
to attain in designing a connecting
rod suitable for motor cycle engine, as
shown in Fig . 18 , at the same time
keeping within a fair limit of cheapness
for its manufacture.
It consists of
a piece of oval tube, as shown in sec
tion, which can be readily obtained ;
this tube forms the body of the rod
with the large end and the small or
piston pin end fitted at each end
and brazed .
The tube is many times
stronger than its equal in size, of
solid metal of same nature ( weight
for weight). The oval section tubing
is well adapted for this purpose, as
we have its maximum strength of
section in the part which receives the
most work , as well as making a neater
design than would be obtained with a
round tube.
The two ends may be
malleable casting, or stampings of steel ,
or if, in case of making only one it
would possibly be cheaper to have
a phosphor-bronze casting. The cap
and outer brass of big end are held in
position by the U -shape bolt.
This
form of cap takes up less room than
one with the usual types of caps and
ordinary bolts, and enables a small -diameter
crank case to be used ; this applies more par
ticularly in the case of an outside flywheel, in which
event the path of connecting-rod determines the
size of the case. The chief weakness of design in
this form of bearing is the fact that unless the
two halves of the brasses are provided with some
positive means of location , the U strap generally
tends to pull them out of line with each other.
This is because the strap is made by simply

Pie pins.
o Lrivered
Shoulder for flywheel.

Shoulder forgeor wheel
'bice

ispo
123
Fig . 7. —BUILT-UP CRANKSHAFT .

spread out and covered upon one side with a thin
coating of a solution of rosin in alcohol or
ether after evaporation, the paper is warmed
until the rosin has again become soft . Then
powdered aluminium is sprinkled upon it , and the
paper subjected to strong pressure.

bending a piece of mild steel rod to a half-circle
and screwing each end , and consequently is not
strictly true. This is provided against in the
present design as shown in Fig. 18 , which shows
that the end face of rod overlaps the centre line
of bore which allows the outside half of brass to
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enter , and prevents it being pulled over by any
unequal strain when screwing up the U strap, and
retain its position under working conditions.
Another advantage of having the rod hollow is that
it provides a receptacle for oil for lubricating the
two end bearings. I propose to effect this by pro
viding a lip on side of tube, as shown in Fig . 19,
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found on these small engines. The two nuts
on the U -shaped bolts are locked by caulking
the washer -up against it as described in a pre
ceding article. There is no bush shown in piston
pin end , as this is unnecessary , as the steel surface
wears well with the small amount of movement
this bearing gets, provided the pin gets some

-Overlop
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Oil hole
PART
END VIEW :

SECTIONAL

САР

ELEVATION .

OKO
Section bf Tube

REMOVED .

Gluts
SECTIONAL
PLAN .
Fig . 18.- DESIGN FOR CONNECTING- ROD FOR MOTOR CYCLE ENGINE .
which collects the supply of oil from end of feed
pipe A , which might be connected with the ordinary
oil tank with a regulating plug to regulate the
supply, or other device, such as а sight feed
lubricator ; so that as the rod is turning around ,
the lip wipes off the drop of oil on end of pipe and
conducts same to inside of rod , where it will be
thrown up and down , and thus effectively lubri
cating both the crank - pin and piston .pin bearing.
The surplus oil will fall in crank case, which will add
a little to the splash . A hole is drilled in each
end of rod , as shown, to allow the oil to pass to the
crank and piston pins. The drilled hole inside
of rod which receives the supply of oil from feed
pipe need only be about $ in . diameter ; otherwise
it will tend to weaken the strength of rod . The lip

lubrication . The pin , however, will receive the
pressure much more kindly if it is case -hardened and
polished. Case -hardening is a great convenience
in machine construction. I will illustrate some
advantages later in some motor bicycle details.

FIG . 20.

Fig . 22 .
Spoces B
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ring
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Fig . 21 .

Cronk case
METHODS OF SECURING PISTON RINGS IN POSITION.
Fig . 19.-LUBRICATING .
can be large enough to guarantee catching the oil
as it swings round , and soldered firmly to the
rod . Apart from utilising the inside of rod to
lubricate the two pins, which, by the way , is a far
more certain method than trusting to the outside
splash , the design will be found to be very light
and strong in comparison with the usual design

In Figs. 20, 21 , 22 , 23 , and 24 are shown some
methods of securing the piston pins in position
A much -used method is that shown in Fig. 20 ,
where the two pins screw through one side of the
boss and enter the piston pin , the two lock pins
being locked by the two nuts . This is rather an
expensive method , and not too certain in action ,
as the nuts can get loose by the tendency of the
piston pin to oscillate ; also , when the pin is fixed
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at both ends, as in this case, and the piston shell
is very thin , as it should be to ensure lightness,
consistent with strength , and when the piston
becomes hot by the explosions, the shell will ex
pand unequally, becoming larger in diameter
at the points at right angles to the piston pin .
The reason of this is that the pin being fixed at
both ends prevents the shell expanding equally.
This can be avoided by screwing it at one end only,
as shown in Fig. 21 . In this case a clearance hole
is drilled through the pin and one side of the boss ,
the other side being tapped to receive the locking
pin , which is provided with a slot in the head to
receive a screwdriver for screwing it up . These

FIG . 24
Split pin

ANOTHER METHOD

ician

and Electr

quite satisfactory as regarding keeping the pin in
position sideways ; but does not prevent it working
in the hole, which is likely to happen - unless
it is a tight fit - instead of the working part taking
place in the connecting-rod portion. The best
position for this groove when this method is used is
as shown in Fig. 23 , which shows the groove cut
on the upper edge of pins. Obviously in this posi
tion it has more power to baffle any pressure
that may get past the upper rings , as the space
B shown in Fig. 22 is in this case below the groove,
the amount of rings shown being quite sufficient
to retain the pin in position sideways.
Another method is that shown in Fig. 24. This
consists of a groove filed across the side of piston ,
In
and a split pinhole drilled through end of pin .
this case it is necessary to drill two different sized
holes for pin as shown , to keep pin in position .
( To be continued. )

Groove
to receive
split pin
Two

PISTON PIN
IN POSITION .
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pins can far more readily be screwed in position
by this method than with a spanner, unless a box
spanner is used , which occupies much more room ,
and is not as convenient as the every
day common screwdriver. The slot
also provides a reliable means of
locking by caulking a portion of the
washer into it. The washer is pre
vented from turning by being caulked
into the slot made in face of boss, as
shown in sketch . The chief points to
consider in securing the piston pin are
that the means provided will prevent
it from moving sideways, and thus
coming in contact with the walls of
the cylinder, and to prevent it turn
The
ing round in the piston bosses.
tendency for it to move sideways is
only such as is caused by the vibration ,
but it has to resist the pressure of
the explosion , together with the move
ment of the rod, which undoubtedly
will tend to shear off the lock pin ;
so that by passing the lock pin right
through into the boss on the opposite
side the tendency for the pin to oscillate
is prevented considerably , as the lock
Fig .
pin will have to be sheared off top and
bottom at the same time ; also , only
half the amount of material is used , comparing
the two methods ( Figs. 20 and 21 ). It is essential
for the pin to be a good push fit in piston ;
otherwise if only a slight amount of play is allowed
it will develop much more , and make the bore oval.
Fig. 22 shows a method used by some makers,
which is a groove cut similar to the pressure piston
rings at the top of piston. This ring is often cut
through the centre of pinhole, which answers

Prize Model

Steam

Engines .

By W. PEEL.
HE photographs herewith reproduced represent
THEthe two model engines which I buiłt some
years ago. Fig. I is a model of a 90 h.-p.
mill engine , for which model I have gained several
prizes.
The moulded bed is 2 ft. 2 ins. long by 10 ins.
wide by 2 ins. deep with a raised beading for facing
planed to receive all the principal parts, and to
allow flywheel to come between the bearings as

1. - MODEL HORIZONTAL STEAM ENGINE.
it is an enormous weight.
The cylinder is
1 ] -in . bore by 3 -in . stroke, with steam chest on
top worked with a bowed rocking shaft and links .
The valve is encircled with a buckle ( locomotive style ).
The eccentric rod rocks to and fro a quadrant link,
the die block of which is actuated by the rise and
fall of governors and automatically regulates the
valve travel. The governors are high -speed ( Porter
type ) on square pedestal and turned column driven
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by a pair of mitre wheels taken from a sewing ma
chine. The steel connecting -rod centres are 84 ins.;
the balanced disc crank is polished ; slide bars are
castings, and the steel crankshaft is { in. diameter.
The heavy flywheel is 10j ins. diameter by i in .
face. The cylinder is mahogany lagged with brass
bands, and the whole is mounted on a mahogany
plinth 5 ins. deep.
The engine shown in Fig. 2 is a substan
tially built
engine which I designed and
made for driving my lathe. For this model I
gained the “ Work ” medal and first prize in money
at a large exhibition held here (open class for all
England ).
The bed is a very heavy casting, moulded
2 } ins. deep , 2 ft. 2 ins. long by 10ļ ins. wide, with
raised facings and slipper guide. The cylinder
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[ 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 .
HE last indoor meeting of the Session was held
T ' on Wednesday, May 23rd , at the Cripple
gate Institute, Golden Lane , E.C. , Mr. Her
bert Sanderson taking the chair at 8 o'clock, and
upwards of ninety members and visitors being
present.
The minutes of the previous meeting having
been read and announcements of future meetings
made , the Chairman announced the
result of the judges' examination of
the models, etc. , entered for the com
petition , as follows : The exhibitors of
the undermentioned models receiving
awards in tools of the value of £ l is . ,
and being specially commended for the
workmanship and finish of their ex
hibits :
Mr. J.C. Taylor, for his steam road
roller .
Mr. C. M. Rompler , for his hori
zontal steam engine .
Mr. H. G. Riddle, for his 180-watt
dynamo.
Mr. W. H. Sharman, for his electric
clock .
Mr. J. W. W. Munro , for his
steam generating set.
The following were awarded tools to
the value of ( i is. :
Mr. H. Hildersley , for lathe head
stock slide-rest .
Fig. 2.-MR. W. Peel's SMALL POWER ENGINE.
Mr. H. C. Waller, for partly
finished Caledonian loco .
Mr. P. Blankenburg , for elevating milling
is 2 -in. bore by 34-in. stroke, 4 -in. piston -rod and
piston has two metal rings. The crankshaft is ß in .
spindle .
The following were awarded tools to the value of
diameter with square block web ; the heavy
Ios. 6d . :
flywheel 131 ins. diameter by if ins. , polished
face and sides. Driving pulley is 64 ins. diameter
Mr. A. M. H. Solomon, for torpedo -boat de
by 14- in . face. The eccentric sheave is fitted to
stroyer.
a fixed plate on the shaft, so that it is capable
Mr. H. E. Clayton , for elevating slide-rest and
of adjustment, and also for reversing the direc
milling spindle .
tion of the engine. The pump has a -in.
Mr. W. T. G. Bradford , for compound horizon
plunger and is driven by an eccentric on the
tal engine.
opposite side of the crank to the valve eccentric .
Mr. D. J. Gaisford, for elevating slide-rest .
Piston - rod end is dovetailed into metal slipper for
Mr. H. E. Clayton, for model hydraulic capstan .
slide, marine style. All forgings are best Low
Mr. Sydney E. Page (one of the judges ) , in hand
Moor iron ; bearings and glands are gun -metal .
ing the exhibitors their certificates, complimented
I have a locomotive type boiler coupled up with
them and the Society on the high standard of
unions. The engine will develop { h.-p., and
quality and finish shown by the models . There
drives my 4 -in. lạthe comfortably. I might add
were sixteen entries in all. At the close of the dis
in conclusion that I have all patterns for both
tribution Mr. Sanderson moved that a very hearty
engines, and should any reader of THE MODEL
vote of thanks be accorded to Messrs . H. T. Davidge,
pleased
should
be
ENGINEER wish to build one I
B.Sc. , M.I.E.E., Sydney E. Page, A.M.I.C.E. ,
to assist them in any way possible.
F.C.I.P.A. , and Percival Marshall, A.I.M.E. , for
their invaluable services in judging the entries. The
motion being seconded by Mr. A. M. H. Solomon ,
was carried with acclamation .
A 12 - HORSE-POWER four - cylindered petrol motor
Mr. Page and Mr. Marshall shortly responded ,
in America recently ran 87 miles on two gallons
Mr. Davidge not having been able to stay during
of petrol. The weight of the car was 1,500 lbs.
the evening .
Another car identically the same only ran 57 miles
The Chairman then announced that a further
on the same allowance of fuel .
important item had to be got through-namely ,
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the presentation to the Hon . Secretary , to that
gentleman's extreme surprise , of a 31 -in . Drummond
lathe , fitted with a 4-in . self -centreing chuck and
other attachments .
Mr. D. Corse Glen having said a few words en
dorsing the Chairman's kind remarks, the lathe
was shown and presented with much enthusiasm .
The Secretary having expressed his great appre
ciation of the kindness of the members and his
gratification to the form the presentation had
taken , the proceedings were concluded , on the
initiative of the Chairman , with the singing of
“ For he's a Jolly Good Fellow .”
The remainder of the evening was spent in
examining the models entered for the competition ,
and a few others which were on view. Refresh
ments were served in the adjoining supper room .
The meeting terminated at 10 p.m.
FUTURE MEETINGS . — Thursday, June 7th and
14th : Lectures and demonstrations on Wireless
Telegraphy and Transmission of Power, Electric
Oscillations, etc. , by R. P. Howgrave -Grahan ,
A.I.E.E. , at the Finsbury Technical College ,
Leonard Street , City Road , E.C. , at 7 o'clock . All
members able to do so should make a point of
attending these lectures . — HERBERT G. RIDDLE,
Hon . Secretary, 37 , Minard Road , Hither Green ,
S.E.

Practical Letters from our
Readers .

[ The Editor invites rerders 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 .)
Hot Air Engine Difficulty .
To the Editor Of The Model Engineer.
DEAR SIR , I have a small model hot - air engine
worked by a spirit lamp . I have not had it very
long , but I have taken it to pieces several times
to clean it , etc. I have also taken the cranks,
piston -rods, etc. , to pieces . On putting it together
again I found the flywheel, instead of working as
usual , had somehow got out of order and went
round backwards and has done so ever since . I
have altered the position of the cranks several times,
but with no result. Could some of your readers
tell me what is the matter and how I could put
it right ; also if there is any way of reversing a
hot - air engine . The engine I have is very small,
and was not made by myself, but was bought.
K. MATHESON .
Yours truly ,
Stornoway, N.B.

ACETYLENE GAS .—The production of acetylene
gas without water is now said to be possible,
calcium carbide shaken with dry scda crystals
being found to generate gas freely.
MOTOR CABS FOR LONDON .- It is stated that
nearly 500 motor cabs fitted with taxameters will
shortly be placed upon the London streets. The
first of them has already appeared. The vehicle is
bright red , made by Renault, Paris, and the engine
has two cylinders.
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Queries and Replies .
(A Mention is especially directed to the first conduion given beloe
and no notice wiú be taken of Querles not complying wlik She
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 Querles
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 subjecis 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) Querles should be accompanled,
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 postcard )
should invariably be enclosed, and also a “ Queries and Rephes
Coupon " cut out from the advertisement pages of the current
issue. (4) Qucries will be answered as early as possible after
receipt, but an interval of a few days must usually dapse 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 10 The Editor, THE MODEL
ENGINEER , 26–29, Poppin's Court, Fleet Street, London , E.C.)
The following are selected from the Querles which have been replied
to recently :
( 15,996) Running Small Motor from Supply Mains.
C. Y. (Madrid) writes : I have got one No. 6 " Exceptional
Motor, 6 volts 4 amps. , * b.-p., and one " Empire " dynamo,
No. IB , requiring rooth 5.-p. to run at 3,000 r.p.m. Please
tell me how could I instal the motor by the house electric main ,
which is 110 voitts, so that it would give the t h.-p. necessary
to run the dynamo?
Best plan is to run motor in series with a resistance of German
silver wire of about 30 ohms ; 6 ozs. of No. 22 S.W.G. will give
this approximately. You could arrange a variable resistance
as described in previous issues to get just the current required for
starting, etc.
(15,958] Primary Cells for Charging Accumulators .
c . H.B.(Saffron Walden ) writes : I have considerable trouble
to get my accumulators charged or mymotor bicycle. They are
4-volt accumulators, and I am thinking of buying a set of bíchro
mic batteries. ( 1) Are these batteries suitable for charging accu
mulators ? ( 2) How long will the acids hold good for viz., how
many chargings might I expect from one fill-up of batteries ?
(3)The batteries require 4 ozs. chromic acid and 4 ozs. sulphuric
and hold about it arts., and do you think 30s. for the four ,
second -hand, a fair price ?
( 1) Bichromate batteries can be used for charging accumulators,
but the constant or Fuller pattern, as illustrated in our handbook
No.5, is preferable for this purpose to the ordinary pattern ,in which
the zinc and carbon plates merely dip into a single solution. (2 )
It is difficult to say how long a time the battery will run with one
solution. It depends partly upon the quality of the zinc plates
and chemicals used , and partlyupon thestrength of current taken
from the battery. If your accumulators were practically run down
each time you may be able to get three charges out of the battery
with one filling of solution. The best plan to work on is to keep
the accumulator in a charged condition as much as possible.
Always charge it, even if you have only taken a small amount of
current out ofit. As a bichromate cell gives about 2 volts with
chromic acid solution, three cells in series will give sufficient voltage
to chargea 4 -volt accumulator. The zincs should be lifted out of the
solution when battery is not being used. You will find much in
formationonthe subject in recent volumes ofThe MODEL ENGINEER .
See also theissues for October 26th , November 9th ,and December
21st, 1905, under the heading of "Home Electric Lighting," also
our handbook No. 22. (3) We cannot comment on the price
without seeing the batteries. It depends upon their construction,
how many zincs and carbonsin each cell, and so on ; they ought to
be good cells for that price second -hand. It is important to
thoroughly amalgamate the zinc plates with mercury.
( 15,696 ) 300 - watt Kapp Dynamo. C. M. (Barnsley )
writes :May I trouble you to answermethe following questions S
Some timeago I bought what remained of a Kapp type dynamo.
I have made new steel shaft for it and commutator, etc., and fitted
same. Armature is wound with No. 19 gauge d.c.c. high con
ductivity wire. There are ten slots, each containing forty -eight
conductors (ten coils, three layers each eight turns per layer) ;
diameter, 31 ins. ; length of drum , 4 ins. ; steel binding wires, etc.
Have been to some considerable trouble with same, so do not wish
to alter it. ( 1) On a full load (as machine is now ), 3,000 revolu
tions, I get uit amps , at 24 volts on outer circuit. Result : Spark
ing at brushes somewhat . Is this due to overload ? Would a
difference of, say, two extra turns in armature coils make any
material difference ? (2) What ought the output of this armature
to be, and what proportion in dynamo of this size ought I to allow
for excitation ? (3 ) I want to run at 40 to 50 volts. Do you
advise working two 20 -volt lamps in series ? If not, please say
what you think best. (4) What wire must I wind field -magnets
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with ? Dimensions herewith (latter are fitted with formers ),
weight and gauge . I have on now just under 3 lbs. s.c.c.
wire, No. 24 gauge (windings in parallel) on each limb. Ought
they not to be wound with a lower gauge ? If so , kindly say.
Coupled in series machine only gives 20 volts ; in parallel, 40 volts
at no load . (5) Dynamois compound wound , but I am prepared to
re-wind fields, and any information you care to gi e me re same I
shall be very grateful for. Am desirous ofmaking a useful machine
out of above. Have your" A B C of Dynamo Construction," also
sixpenny handbook. Kindly state what above machine ought
to do. Lamps you advise and field windings. This is the first
time I have troubled you and am a two years' subscriber to your
very interesting and useful journal.
( 1) May be due to other causes besides overload. (2) The best
test of output is an actual trial. You are doing prettywell to get
close on 300 watts. About 20 to 25 per cent. may be allowed for
exciting current. (3) You say with field coils in parallel you get
40 volts. Do you mean in parallel with each other and shuns to

the copper plates and polarisation obviated when fine sulphate is
used instead of sulphuric acid in a Daniell cell ? (3) How many
I -lb . earthenware-pot cells would be required to light the lamp
mentioned in Question 1 ? (4) Would the medical coil mentioned
in Question i be of any use in electric lighting ? (5 ) Is the glazed
earthenware pot a non-conductor of electricity? If so, would
it matter if the negative or positive plates and wires touched the
pot ? (6) What advantage has a double-fuid cell over a single
Auid one? Which has least polarisation and internal resistance ?
(7) How should the cells be joined, in series or parallel, in battery
mentioned in Question '1 ?
( !) We should advise a single- fluid bichromate for ordinary work.
At intervals, the zinc would waste away ; hence some other form
would be desirable if the lighting is not continuous. (2) The ad
vantage of using the zinc sulphate in place of sulphuric acid is
twofold . In the first place amalgamation is unnecessary, and
secondly, the internal resistance is diminished , due to the zinc
passinginto solution as the action goes on. (3) As you only say
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FIELD -MAGNETS FOR 300-WATT KAPP DYNAMO.

the brushes, or series ? We presume you mean the former. The
field resistance is too high for the voltage generated by armature
conductors. (4 ) If you wind with No. 21 S.W.Ğ. you would get better
results. ( 5) You might try first, however, running at a higher speed
with coils in parallel, and see what the result is before altering
windings. There is no serious objection to running two lamps in
series on the 40-50 volt circuit, except that if one of them fails, the
other of course goes out too .
( 16,045) Primary Batteries . W. A. D. (Llandebie)
writes : I would be very much obliged for your advice on the
following points :-(1) I am going to åt up a small battery to light
a 10-volt* high-efficiency lamp. I cannot decide which of the
following cells would be most suitable for both the battery and a
shocking coil which I now possess. Daniell, single- fluid bichromate,
double-fluid bichromates.e., Fullers' - or Daniell's gravity cell.
I would like them classified in order of merit. (2) Is copper added to

a 10 -volt high -efficiency lamp," and do not mention its size
or candle-power, we cannot say ( 4) We should say not. (5) Yes,
if quite dry. (6) This cannot be answered by a " Yes or “ No.
See some text book on Primary Batteries, such as Cooper's. ( 7)
In series to get 10 volts. We note your P.S., and would advise
a bichromate cell, We regret your query did not get answered
last issue, owing to pressure on space, and trust this has not
greatly inconvenienced you.
( 16,087] Perpetual Motion. Z. L. W. (Merthyr -Tydvil)
writes : Does a dynamo develop (or generate) any additional
power otherwise than that supplied to it by the power of the engine ?
That is to say - on a large electrical works where the motors are
distributed over a certain area, does the combined output of power
supplied by those motors exceed that supplied by the engine at the
depot, or is it that the engine does the same amount of work, and
• that the electrical current is only used as a means of distributing
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power, and for lighting purposes ? I am told that a 380 h.-p.
engine drives a 400 h .-p: dynamc, and that the dynamo gains
20 h.-p.on the engine. " I disagree with this statement, as I fail
to understand where the additional power is gained from , and I
say that the dynamo is stronger than the engine, simply that
it will not get over -charged and burnt. Whether I am right or
wrong I do not know , so therefore I hope you will kindly give me
a reply, as we are agreed to abide by your decision .
It is, of course, impossible to get 400 h.-p. out of a dynamo,
if 380 is the available power to drive it. Perhaps what your friend
is thinking of is this : It is possible for a 380 h.-P. engine to drive
a dynamo capable of developing 400 h.-p. ; but in such a case the
dynamo would not have 400 to give ,so tospeak . You would only
be able to take from it the power putinto it,minus the power lost in
theconversion of mechanical into electrical energy, which would
be approximately 10 per cent. There would be no possible chance
of your getting 400 out of the dynamo unless the engine was develop-,
ing at least 410 b.h.-p. If this does not clear the matter up let us
know , and we'll be glad to help you further.
( 15,375] Jodicators on Telephone System . J. V. (Peck
ham ) writes: (1) Will you kindly fill in connections for telerhones in
diagram herewith (Fig. 2) , so that A can speak to B, C ,and D, and B,
C , D speak to A. How should indicator and switch be arranged
above telephone A so that when B, C, or D ring up you may, by
referring to the indicator, be able to switch on to whoever it may be ?
The small diagram (Fig. 1) shows connections of two telephones
A and B at work. Now, what we want to know is how to connect
two more telephones through indicator and switch to A , so as to
have four telephones at work in all ? I got your sixth edition of
" Telephones and Microphones, ” but cannot quite fathom it out.
(2) Referring to diagram 29 in your book (" Telephones and
Microphones," sixth edition ), is it possible to have the batteries
beside the telephones instead of being all together, and do away
with the two wires BR ?
( 1) Assuming that you do not require intercommunication of
B, C, and D, the attached sketch ( Fig. 3) , showing three indicators
( A does not require an indicator), will meet your conditions. The
internal connections of the bell circuit in A will require modifying

.

ing questions :-(1) Where can I obtain glass cells for taking 4 - in .
by 4 -in. plates, and of sufficient width to hold at least thirteen
plates ? (2) For cells of this capacity, would you recommend
larger plates ? Other things being equal, I prefer this size,
(3) Is it advisable to have positives in. and negatives in .
thick ? (4 ) How near to each other can the plates be placed , and
what is the best means of separating them ? ( 5) Which is the best
way of connecting the lugs - by brass rod with nuts and washers,
nr by solid bar of lead ? (6) Can acid -proof enamel be obtained in
small quantities - and where ? Will good quality “ Brunswick
black " do as well ?
( 1 ) Any of our electrical advertisers. (2 ) The size of the plates,
other things being equal, determines the capacity of cell. ( 3 ) There
is not much to be gained by this . It is good if used for heavy dis
charge work . (4) Either glass rods or pieces of vulcanite ; approxi
lo D
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slightly, the terminal of the bell usually connected to ZE being
connected to the three indicators. B, C, and D are joined up in
the usual manner. (2 ) The batteries can be put close to each
telephone set, but three will be required in place of one common
battery.
( 16,070) Small Storage Battery. J. P. H. (Edgbaston )
writes : I intend making a small storage battery in separate glass
cells, and should be much obliged if you would answer the follow

mately 4 in. apart. (5) For a permanent job a bar of lead is best.
(6 ) Special paint or enamel can be had. "Any electrical firmwill
supply it.
( 16,032) Spark Coil Trouble; Reduction of Voltage, etc.
R. R. W. ( Belfast) writes: I have completed a 4 -in . sparking
coil from the guidance of your booklet, but fail to get more than
1 in. of spark . The errors in workmanship are as follows:
About 3 ozs. of the primary were left over, and 6 ozs. ofthe secondary ,
and one-third of the iron wire for core. A quarter of the condenser
sheets are t-in. narrow along top and down one side. The con
denser is not packed very tight, being pressed down by the hand
only . I could not get all thecore wire and primary wire inside the
ebonite tube, so sacrificed the core for the primary wire. The
trembler is a bought one, and is a little more springy than the clock
spring you recommend . I have tried stiffer springs, with no
better result. The current used has been of several strengths
first, from three accumulators cf 4 volts each ( the amps. I do not
know ); second, 50 volts 2 amps. from dynamo ; third, same
current that lights a glow lamp marked Royal Ediswan 30 " 16 " B.
This isfrom a larger dynamo than No.2, which is notingood work
ing order. With No. I current I hardly got as good results as
from Nos. 2 and 3, but with 2 and 3 there is, as far as I can judge,
a tendency to form an arc at the contacts of the trembler, and
sparks from secondary are very intermittent, but when they do
come are very healthy. Connections are correct according to
your book. I would be extremely obliged if you could give me
your opinion as to where the fault lies, and how it could be simply
remedied. Also please say ( 1) How can I reduce down 50 volts
from a dynamo and turn it into current ? (2) Is a high voltage and
low current (if workable) better than a high current and low voltage
for induction spark producing ? (3)Doesit do adynamoany
harm to run it without using the current it is producing (for say
four hours ) ?
We should say the chief fault lies in the condenser. The layers
should be as close together as possible, which is obtained by putting
same under heavy weights when wax is warm , and keeping them
there till cold and set. Try altering the speed of working the
brake by making the hammer heavier or lighter, and note results.
Re your other queries. ( 1) You cannot turn volts into current.
See query on Reduction of Voltage " in March 5th, 1903, issue,
query columns. (2) Depends upon size of coil. A high voltage
will impel a bigger current through a given resistance than a
E
low voltage will, for R = ē (3) No. Please comply with rules in
future.
( 16,079! Accumulator Plant Management. H. S.
(Norwich ) writes : Please accept my best thanks for your reply
to my last query. I am in a bit of a fix , so I must trouble you
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once more . I have quite lately had to take charge of a private
No. 28 or 30 S.W.G. ( 3) The f -in . spark coil — details in handbook
plant with accumulators. I am quite able to manage the engine and
Induction Coils," 7d. , post free.
dynamo, but with accumulators I have had very little experience,
( 15,954 ) Silver Soldering. A. W. (Romsey) writes : Can
and what I should like to know is, bow am I to count the proper
you
a receipt
charging rate for the cells ; also to tell when fully charged ?' I
tubesgive
of ame
Yarrow
boilerfor? a hard solder that would do to fix the
am reckoning the voltage at 24 volts per cell. Will the amperes
Please
refer
to
the
article on “ Silver Soldering " in our issue
atthe
kept
are
volts
the
keep the same all through the charging if
of April 23rd , 1903, Vol. VIII.
proper number ? Any hints will oblige. How often would
best
is
the
you advise cleaning a gas engine cylinder out, andwhat
cleaning material to use ; also, how often would you give the
valves a short grinding to keep them in good order . The engine
The News of the Trade.
works about fifty -four hours per week.
The charging rate oflarge batteries varies somewhat, according
[ The Editor will be pleased to receive for review under this heading
to the type of plate, method of manufacture, etc., etc. Themakers
are always willing to supply such information as will conduce
and particulars of now tools, apparatus and materials
samples
for amateur use . It must be understood that these reviews are
to the welfare of their goods, so that on this point we should cer
tainly advise you to follow their instructions. The charging should,
expressions
of Editorial opinion , no payment of any kind
free
in the ordinary way, be reckoned by the current passedthrough
being required or accepted . The Editor reserves the right to
the cells ; for to count upon a certain voltage giving a certain
according to the merits of the goods sub- !
commend
criticise or
mitted , or to abstain from inserting a review in any case where
charging rate is misleading, especially when we know that towards
the end of a charge the supply voltage must be considerably higher
the goods are not of sufficient interest to his readers.)
• Reviews distinguished by the asterisk have been based on actual
than at thecommencement, to charge in anything like the minimum
time. For E.P.S. cells the charging current works out at about
Editorial inspection of the goods noticed .
7:5 amps. per sq. ft. of positiveplate. Re cleaning gas engine.
An Amateur's Bench.
If you obtain a copy of the Engineer-in -Charge, 3d . , post free
We
give below an illustration of a very useful combination work
from this office, you will find an article which will answer all your
which
bench
by Messrs. Hardy Bros., at their Steam
is
made
,
requirements; it wasbegun in April issue. See also May number,
Joinery Works, Hutson Street, Bradford. As can be seen, the
just out, “ How to Overhaul a Gas Engine. " , If you have any
cupboard, in wbich to store tools that
a
with
is
fitted
bench
particular
are not in use ; this will prove extremely useful to those who
assist you. difficulty after this let us know and we will be glad to
have not much room to carry on their carpentry or other
( 16,089) Size and Cost of Small Plant for Electric
mechanical work at home. The cupboard doors are framed and
Lighting . W. J W. (Bures) writes : I should be greatly obliged
paneled and fitted with good strong locks. With the b nchis
if you would answer the following questions -What size dynamo
include 1 a woodworker's iron vice , or an improved parallel vice ,
and what candle- power should I require to light the following ?
as the purchaser may wish . The bench can be had with soft or
One grocer's shop, about 14 ft. square (I should want one light
hard wood top ; plain, or finished with varnish ; if kept for use
ia window alone), one room about it sq. ft. and cne room about
in the kitchen when not in use as a bench, a straight board made
13 sq . ft., and one light I should want in engine room ? What
for the top would form a capital kitchen table. We would
candle power lampswould be suitable ? What size and horse - power
suggest that readers who are looking out for a cheap bench ,
oil engine should I require to drive the same dynamo ? About
send 2d. in stamps to Messrs. Hardy Bros. for their catalogue,
what would it cost to purchase engine, dynamo, lamps, wire, etc. ?
which gives further particulars and pri es, besides other useful
I should require a fairly good light in shop and one room. How
information.
could I stop the lights going down just before the engine explodes ?
I have noticed they do when driven with a gas or oil engine.
For shop one 32 c.-p. lamp would per
haps suit you, and same size would do
for room which requires good light. For
other two rooms 16 c.-p. would do, or an
8 c.-p. for engine room , depending what
you wished to do in engine room ,and its
size, etc. Power required for all this
would be as follows :
Two 32 C.-P., 50 volts = 256 watts.
One 16 C.-P.
64
One 8 C.-P.,
32
352
or, say , a total of 400 watts - i.c., 8 amps.
at 50 volts. A 400 -watt dynamo will take
i b.h.-D., which should be size cf engine
purchased. By using a flywheel on dy
namo shaft and running engine at a good
speed, regulating gas or oil feed to engine,
as the case may be, so that she takes a
charge every time, or at least does nct
“ cut out " very often , you will get no
appreciable fluctuation in the light emitted
by the lamps. Of course, this is providing
you use a reliable and good make of en
gine. The whole plant would cost you
something in the neighbourhood of £30
or £32. You might get something cheaper ;
butif you wish fora really reliable engine
THE HARDY " COMBINATION Bench .
you will be well advised to pay a good
price .
Magneto
S.
Ignition.
J.
Stafford
(
)
writes
:
( 16,085]
(!) Could a telephone magnet, with alteration, be used for igni
New Catalogues and Lists .
tion purposes ona motor cycle, and if so whatalteration wouldbe
necessary ? ( 2) If driven as a dynamo, would the magneto light
The Crypto Electrical Company, 3. Tyers Gateway.
a lamp, and if so, ofwhat voltage or candle-power ? .. (3) Can you
refer me to instructions for making a sparking coil suitable for
Bermondsey Street, London , S.E. , have sent us a leaflet descrip
use on a motor cycle, either in back numbers of The MODEL
tive of a new type of alternating to continuous current trans
former for motor garages and plating purposes . Certain
ENGINEER or in one of THEMODEL ENGINEER handbooks ?
modifications it is stated render the machine morc efficient than
( 1) The alterations would mean a new armature, and a movable
the type hither to listed . The machine is made in one size only
sleeve of wrought iron , etc., as described in handbook, “ Gas and
viz., 100 watts on the secondary. A complete Catalogue will be
Oil Fngines , " 7d., post free. (2 ) Output depends whether you
sent
to readers of this Journal upon application.
intend to use the permanent magnets as the fields or to wind
then as electro-magnets. A fair idea of the output can be had
The Aston Motor Accessories Co., Ltd. , Birmingham ,
-We have received an illustrated catalogue of specialities in
by comparing size with themachines dealt with in " Small Dynamos
automobile accessories supplied by this firm . The list includes
and Motors, " No. 10 of the series. Much, of course, depends on
pumps, radiators, spark plugs, switches contact makers,
tae strength and conditionof the magnets,as well as the armature
windings and core. If you intend to generate a spark as described
lubricaturs, the “ Amac " petrol gauge, etc., etc. List will be sent
to readers upon application.
ia handbook on gas engenes. use fairly fine wire on armature- say
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Answers to Correspondents .
The Editor's Page .
HE recent model- making competition organ
ised by the Society of Model Engineers pro
THE
duced an excellent display of high-class
mechanical work, and under the prize system now
in force nearly every competitor gained an award .
The present method of allotting prizes is to fix
certain standards of merit , and all exhibits
which reach one or other of these standards
receives an award of proportionate value . In
this way the competitive element is largely
eliminated , and good work is rewarded on its
own merits, irrespective of whether it is as
good as, or better than , some other piece of
Where there is only a limited number of
work .
prizes to be given to the best models, there is
bound to be disappointment, and possibly dissatis
faction , on the part of competitors who just miss
getting an award , and under such conditions it
may frequently happen that really excellent work
is perforce passed over because of the few prizes at
the disposal of the judges. In view of the fact
that one of the main objects of the Society's exist
ence is the encouragement of good model building ,
we think they deserve every credit for the inaugura
tion of the present system of awards. It is, per .
haps, a matter of regret that no medals were
awarded this year, but the principal exhibits were
so much on a level in point of merit that it was
difficult to give such a distinction to one or even
two models without doing an injustice to several
others, and it was felt by the committee that too
lavish a distribution of medals would entirely de
prive the awards of the special honour which a
medal represents . In their system of handicap
ping competitors in respect of professional training,
and of tools and facilities available, the committee
again shows a keen desire to do justice to all com
petitors. This handicapping question is beset with
many difficulties, but from what we know of the
great care taken by the committee to act with
strict fairness and impartiality in the matter, we
do not think much fault can be found with their
decisions. Probably some of the visitors at the
competition meeting may have compared the
models with the respective awards given, and may
have found it difficult to reconcile cases where two
or more models of apparently varying degrees of
merit each received the same award . A full know
ledge of the whole of the individual circumstances
on which the handicapping and the judges' marks
were based would , however, have cleared up any
such doubts, and we are sure that the awards
would be universally approved.

We hope to announce the result of our Work
shop Problem Competition No. 5 in our next issue.

L. E. T. (Heidelberg ).- We do not know of any
firm now in existence supplying the castings and
parts for the motor mentioned . The other firm's
goods will not suit your requirements.
H. E. (Cape Town ).- We would recommend you to
study " Locomotive Injectors," by “ Inspector '
Price, 25. 6d. net , postage extra ; and also the
articles on the subject in our back issues .
MOTOR CAR ” (London ).—We should advise you
to get Elements of Electrical Engineering," by
Sewell, 7s. 9d ., post free. The matter is dealt
with very clearly therein.
G. E. E. ( Blandford and Sturminster ).—We advise
you to look up query replies on this subject in
back numbers, and also to see handbook
Tele
phones and Microphones,” 7d . post free.

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 see the Éditor personally can only do
so by making an appointment in advance.
This Journal willbe sent post free to any address for 135. 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 allnew apparatusand price lists, etc.,for review , to be
addressed to THE EDITOR, " TheModel 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, B.C.
All subscriptions and correspondence relating to sales of the
paper and booksto 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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Two

Shocking

Coils .

By G. ANDERSON.

MR. G. ANDERSON'S Two SHOCKING COILS,

BRIEF description of the two shocking coils
A
time, and which are illustrated herewith ,
may be interesting to some readers of this Journal.
The coil shown on the left of the photograph is
41 ins. long ; the primary is wound with three layers
No. 20 D.C.C. ; this is covered with several turns of
waxed paper. The secondary is wound with sixteen
layers of No. 36 D.C.C. , and has waxed foreign note
paper between each layer. The core consists of a

bundle of No. 22 tinned iron wire; the bobbin is
covered with American cloth, which gives it a fine
finish . The contact-breaker is my own make,
being turned from } in. diameter brass rod, and is
} in . high ; terminals in front are P, PS and S. There
is a switch at back of coil for turning of the secon
dary current, and a slide tube in. diameter for
regulating the same. The battery is an ordinary
Leclanché jar with a wooden top fitted ; carbons are
coppered and soldered to a strip of copper screwed
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to lid . The zinc shown inserted in the photograph
is held in a sort of clamp by tightening a screw.
The battery is connected by two copper strips to
the coil . The handles have small turned tags,
which give the cords a neat finish . The case is
made of 7-16ths -in . canary wood , and is 7k ins.
square by 7} ins, deep . A small drawer is fitted
for holding handles , etc. The case is stained and
varnished and all brass parts lacquered .
The coil shown to the right of the illustration is
somewhat similar to the other, but has a folding
front; bobbin is 44 ins. long, wound
with two layers No. 20 D.C.C. and four
The case is made
teen No. 36 D.C.C.
on the same lines as the other, but
www
smaller, being 7+ ins. by 61 ins. by
7 ins. deep . No drawer is provided, there being a
space at top for handles . Both coils have large
batteries, but I think this is a great advantage,
as they require very little attention. They are
capable of giving good shocks to several persons at
once .

A Useful Holder for Broken Hacksaw Blades.
By J. H. M.
A useful holder for broken hacksaw blades can
be made as follows :-Get two pieces of strip brass
6 ins. long, { wide, 1-16th in . thick. On one piece
mark off four holes in the position asshown ; then hold
the two strips together and drill four holes through
( B.A. tapping ). In one strip tap the holes, and in
the other drill the holes through to clear the screws.
Now file a tang on one end i } ins. long, and a

Ø

Ø
www

A HOLDER FOR BROKEN HACKSAW BLADES .
handle on the holder is now finished, and by undoing
the screws broken pieces of blades can be slipped
in and clamped tight by the screws. This will be
found very useful for slotting screws and cutting
steel, etc. , as the blades can always be renewed.

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.)
An Accurate Alignment Gauge.
By “ Ex-APPRENTICE ."
A good alignment gauge for the lathe can be
easily made in the following manner.
A piece of wrought iron of a shape somewhat
as shown in sketch has a hole drilled through one
end . The hole is countersunk at each end , and
the gauge is complete. It is used in the following
way. The two centres are placed in the counter

A Hint for Vice Users.

By R. H. GIBLETT.
When a vice has been in use for a good time
the edges of the steel strips on the jaws frequently
become chipped and scarred, so that it is impossible
to hold verysmall or fine work firmly in the desired
position . Engineering apprentices frequently find
this defect, when , on first entering a works, they
are put to work on an old vice that has been
badly used by dozens of apprentices before them ,
and are ofttimes considerably hampered thereby.
The simple but seldom -thought-of method of over
coming this difficulty is to remove the screws which
hold the strips in position, invert the strips, and
screw up again. Thus, a fresh edge, sharp and
unscarred , for a firm close grip is obtained .

A Good Pipe Wrench.
By Ex -APPRENTICE .”

An ordinary wrench may be successfully used as
a pipe wrench in the following manner :- Bring the
jaws of the wrench to the size of the pipe, and then
put a short piece of old round file, A, between the

с

B

AN ACCURATE ALIGNMENT GAUGE
sunk holes, and the distance of the gauge from the
faceplate measured . The bar is then turned
through 90 degrees, and again the distance is
measured , and so on until the first position is again
reached . If all the distances are the same the
centres are in line. This is an extremely accurate
method , as the slightest variation from the correct
position will give an appreciable difference in the
measurements .

A Good PIPE WRENCH.
pipe B and the lower jaw C. This piece of file will
grip with the greatest tenacity, and enable very
efficient work to be done without going to the
expense of buying pipe tongs.
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A Lathe Chuck with Semi - Detachable Jaws.
By ANDREW MOYES.
The principal feature of the chuck herewith
illustrated is that the jaws are made in two parts.
As will be seen, the two outer steps can be removed,
thus allowing the slide-rest to come much closer
to the chuck . No doubt the idea will recommend
itself to many readers who, at one time or an
other, will have found it nearly impossible to get
at a small job which has been chucked in the first
step of the chuck jaws, and to get at the outside
of same the tool had to be held in the rest at an
impossible angle to allow the two outer steps to
clear.
As shown in the photograph, there are two pins

MR. ANDREW MOYES' SEMI - DETACHABLE Jaw Chuck.

fixed in the removable part of jaw which take all
the strain, the screw holding it down on the under
portion.
I have found this arrangement very handy indeed ,
and quite strong enough for any work up to its full
capacity, which is 5 ins. , and I would recommend
anyone who contemplates making a chuck to make
use of this idea, as the little extra work will repay
them sooner or later. I do not know if the idea is
original or not, but it is ten years since I made one
similar, and I cannot remember having seen the
arrangement anywhere.

Our “ Workshop Problem
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”

Competitions.
Results of Problem No. 5 .
' N connection with Competition No. 5 we have
I
solutions which more or less entirely succeed
in meeting the exigencies of the case than in any of
the previous problems we have set . Except in a few
instances, where the competitors have entirely missed
the conditions governing the production of screw
blanks of such small size and have either proposed
quite ordinary methods of supporting the job whilst
turning or have omitted the necessity of preventing
the blank becoming damaged during the working,
the competitors have shown that they were quite
aware of the practical difficulties of the task .
For this reason the marking is generally high , and
it is relatively small details which account for the
differences shown in the accompanying list of marks.
The prize and our own solution both provide for
supporting the stuff before the tool has reduced its
diameter, and the practical examples of screw
blanks which we have received from several com
petitors, confirms our opinion that this method
better ensures a perfectly true result than the use of
a simple hollow rose cutter fixed into or on to the
barrel of the tailstock which was favoured by a large
proportion of the competitors. Moreover, the first
of the above -mentioned methods does away with any
pointing of the material to make it readily and truly
enter the cutting device . As on previous occasions,
we have carefully considered the value of simplicity
and have awarded the usual prize of 1os. 6d . to
Mr. H. TEAGUE ,
2 , Lung Arno Acciajoli,
Florence, Italy ,
whose article we herewith reproduce. Following this
we will insert extracts from other solutions as we
have done in the past.
100 Marks. -H. Teague.
95 Marks. — John Brier, H. A. Coombs, W. H.
Dearden, L. Ellison, Peter A. McFarlane,
Miller Parr, H. Smyth.
90 Marks.- “ Alpeda," W. H. Ashton, F. Beatson ,
G. N. Carleton -Stiff, J.W. Clayton, F. Clements,
James Cudmore, T. Dobinson, S. R. Edwards,
H. E. Evans, Wm . R. Galloway, J.Gass, C. W.
Hollingworth , Wm. Hennessy, G. L. C. Lang
ford , A. M. Peacock, Wm. B. Redfern, R. Reið ,
Herbert G. Riddle, N. H. Simmons, John
Sinclair , Henry J. Slatter, Wm . A. Thomas,
Robert Wild .
85 Marks. — Archibald Agg, C. Astin ,Isaac T.Astley,
A. Aston, G. H. T. Bell, William Bell, G. Blaik
lock, G. A. Horn , Ernest Hossack , W. Jackson,
F. Johnston , F. R. Judd , Saml. Liptrot, A. Long,
W. F. Manley, A. H. Morgan , Geo . Morris, D.
Newton , H. C. Ranwell, John Robertson , Jas.
F. Speirs, Pierce Timmis, Albert Wilkinson ,
Fercy Wilson , G. J. Wright ,
80 Marks. - T. Beresford , B. E. Briggs, John H.
Hughes, Frank Ibbotson , A. J. Jack, T. J. New
ton , E. G. Smith , H. C.Sprange, Saml. Sutcliffe,
John McG. Tillett, E. Wilson , G. Woolstencroft.
Arthur E. Young .

75 Marks. - G . Dooley. Jun . , E. Fitzgerald , R. New
ton, A. ) . Wiltshire .
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70 Marks. - A.H . Clark, J. Cooper, A. Lillicrap, Wm .
Lloyd , P. Murray, Harold Smith , R. Tharratt.
65 Marks –F . W. Bates, E. M. Brewis, A. Cope,
F. Green , B. Hoare, Alex . Mellville, W. A. A.
Mitchell.
60 Marks. -G . A. Dickie, T. W. Everington, Harry
Hargreaves, Artbur Thornton , T. Wl ite, Jun.
40 Marks.-) . Pell .
10 Marks . -R . E. Bennett .
5 Marks.- James Bryson , G. H. Buglass, Geo .
Burden , Jun . , J. Davy , A. E. Moore, P. C.
Simpson, T. E.Traviss, H.T.Warnei, W. Young .
Our Own Solution .

Anyone who has not had to do just a similar
job will be inclined to think that this is hardly in
the nature of a problem at all, but that any decent
lathe should be capable of doing it right away by
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notch a good deep notch was filed to allow cuttings
to escape . An angle -plate roughly made of wood
was fastened to the lathe bed with a projecting
slip of hard wood , nailed on as shown in sketch .
The tool-holder was placed with its further end
under this strip, and its forward end resting on the
top of the hand -rest tee, which was adjusted for
height, etc. , until the 5-16ths- in . hole was true
with the lathe centres. The rod to be turned was
held in a chuck, and its outer end inserted in the
5-16ths-in. hole in the cutter bar, which was fed
up, by the back poppet barrel, the piece of tube
being interposed between.
The screw blanks were run down about as well
as they would be in a decent turret lathe with a
proper box tool, and about as quickly, and it looked
as though a similar rig -up would turn out screw
blanks of almost any fineness. We see no reason
why such a difficult matter ( for a common lathe)
Brochet

Bar with " hole

rod

Cutting
tool

To

prevent riding
Piece of tube

0
( shown not up
against ber in
order to show
tool clearer )

Torest
adjusted to bring
parts into proper
line
Notch

in bottom end of

Tube for cuttings to fall out
Fig .

1.–OUR OWN SOLUTION.

ordinary methods ; but long before the actual
completion of the first half dozen of fifty such
screw blanks the worker would be glad to spend
an evening in rigging up a scheme to do them
easier. A method that we saw acting perfectly
is as follows: A piece of about 3 -in . square steel
was drilled through with a 5-16ths -in. hole, the size
of screw heads to be, or rather the size of the rod
they were made from ; this hole was about central
every way in the piece of square steel ; to one side
of this hole a small cutter -blade was fixed with two
screws, the point of this cutter projecting 3-32nds in.
across the hole. An odd piece of tube about 3 ins.
long and about į in . bore was notched out on one
end to size of cutter, and at right angles to that

as turning, say , a screw blank with t - in . head
and 1-16th -in ., or even finer, threaded portion of
considerable length, would not be with this rig
quite a " give away ” job. Of course, plenty of
lubricant should be used.
Mr. H. Teague's Solution.
Take a piece of hardwood, say four or more times
as thick as the diameter of blank rod , and of suitable
depth and length ; drill a hole at the one end with
twist drill size ofscrew blank rod ; get a bit of square
tool steel and make a side tool nearly square at the
end ( the butt end of an ordinary slide -rest tool would
do, as in my own case ), and fix it to the hard wood ,
in the manner shown in the sketch.
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Cut off a short length of screw blank rod , say a ins.,
and turn a shoulder in . down from end , leaving a
spigot the diameter of screw blank below the head .
This is to be used as a guide to set the tool to the
correct depth .
Place the tool over the end of the screw blank rod ,
other end of which is chucked-it does not matter
within reason how much projection there is. Bring
up loose head mandrel against tool side and feed along;
the tool will cut the whole depth at once, and is fed
along the bar from the end .
Of course, a barrel-shaped end cutter might be

Screw to take up wear

of

Can
Tool

Tool

Hard -wood

Tool holding
screws

Adjusting screw

FIG . 2.-MR. H. TEAGUE'S SOLUTION .
used with a hole down the middle the size of screw
blank below the head , and outside the diameter a
little greater than screw head , This would be held
and fed up by loose head mandrel. I do not think it
would work very well at starting, unless the bar was
turned to a point after each screw was cut off.
( To be continued .)

Workshop Problem No. 6.
( For instructions to competitors see issue of June 7th . )
Having, say, a 5 -in. centre, 5 - ft. bed, ordinary
pattern screw - cutting treadle lathe in a small
workshop, but having no planing machine
available, it is required to plane up the cross
rail of a planer which is being constructed.
This cross- rail is 2 ft. long, 6 ins. broad , with
veed edges, and about 4 ins. deep with a flat
base. The last date for sending in replies to
this problem is June 14th .

HARBOUR SIGNALLING . – The newly-erected
signalling tower, pilot house, and automatic
tide signalling apparatus, at Irvine Harbour,
which is the invention of Mi. Martin Boyd,
harbour master, was recently opened . The
apparatus is operated automatically by a
large float in the river, which communicates
its rising and falling motion by means of
wire ropes to long slides of coloured glass
placed between the lights in the tower. and
the lenses in front of the lights, thus exhi
biting from the tower combinations of coloured
red and white lights, indicating to mariners
approaching the harbour the depth of water
on the bar at the entrance to the port.-The Engineer .
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An Electric Light Watch Case .

By W. A. GADSDEN.
OME few years ago it occurred to me that an
SOM
electric light watch stand would prove a very
useful article in my bedroom . I at once decided
to make one. The design of same was the next con
sideration . I drew up the following conditions it was
to fulfil : Firstly, it must be inexpensive. Secondly , a
fixture preferred , as portable ones are more liable
to get damaged ; and thirdly, lamp reflector and
watch should be well protected. I failed to find
a design to suit my purpose in The Model En
GINEER, So set about the one as shown in photograph.
Having several Leclanché batteries in hand I decided
to use them to supply current to lamp. I also had a
good supply of scrap brass, etc. The lamp,etc. , used
in the construction of same was less than 2s. , which
was all I had to buy . The case was made out of
yellow deal, fin. thick, finished, measuring 41 ins.
high, 34 ins. wide, 2 } ins. deep . At the back of case
is a door hung with small brass butts. This door is
the same size as case ; the case is stained walnut
colour , and varnished . On this door is hung the
watch , which is shut up in the case behind the
lamp. The case is lined inside with white paper
to increase the reflecting power of light. Inside at
the top is fixed a piece of brass tube for a lamp
holder, to which is fixed a zinc reflector, polished
inside and enamelled green outside. Under the
cap on top of case are two small terminals to which
lamp is fixed. The wires from these terminals are
carried through holes in case (which are bored pre
vious to putting case together) to two large brass
washers, one on the top front corner and one on
bottom front corner. The centre of these washers
are tapped to receive a brass round head screw ,
which acts as a pivot for case to swing on, and
fixes the case to two L -shaped brass brackets.
From one bracket is connected a wire to battery ;
from the other bracket a wire to switch . When
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558

n
The Model Engineer and Electricia .

the case is not in use it swings up against the wall,
and all is well protected from damage. Should
the light be required to light up the room the
door at the back of the case is opened and a very
good light is obtained .
The switch is also my own design. In use you
press the plunger to switch on light , and should
light be required for a few minutes while plunger
is pressed in , it is given a slight turn , which
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My Experience with a Fast
Model Steamboat.

By H. TEMPANY.
'HE photographs are of a model steamboat which
THEI have built during the last twelve months,
with a little assistance from a friend. The
boat was designed by Mr. Green
wood , who has contributed some
former articles to this paper.
The boat is 5 ft. 4 ins. long,
about 5 ins. deep amidship, and
draws about 21 ins. of water
exclusive of the propeller , and has
a watertight compartment each
end . The hullis built up of strips
of tin , on moulds , as described
in THE MODEL ENGINEER hand
book , No. 12 “ Model Steamer
Building.” The engine is a single
Fig. 1.–Mr. H. TEMPANY'S MODEL STEAMBOAT.
vertical, i -in . bore, 4- in . stroke,
with ordinary D -slide valves. The
bedplate and standard is cut out
of f- in . sheet steel. The cylinder
is a built-up one ; the body is
bored out of a solid piece of
phosphor bronze, and the steam
chest sweated on . The con
necting-rod is also cut from the
in .
solid . The crankshaft is
diameter , is built up and brazed ,
the crank webs being balanced.
The feed pump is 3-32nds bore
and 4 -in. stroke, and is made
like a simple oscillating cylinder ;
this type of pump has given
very good results at high speed.
The boiller is a water tube :
the drum is 12- ins. long, 3 ins.
diameter , solid drawn copper
tube, and ends slightly dished ,
and has twenty-eight solid -drawn
-in . copper tubes, bent U -shape,
FIG. 2. —THE MACHINERY.
ends and tubes brazed in , and
has been tested up to 150 lbs,
locks plunger, closing the circuit
until released . This switch com
bines a rubbing contact and
quick break .
FIREARMS.--In the manufac
ture of firearms by one of the
largest firms at Liege thirty-four
operations are necessary in mak
ing and boring a gun barrel. In
the production of a Mauser rifle
composed of ninety - five parts the
number of separate operations is
834. The gun barrels are tested
up to 4,000 atmospheres--nearly
30 tons — before leaving the works.
A Year's PATENTS. - Over
twenty-seven thousand applica
tions for patents for new inven
tions were lodged with the British
Patent Office authorities during
the past twelve months.

FIG. 3. - AFTER THE EXPLOSION.
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to the square inch , and would probably stand
a good deal more, but could not do so on account
of having no pressure gauge beyond 150. It is
cased in , and the case lined with asbestos, and the
top part of the drum as well , as the heat going
right round the drum caused the boiler to prime
badly. The steam pipe is also carried through the
casing to slightly dry the steam . The burner is
fed with petrol under pressure from a tank behind
the engine, the pressure being supplied with an
ordinary cycle pump. When the hull was first
made, being anxious to see how she ran , I borrowed
an engine and boiler off a friend. The boiler was
an old one made out of tinned steel with a single
flue tube fitted with cross tubes . I did an unwise
thing in letting the pressure run up to 60 lbs. before
setting her off, and the pressure was going up fast

The

Latest

559

in

Engineering.

Railroad Motor Car. -We reproduce herewith
a photograph of one of the new motor -cars of the
Union Pacific Railroad . The vehicle is driven by
a six -cylinder gasoline engine of 100 h.-p. , of the
upright type, cylinders being 8 ins. by 10 ins. The
car is 55 ft. long and is equipped with side
entrances, the door apertures being worked into the
side of the car without any weakening of the sides,
by means of patent steel framing, incorporating
an uninterrupted depressed side sill . With the
slightly increased thickness of side plates and the
additional strength secured in this new framing,
an enormous additional strength in the entire car
is obtained . The window Sashes are water and

0

000

MOTOR CAR 7
INRARE

INSTACIT

New Rail MOTOR CAR : UNION Pacific RAILROAD .
then and the lamp working exceptionally well.
She started off in fine style , when suddenly there was
a terrific report, and out shot the sides of the boat,
and the boiler blew 30 or 40 ft . in the air , and
wrenched the steam and exhaust pipes out of the
engine, and broke the two connecting-rods. (It
will be seen by the photograph that the engine is a
single vertical, geared up to drive twin screws . )
I felt very disheartened , but the boat did not sink,
on account of the watertight compartments .
After a tremendous amount of work she was got
back into shape again , but not quite the original
lines. The fastest speed she has attained has
been with a compound engine, & in . by 1 1-16th ins.
by i in ., taken from another boat. With this engine
working at 100 lbs. pressure she has covered 58 yds.
(carefully measured ) in 15 secs. ; this is nearly
eight miles per hour. She is painted salmon colour
below the water and black above, and the deck ,
white. I have tried two propellers — the smaller
one, shown in the photograph , giving the better
results. It is 4 ins. diameter, and 7 - in. pitch.

dust proof ; this is effected in a similar manner
to the portholes of vessels.
The interior is
finished in English oak ; the seats are built up of
veneered wood, and the total seating capacity is
for seventy - five passengers.
The weight of car is
nearly 26 tons.
A Roller Boat. - To further experiment with
the roller boat which Mr. F. A. Knapp has invented,
a larger one than that already tried is to be built
and is to be 200 ft. diameter and 800 ft. long. The
big cylinder is to be fitted with paddles, made of
steel angles, 5 ins. deep, and extending its entire
length. A speed of nearly 200 miles an hour
would , it is calculated, involve only 25 revolutions
of the boat per minute. It may be mentioned that
the previous roller boat was 110 ft. long , operated
by means of two locomotives running on endless
rails within the boat. These engines were placed
one at each end , and rolled the boat forward, by
climbing up inside just as a squirrel spins the wheels
of his cage .
The demonstration was given on
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Toronto bay, and a trip made down the St.
Lawrence to Prescott, a distance of 200 miles.
Short paddles were placed at the middle of the
boat to give a better purchase. Prominent en
gineers were emphatic in their predictions that the
craft would not advance, but only turn over in the
water, remaining in the same place ; but it did
roll, although the speed was less than expected ,
and did not exceed six miles an hour.
Coal Experiments . — Another crate of sub
merged coal was taken up from No. 2 basin in Ports
mouth Dockyard just recently to be tested .
It will be remembered that on May 16th , 1903,
the Admiralty ordered several crates to be filled
with coal , each holding two tons, and all were
lowered to the bottom of the basin on that day.
At the same time several heaps of coal of similar
description were placed on the coaling island and
covered up, the object being to ascertain whether
submerged coal retains its calorific properties
better than that not submitted to this process.
The crates of coal have been left submerged for
various periods, and all previous tests have
been in favour of the sea water process . The
last crate taken up had been submerged
for three years .
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A Small Electric Lighting and

Charging Plant .
By W. SCHNEIDER .
( Continued from page 544. )
' HE dynamo in connection with this small in
T
a
,
giving an output of 50 volts 10 amps ., at
comple
a speed of 1,550 r.p.m. Directly after
tion it was thoroughly tested and used con
tinuously for several weeks , since when , until
lately , it has remained idle. It has been consider
ably overloaded , and has run for some length of
time at 55-60 volts at 15 amps. without undue
heating.
The armature is a cogged drum , 31 ins. diameter
and 2f ins. long, being wound in eighteen sections,
each slot having sixteen conductors , and measuring
5-16ths in . by fin. The wire used is No. 18 S.W.G.
D.C.C. , each layer being wound alternately on either
side of the shaft. About ten dozen laminations

Municipal Electro Clocks . — The Glasgow
Corporation is proposing to establish a com
plete synchronised public time service, com
bined with the supply and loan of clocks to
offices, shops, and warehouses. Although
there are several on the Continent and in
America, no such service exists yet in this
country. A special committee has decided
that the Normal Zeit Company's system
of electro -mechanical clocks , used in Berlin
and · Antwerp , is the most satisfactory.
The total number of this company's clocks
in Berlin now exceeds 6,000 . Each clock
has a self-contained movement, capable of
working, if necessary, for four or five days
without rewinding . The operations of regu
lating and winding are performed every
four hours by electrical currents from the
central station . In addition , a reporting
back ” arrangement is in use, whereby the
loss or gain in time or the stoppage of the
Fig . 11.-MR. W. SCHNEIDER's 500 -WATT KAPP DYNAMO.
clocks is automatically recorded at the
central station , thus enabling the error to be
were used having a feather-way } in . by } in .,
corrected before any inconvenience is caused to
and a piece of vulcanised fibre exactly similar to
the public. The public clocks are placed either on
the stampings, only being } in, thick, was fixed at
special pillars or on the top of “ Urania towers."
each end of the armature. Thin vulcanised fibre
The latter stand at crossings of streets, are 15 ft.
and mica was used for insulating the slots.
high, and the clock faces (usually two or three)
The commutator has eighteen segments, and is
are 13 ft . from the ground . In addition, a barometer ,
made entirely of gun -metal, the bars being castings,
thermometer, hygrometer, plan of the city, and
By
and insulated with mica in the usual way.
addresses of the nearest police , fire, and ambulance
using gun -metal for the commutator and brass
gauze for the brushes there is not nearly so much
stations are exhibited .
wear, as in the case of commutator and brushes
both being of copper . It may be said that a com
A New Engine Shed has been brought into use
mutator of gun -metal and brushes of brass are not
by the Great Western Railway Company, at Old
so efficient as if they were copper ; but in small
It
Oak Common , three miles from Paddington .
machines the odds against are very small . This
is said to be the largest of its kind in Great Britain .
light loss can easily be made up by making com
The total area of the buildings covers approximately
mutator and brushes of slightly larger sectional
215,000 square feet. The inside measurements of
area
the engine shed are 444 ft. by 360 ft. ; it is designed on
The field -magnets are of wrought iron , 2f ins.
four
having
.
65 ft
the internal turntable " principle ,
by 2 7-16ths ins . by 9 } ins. over- ail, and are planed
tables of the under -girder type, each with twenty -eight
up all over and bolted to the bedplate by a t -in
radiating roads, representing a total of 112 enginepits.
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bolt. The flanges are gun -metal castings, sweated
on to the field -magnets. The wire used is about
12 lbs. of No. 22 S.W.G. D.C.C.
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a lamp has to be put in series , in order to cut the
The current can be
voltage down sufficiently.
varied by cutting out or putting in resistances ,
also by means of putting lamps in parallel with the
one in series with the cells. There are seven re
sistance coils of No. 22 S.W.G. bare German silver
wire , each being 3 yds. long. The lamps used are
three 16 c.-p. , so it will be seen that a great range
of resistances can be obtained .
The following is a copy of the tabulated resist
ances which is fixed on the switchboard , so that the
current flowing may be seen at a glance, these
having been calculated for a voltage of 25 :
VOLTAGE 25.

3 LAMPS .

2 LAMPS.

Stop. Obms. Amps. Obms. Amps.
50 5'0
3'33 79
o
1
4'90 5'r
6.6 3.8
6.6 3.8
2
8'3 3'0
82 3'0
2'5
9'9
3
2'5 II'5 22
9'8
4
I1'4 2'2 13'1
I'9
6 | 13 1
I8 14.8
17
17 16 : 4 I'S
7 147

6 %

Fig . 6.-END ELEVATION OF DYNAMO.

I LAMP.

No LAMPS.

Ohms. Amps. Ohms. Ampsº
2'5
ro ' o
IT'6 21
I'6 15'3
133 I'9 3'3
76
14.9
17 4'9 51
16'5 I'5 6.5 308
I'4 8.1 30
181
19.7 I'3 998 2'6
21'4 I'2 11 : 4 22

These resistances are very useful for charging
motor bicycle and other small accumulators.
The automatic cut-in and cut -out, which , on
looking at the photograph, will be seen just below
the resistance box, comes in very useful , for should
the engine accidentally stop there is no fear of the
accumulators discharging back through the dynamo.
It was made from the description given by Mr.
Avery in The Model ENGINEER of February 15th ,
1906, and the working is all that can be desired .
Fig . 10 is a wiring diagram of the switchboard.
There are three circuits-A , B and C — and the

a

I

As will be seen from the drawing ( Fig . 8 ),
syphon lubricators are used, the waste oil being
caught by means of grooves turned in the ends of
the bearings. From these
grooves the oil goes down the
full size.
Scale :
tubes into a reservoir in the
body of the bearing, being
drained off through a small
This method has not
tap.
yet failed , and after a day's
run there is no sign of oil on
the commutator. The reser
voirs not being very large,
the oil must be drained off
about every two or three
hours. The highest voltage
the dynamo will.give when
driven by the engine described
is 35 volts with a small load .
The working voltage is 25 .
and the maximum current
about 8 amps. , which is quite
sufficient to light our work
shop and charge accumula
tors.
The switches and switch
board shown in the photo
graph (Fig . 9) were veryeasily
made, the latter being made
of walnut wood #in . thick,
which does very well for
1
such a low voltage, while the
Fig. 8.-LONGITUDINAL SectioN.
former consist of brass sheet
* in . thick, 1 in . diameter rod , and a few 3-16ths -in.
wiring is so arranged that any one can be fed direct
and f - in . nuts.
by the dynamo, or while A is being fed by the
Having only four 30-amp. -hour accumulators,
latter, B can be fed by C ( secondary cells) . When
which are used for x -ray work and other purposes,
the circuit A is in use the double-pole switch is in
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the position a a ; when B , on a ,,aj; and when C , on
When the latter circuit is in use ( i.e. , the
a .,, a ,
accumulators ) the small switches must be on b1, b2 ,
or when B is being fed by C the small switches
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tion works “ first class." It can be left alone for
about two hours, at the end of which time the only
attention it requires being a fresh supply of cold
water in the tank and a fresh supply of petrol,
which is added without, of course, stopping the
engine .

Locomotive

Notes .

By CHAS . S. LAKE .

Fig. 9. - ARRANGEMENT OF SWITCHBOARD FOR
CHARGING AND LIGHTING PLANT .
Circuit A

COMPOUND LOCOMOTIVES , North - EASTERN
RAILWAY.
One of the new four-cylinder balanced compound
locomotives designed by Mr. Wilson Worsdell
for working heavy and fast passenger traffic on
the North -Eastern Railway is, by the designer's
courtesy, illustrated herewith. The photograph
shows the engine to bear striking resemblance to
No. 1,619 , the 4-4-0 type three-cylinder compound
on the same railway, and also to the simple " At
lantics " of Mr. Worsdell's design. In fact the new
class, so far as appearance goes, may very well
be described as a compromise between the other
two mentioned .
The principal features and some of the leading
dimensions relating to Nos . 730 and 731 —the only
two yet built of this latest series of engines were
given in THE MODEL ENGINEER for May 24th .
Below are a few additional dimensions.
Bogie wheels, 3 ft . 74 ins. diameter.
Carrying wheels , 4 ft. diameter.
Bogie wheelbase, 6 ft . 6 ins .
Rigid wheelbase, 7 ft . 6 ins .
Total wheelbase (engine and tender ) , 52 ft . 91 ins .
Diameter of wheels (tender ), 3 ft . 91 ins .
Tender wheelbase, 12 ft . 8 ins.
COMPOUND TANK LOCOMOTIVES, EASTERN Rail
WAY OF FRANCE .
Another new locomotive referred to in the issue
for May 24th was the 4-6-4 type tank engine
(one of twenty), built by the Société Alsacienne de

Fig . 10.-WIRING DIAGRAM.

192
Dynamo

+

Voltmeter

Circuit B

Cubblico
Accumulators
Resistances

Curour

Switches shown
Lamps
must be on bb , thereby cutting out the lamps and
automatic cut -out . When the latter state of affairs,
the double-pole switch must not be on either ai , ai
or a .,, a ,, but on a dummy stop , or a a . The coil
used for the engine ignition gives a spark of about
in ., and is worked off a shunt taken from two of
the accumulators.
In conclusion , I may say that the whole installa

Constructions Mecaniques for the Eastern Railway
of France .
The second illustration shows the engine, which
presents a somewhat unusual appearance with
its two bɔgies, six coupled wheels, and high - pitched
boiler. As was before mentioned , the engine
is compounded on the de Glehn system with four
cylinders — two, the high - pressure, outside the
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A LOCOMOTIVE FIREMAN MAKES A BIG CAPTURE .
We in this country are accustomed to look to
America for stories of the " tall ” description, and
it is seldom that we look in vain . Of course the
writer does not wish to impugn the good faith
of that eminently respectable and veracious New
York journal, Railway and Locomotive Engineering
in reproducing the following account of how a loco
motive fireman hooked an American eagle from
the footplate whilst his engine was running at
something short of seventy miles per hour, but it
is excusable for anyone to look upon such a yarn
with some misgiving. The account of the incident
is as follows :
The fireman and engineer who took the Rocky
Mountain, Ltd., out of Denver one morning last
month captured an immense American eagle as it
was flying in the air. The experience is probably
unique in railroading. The unfortunate king
of birds will spend the remainder of his days in
satiating the wondering gaze of the crowds at
City Park. The eagle measures 7 ft . 4 ins. from
tip10 to tip.
It was about 1 o'clock Saturday afternoon .
when nearly at Limon , that the engine crew noticed
the bird flying low and straight ahead of the train.
The train was then travelling at from sixty to
sixty - five miles an hour, and if it did not change
its course it was evident that the eagle would be
overtaken . The bird was on the left side, and as
the engine flashed by the fireman reached out and
grabbed the bird by the leg and pulled it into the
cab. With the aid of the engineer the big fellow
was downed, and tied, but it made quite a fight.”
The writer was recently shown by Mr. J. F.
McIntosh, locomotive superintendent of the Cale
donian Railway, an owl which was taken from the
handrail of a locomotive by the fireman . It
alighted on the engine whilst the latter was in

ar

frames, and the other two, low -pressure, inside.
The latter drive on to the crank -axle of the leading
coupled wheels, and the former drive the intermediate
pair. Each cylinder has a separate set of valve
gear (Walschaerts), and the valves are piston- type ,
for the high-pressure, and flat slide D pattern for
the low- pressure cylinders . The boiler has а
Belpaire firebox, and is fitted with an extended
snokebox . All the wheels are braked, and the
springs of the drivers are connected by equalisers.
Altogether the design is a very advanced one , and
the dimensions show the engines to be on the large
side throughout. These latter are as follows :
Cylinders : H. P. , 14 ins. diameter .
L. -P , 22 ins . diameter.
Stroke, 251 ins .
Bogie wheels, diameter 2 ft . 10 ins.
Coupled wheels, diameter 5 ft . 34 ins .
Bogie wheelbase, 6 ft .
Coupled wheelbase, 13 ft .
Total wheelbase, 36 ft .
Boiler : Mean diameter, 5 ft .
Number of tubes, 229.
Diameter ( inside ), if ins.
Length of tubes, 14 ft .
Heating surface . Tubes, 1432.6 sq . ft .
Firebox , 150 : 7
Total , 1582.13
Grate area , 26 sq . ft .
Working pressure, 225 lbs. per sq . in .
Weight in working order, 88 tons 15 cwts .
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motion , and was easily secured . It has since
been stuffed, and now occupies a place on a table
in Mr. McIntosh's private room at St. Rollox.
An inscription setting forth the particulars of its
capture is attached to the stand .
This, however, is quite a small affair in comparison
with the feat performed by the American engineman .
Anything , however, seems possible in that remark
able country .
RE- BUILT COMPOUND LOCOMOTIVES , L. & N. W.
RAILWAY
The re -building and conversion of the Webb
three-cylinder compound goods locomotives on the
L. & N.W. Railway is being systematically extended
to the entire class. The engines are making their
appearance as two-cylinder simples with 191 - in .
by 24 -in . inside cylinders, and much larger boilers
than those originally fitted. Soon there will be
very few Webb compounds of any type left on the
L. & N.W. Railway except the four-cylinder engines
with their duplicated valve-gear .

Model

Electric

June 14 , 1906 .

Locomotives.

By E. W. TWINING .
HE subject of electric model locomotives has
THalready been admirably dealt with in The
MODEL ENGINEER by Mr. Henry Greenly ,
but it has occurred to the writer that , as Mr ,
Greenly's design was for a fairly large model, there
may be some builders desirous of making an electric
engine who would prefer a locomotive of smaller
dimensions than that already given .
The cost of the electro motors for a large model,
if bought complete ready to be put in the machine,
is high --- sufficiently so to debar many from attempt
ing to build . True, the mechanical skill required
to build motors is not very great , especially with
the aid of such drawings as accompanied the
articles referred to , so that the argument of cost
does not weigh with those who care to do the whole
of the work themselves.
At the same time, it is probable that many, not

EST
SERIE 8

3903

2570
Fig . 2. - COMPOUND TANK LOCOMOTIVE OF THE 4-6—4 TYPE.
A NEW LOCOMOTIVE DEPARTURE ON THE
GREAT NORTHERN RAILWAY .
Atlantic -type engine No. 1,410 , one of the latest
4-4-2 locomotives of the 251 class to leave
Doncaster Works, has been fitted with a smoke
deflecting device, having an opening in the upper
part of the smokebox front plate for admitting air
which passes along an inclined duct or passage
with an inner bottom converging from the shell
of the smokebox round the internally extended
portion of the chimney. Eccentric to this chimney
extension and surrounding it is an oval or other
shaped casing, so set as to leave the exit of the
duct or passage through the mouth of the casing at
the back of the chimney. The rush of air through
this duct when the locomotive is running thus
finds a vertical exit at the back of the chimney,
and thereby strikes against the smoke, gas products,
and steam as they issue from the chimney , forcing
them upwards and preventing them from striking
against the cab windows and obstructing the view
of the driver. A hood or covering plate surmounts
the opening in the smokebox front in engine No.
1,410 .

having the accommodation for a large gauge
railway, would be satisfied with a smaller engine ,
especially so if they could obtain ready- made suit
able motors at reasonable cost.
The design here given has been got out with the
idea of rendering this possible, the pattern motor
chosen being an undertype put on the market by
Messrs. F. Darton & Co. , of 142, St. John Street,
Clerkenwell , E.C. The type is named by them the
“ Pet,” and is catalogued at gs. in the size adopted
for our locomotive. Larger sizes can , however, be
obtained of the same design should the builder
desire to increase the size beyond the dimensions
given.
It will be seen from the accompanying drawing
( Fig . 1 ) that two of these motors are to be fitted
on a double bogie type locomotive ; but should
this model be considered still too large, and a four
wheeled machine of less power be preferred, one
motor only may be put in .
These motors, having three -pole armatures, are
or should be - self-starting when current is
switched on. Small motors, however, occasionally
fail to so start ; but if two are fitted as shown ,
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starting will become more certain , besides aug
menting the power of the engine.
It should be pointed out that, as purchased, the
field -nagnet windings are of about No. 22 gauge
wire, but this will be found to be of too low a
resistance. It would be well, in order to economise
current, to re-wind them with No. 28 gauge .
Referring to the drawing, it will be seen that
the left-hand half of the engine is in section , showing
the two motors and the method adopted for mount
ing them . The poles of the field -magnets are to be
drilled and tapped for screwing on brass supports,
whose lower ends are secured to the bogie frames.
The whole of the bogie would be best made of brass,
in order to avoid a partial bridging of the lines of
force between the poles of the electro- magnets .
The power of the motors is intended to be trans
mitted to the wheels of the driving bogie by means
of rollers forced on both ends of the armature
spindles ; the rollers rest upon the flanges of each
of the four wheels, the fanges being made rather
wide and flat. This method of gearing - shown to
advantage in the cross section, Fig . 2 -- makes a
most efficient drive ; it is the same as that adopted
in the small electric cars now on the market,
except that in our case the rollers are to be turned
from red vulcanised fibre rod instead of brass, in
order to avoid slipping .
The holes for the ends of the wheel axles of this
bogie should be made oblong vertically , to allow
the wheels and axles free movement up and down.
No weight is taken here , the whole of the weight
of one end of the engine being available for securing
adhesion between the wheel flanges and the rollers ;
thus it will be seen that the bearings of the armature
spindles become the carrying bearings of one end
of the engine, and it will be necessary to bush these
up from time to time with brass tube as they
become worn .
The bearings on the commutator end of the
armature — shown on the left- hand motor --will be
found to be the other way up when the motors
are purchased . They are to be turned round end
for end, so that the nutted terminals and brush
holders are above the spindle ; this will be neces
sary in order to clear the driving wheels. It will
make no difference to the working of the motor .
Both bogies must be made to swivel on a central
pivot screw , as shown, in order that the engine may
negotiate curves .
Å brush or collector is fitted on an insulating
block of red fibre underneath the motor bogie,
made from very thin hard rolled sheet brass, with
a thicker piece soldered in the centre as shown.
This brush is to rub the " third ” rail for collecting
the power current, the return circuit being via the
wheels and running rails. The third rail is shown
clearly in Fig . 2 .
At the opposite end of the locomotive a secondary
battery or accumulator of the horizontal type is
carried, giving an E.M.F. of 4 volts and having a
capacity of about 10 amp.-hours.
In the upper part of the cab should be fitted a
rheostat switch , consisting of a switch lever and
three contacts, and an off position mounted upon a
fibre block ; between the contacts two resistance
coils are connected , each having a resistance of
about 25 ohms .
The whole of the upper casing or bonnets with
the cab is to be made detachable by removing the
screws shown in both the sections, care being taken

polished

The Model Engineer and Bloctrician .

polished

June 14 , 1906 .

The Model Engineer and Electrician .

566

June 14, 1906 .

together, and the left- hand the same . A connection
from , say , the right-hand brushes is taken to the
collector B , and from the left-hand brushes to a
screw in some convenient place in the frame of the
engine. Now, the circuit formed will be as follows :
From battery to one arm of RS , and thence to
RR , through the wheels and frame to the armature
connections ; here the current divides, one portion
passing through one armature winding via the
brushes, and one portion through the other, re
uniting to pass to the collector, then through TR
to the other arm of RS, and through Ri to battery .
Having noted the direction of the flow of current,
we imagine the two arms of R S swung over to the
dotted positions ; the current will still flow from
PB to the same arm of the switch , but instead of
passing to RR it will pass first through T R , and ,
in fact , will pass the oppɔsite way through rails
and armatures. The effect of this will be to change
the direction of rotation , and consequently_the
direction
which the engine is travelling . Thus

to make spirally coiled connections to the rheostat
long enough to enable the casing to be lifted clear
of the motors and laid beside the engine without
disconnecting.
Turning to the electrical circuits of the batteries
and motors, a reference to the diagram , Fig . 3 ,
will show that the field coils F F are joined in
series-- that is to say , the current from the battery ,
which in this case is the accumulator A C, is made
Care
to pass through one coil after the other.
must be taken to see that the effect on the field
magnets is to make the motors revolve both in the
same direction after they have been placed in the
locomotive ; if they revolve oppositely , then the
wires from one of the field windings must be
changed over.
One connection from AC is taken straight to
one of the field coils, the other to the arm of the
rheostat R2 . From the contact of the rheostat
furthest from the “ off ” position another connection
is taken to the other field winding and the two

menyang

R2
AC
F

F

*zny

RS

A
PB

RR
TR

Fig . 3.
windings connected together ; the current flowing
through this circuit will convert the iron fields into
magnets .
The object of the rheostat resistances is to choke
or retard the flow of current , and so economise
when the full power of the motors is not required .
For the armature circuit either a primary battery,
PB , of bichromate cells, or another accumulator,
may be used , one connection from which is taken
direct to one arm of a reversing switch RS , and
the other to a rheostat similar to that fitted on the
engine . The reversing switch and rheostat may be
mounted on a board to be used as a power switch
board for operating the railway, and may be placed
at some convenient point near the track .
From the reversing switch two main connections
are taken to the rails, one being secured either by
means of a terminal or by soldering to the third
rail T R, and the other to one - or better to both
of the running rails RR. To complete this circuit
connections are to be made on the engine to both
the brush holders in parallel—that is to say, the
right-hand brush on each motor is to be connected

it will be seen that an operator at the switchboard
can stop and start the locomotive by means of the
rheostat switch, and reverse its direction at will,
whether it be at the near or distant ends of the
railway, or in sidings doing shunting duty.
An alternative method of connecting up and
working , which will have the advantage of saving
the accumulator current when the engine is stand
ing , is given in the diagram , Fig . 4.
Here the two field coils are connected in series
between the third and running rails, so that the
electro -magnets become energised when the rheo
stat on the switchboard is put over, and the
armatures joined in parallel are connected to the
engine accumulator.
On one of the poles of one motor is fitted a
contact -breaker, marked CB, of the form shown
on left - hand side of the diagram . It consists of
two light springs insulated from each other as well
as from the iron magnet ; they are mounted on a
vulcanised fibre or ebonite block, which is screwed
to the pole . On the lower end of the outer spring
is riveted a soft iron plate , and a little higher up
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is soldered a small piece of platinum foil ; a platinum
point on the inner spring should be so placed that
when the two springs are brought together the two
platinums make contact. From one of these springs
a connection is taken to the armatures, and from
the other spring a wire is run to the rheostat as
shown .
Normally the two Springs will be slightly
separated by their elasticity, but when the poles
become magnetised by the passage of current from
the switchboard battery the iron armature on the

on the engine or from a battery connected to the
track, with a collector for picking up the current.
Needless to say, the arrangement which provides
for reversing is by far the best ; but the non
reversing plan with accumulator carried on the
engine has the advantage of requiring no third rail,
and therefore such a locomotive would run on an
ordinary track similar to that for clockwork or
steam models . Fig . 5 is a diagram of the circuit
on such an engine .
A very pretty scheme for an electric locomotive

yman
R2

А.

CO

CB

RS

RI

PB
w

E

RR
TR

FIG. 4 .
contact - breaker will be attracted and held to the
pole of the field -magnet, thus closing the circuit
through the armatures and starting the engine .
So it will be seen that should the engine be re
quired to stand for any length of time the accumu
lator is automatically cut out , and it will not be
necessary to go to the locomotive to switch off the
current. The act of moving over the reversing

consists in making the engine in outward appearance
a steam model, either a single driver of front coupled
type being the best ; it need have no motion , and
only a tin or brass dummy boiler is needed .
One motor is placed in the cab with rollers
resting upon the trailing wheels, which then be
come the drivers .
The motor is connected up to an accumulator in

ming
AC

FIG . 5 .

switch will reverse the poles of the field -magnets,
and the motors will run the opposite way .
With this arrangement no
off ” position is
necessary on the rheostat of the engine, but the
resistances will be required as before for running
light or working light loads.
If it is not desired that the engine shall be re
versible, separate battery circuits will not be
required, and the motors will be connected up in
the same way as when purchased — i.e ., each with
field and armature in series. The motors together
-if two be used — will be then connected in parallel,
and may receive current either from an accumulator

the tender, the circuit being made through a
rheostat switch placed in the upper part of the cab ,
the lever of which will represent the regulator handle
for starting and stopping .
The circuit of this arrangement would be the
same as Fig. 5 , but with one motor omitted .
THERE has recently been unearthed near Vauxhall
Bridge one of the old wooden water pipes . These
pipes were formed of tree trunks hollowed , and
fitted into each other. South London a century
ago got part of its water supply from the Thames
at Vauxhall Bridge .
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Induction Coils for X - Ray and
other Purposes .
By John PIKE ..
( Continued from page 514).
III.- The Core.
UNDLES of soft iron wire of the gauge deemed
BВ
most suitable for coil construction are to
be purchased at a reasonable price ready
cut to length, and , if desired , straightened and
made up to the diameter required. Sometimes
the, bundles of wire will come cut approximately
only to length , and very far from straight. There
is an easy method of making the wires perfectly
straight - a method which the author has not seen
described in previousworks dealing with the matter :
this is to clamp one end of thewire in a strong
vice , which must be firmly fixed to the bench ,
now with a pair of strong pliers take a firm grip
of the other end of the wire, and pull. The pull
should be firm and steady, and the wire will be
felt to stretch slightly, but when released will be
quite straight. To get accurate length , screw
a block of wood near one end of the bench or table,
the exact distance from the edge that the wire is
wanted , and , using a pair of cutting pincers, or
nippers—not pliers — trim one end , lay it on the
bench, one end close to the block , the end pro
jecting over the edge is cut off, leaving the wire
( if of full length to begin with ) the exact number
of inches required. Having straightened and cut
a quantity of wire, sufficient as may be judged for
the diameter desired , the bundle may be got into
a true cylindrical shape by working as follows :
Bend a few spare wires into the shape of the letter
“ U ," and place within them as neatly as possible
the cut wires; being straight they will lie fairly
straight and close together. Having got rather
more than sufficient - it is rather difficult to guess
the right number — commence to turn the ends of
each “ U ” wire so as to firmly clamp the bundle,
also place more wires round, say one for every
inch or less of the length ; when all are firmly
secured take the bundle in the hands, and grasping
it tightly , give a rotary motion to the wires ; it
will be found that they will fall better into line,
and that we are able to tighten the binding wires.
This must be done two or three times, first the
rotary motion , then the tightening until - and
the result is certain --we shall get a perfectly
round and straight bundle and very tight. Naturally,
before this we shall have seen whether more wire
was necessary to get the diameter required in the
finished core or whether we have too much.
It is easy when the bundle is comparatively loose
to draw a few wires out or put a few more in , and
measurements should be taken several times
during the operation. The result is a truly sym
metrical core, as there will be practically no over
lapping of the wires.
Although the wire has been bought as " annealed "
or " re -annealed,” it is desirable to do this one's self;
therefore, before interfering in any way with the
binding wires beyond cutting them pretty close ,
place the bundle within a piece of iron tube, and
after plugging the ends with wood put the whole
in a good fire, make red hot, and allow to cool
slowly in the ashes ; the wood ends only serve,
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for the time, in keeping cinders and dirt out ; the
iron tube being lifted carefully from the ashes
the annealed core is removed comparatively clean
It may not be absolutely necessary to re -anneal
a core which - as wire-has been already annealed ;
but after the operations of straightening and
making up it may be that it is a wise precaution .
There is no question that the secret of the little
extra spark length we get in any finished coil , is
that every part has been very thoroughly done.
The method just described is rather rough on
the hands, but as thick gardening gloves are easily
procurable , and cheap, the risk of damage to the
article may be much minimised .
The core is finished by , after cleaning with a dry
hard brush , carefully taping with silk . Provide
a sufficiency of silk ribbon and dry it. Then
wind tightly round the core, removing the binding
wires as they are severally reached , and finishing
off by sewing or securing with stitches the first
and last turns. If { -in . tape is used it may be
allowed to overlap half its width so that we get a
neat and even double layer of silk the whole length
of the core .
The next operation is to soak the core with its
silk covering in shellac varnish or hot paraffin
wax until every part is thoroughly permeated .
If shellac varnish be used ( shellac, 2 ozs. ; methy
lated spirits, i pt. ), the core must be drained well ,
and then dried in an oven. Perhaps in view of a
further reference to the matter in the next article
it may be thought best to simply soak the core
will be ready
in hot wax, when , after draining,
for the primary winding.
( To be continued .)

Patterns for the

" M.E."

Otto

Cycle Gas Engine .

By T. D. GARSCADDEN .
(Continued from page 540. )
The Bedplate. — Primarily, the question of how
to make a pattern is one of how to make the mould ,
an ], as there are generally alternative ways of
doing this in all but the simplest forms, it is ob
viously wise to choose the most economical, taking
into account all the factors influencing a decision .
The chief thing is the number off , and a close
follower is the casting facilities. Now as we
only want one off, and are mostly dependent on
the ordinary jobbing foundry for our casting,
it behoves us to conserve our energies in the making
of the pattern and at the same time make it easy
for the founder to take our pattern in the daily run
of work ; cast it in the ordinary two - part moulding
box ; and charge by weight.
With these remarks to the readers interested I sub
mit the drawings of the bedplate pattern as fulfilling
the above conditions, and therefore, being best
for our purpose. I say our purpose , because
the drawings represent the manner in which I
have made my own pattern and coreboxes, with
two exceptions. The first of these is in regard to
the two snug-bosses. These , as I mentioned in
last article , I have carried straight across to join
top radius (and indicated by dotted lines on Fig. 21 ),
but an easy means of forming the curve by a loose
piece is shown , if such is desired , there being double

The Model Engineer and Electrician .

June 14, 1906 .

the metal to file or chip away here that there is
in the cylinder, thus making it preferable to provide
Scale of inches
5 6 7
2 3
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a pattern to prevent future waste in energy becomes
very fascinating when one has grasped the general
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Fig. 17.-HALF OF BEDPLATE PATTERN, WITH
METAL DRAWN OFF.

Fig. 18 .
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Fig. 19.-RIGHT-HAND HALF OF MAIN CORE- Box .
loose pieces on the pattern than to chip or file
even one casting.
This balancing of forces in the planning out of

principles involved , and has a far higher reward
for the student or amateur than the mere possession
of the pattern when finished . To my mind the
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forethought necessary is one of the finest exercises
for the brain that the engineer could have. One
has to think of several processes so dissimilar
and yet so interdependent on one another, and all
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moulding box, and, consequently, it becomes the
female half, with the metal drawn on it. I have
shown it as it is, however, to give clearness of
perception in comparing it with the main drawing
on coloured plate. Why I have turned it upside
down is to take advantage of an oval hand - hole,
41 ins. by 37 ins. , that I wish cast in the cam
shaft side, and just indicated on Fig. 21. The
ultimate use for this is to keep the waste used for
the gas engine only, with its own particular oil,
within the shell . Its temporary use, however,
is to provide an additional support for the otherwise
unbalanced core, thus lessening the necessity for
chaplet aid, although this is not a great matter,
ourcasting not having to be power proof.
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FIG. 21 — HALF SECTION
OF CASTING AT B.

(LOOKING FORWARD. )

% E

contributing to the one desired whole—the finished
machine. It is, in fact, true technical education
in the highest sense of the term .
The second exception is that I have determined
the opposite half of Fig. 17 to be in the bottom

Fig . 20. - SECTION OF
FIG. 19 AT B.
(LOOKING FORWARD .)

Should the reader favour the hand-hole idea ,
let him simply rebate down the thickness of metal,
5-16ths in . , in the desired position , and the core
will there have its support.
The hole in the casting could be covered by a
removable door, which could also be a name .
piate with the maker's name, as maker, and I
think this little prideful touch could very well
be pardoned in one who brings this engine to a
successful completion .
I do not think the actual making of the pattern
and core -boxes calls for any comment. It will be
seen that the main core is made in two halves, on
as the watercourse core -boxes
the same princip
of the cylinder. Make a separate little box for
the oil -box opening.
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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, 1 desired , but the full
name and address of the sender MUST Invariably be attached
though not necessarily intended for publication .)
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them a very simple form of Hipp clock which the
average amateur should be able to make easily ,
and also the very interesting plant by which we
synchronise thousands of clocks by the hourly time
signal we receive from Greenwich Observatory.
Yours faithfully ,
THE STANDARD TIME Co., LTD . ,

E. J. D. Newitt , Secretary.
Relics of S.S. “ Chatham ."
TO THE EDITOR OF The Model Engineer.
DEAR SIR,—I herewith enclose two photographs
in the hope that they may be of sufficient interest
to readers of THE MODEL ENGINEER. They
represent what is left of the engines and boiler
of the s.s. Chatham . This vessel, it will be
remembered , was sunk in the Suez Canal
during September, 1905, and owing to the
impediment to traffic had to be blown up.
The effective manner this was carried out
can plainly be seen by the havoc which
has been wrought to the engines and boilers.
The boilers are torn to pieces and bulged
in as if they had been tin cans, while the
shafting and engine parts are twisted into
all kinds of shapes.
The photographs were taken at Port Said ,
where boilers, engines and what is left of the
Chatham calmly repose on the bank side.
W. Y. STOBBS.
Yours truly ,
South Shields.
Re Electric Clock .
TO THE EDITOR OF The Model Engineer.
DEAR SIR, –We are afraid Mr.Collier Fletcher
cannot claim much novelty for his clock illus
trated in The MODEL ENGINEER for May 17th.

Fig. 1.—MACHINERY OF s.s. “ CHATHAM ."
It is a very crude reproduction of the Hipp clock ,
which has been made and sold in millions during the
last quarter of a century, and has lately been re
invented and made as the “ Ever -ready ” clock in
England .
If any of your readers are interested in the
application of electricity to horology , and would
favour us with a visit, we shall be pleased to show

19, Queen Victoria Street,
London , E.C.

FIG . 2 , —THE BOILERS.

The Permanence of Permanent Magnets.
To The EDITOR OF The Model Engineer.
DEAR SIR , -In your issue of May 24th, a
correspondent speaking 1of
the permanence
of permanent magnets ) states
when a
magnet attracts an armature through a cer
tain distance it is obvious that work is
done . "
To my mind it is not so obvious — work
is done only when the point of application of
a force is moved.
In the case of the magnet attracting an
armature no movement of necessity takes
place ; consequently no work is done . Also
in the case of a generator with permanent
magnets , the magnets themselves do no work,
only the armature coils which cut the lines
of force radiating from the magnet .
Of
course, when a magnet draws the armature
to it, work is done and the kinetic energy of
the armature is converted into heat by its
impact with the magnet, and consequently
the potential energy of the magnet and arma
ture is decreased ; but as soon as the armatute
is withdrawn from contact with the magnet, work
is performed and the potential energy of the armature
and magnet is increased. Thus, in the end no energy
is totally lost. Your correspondent evidently has
confused the terms " work " and " force."
Wbile a magnet is only attracting, it is doing no
work, and consequently loses none of its energy .
If a weight be suspended it is doing no work, but
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Queries and Replies .
Atention is especially directed to the first condition gluen belove
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 palating 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 :-- 11) Querles dealing
with distinct subjects should be written on different slips, on
one side of the paper only , and the sender's nams must be in
scribed on the back. ( 2 ) Queries should be accompanied,
wherever possible, with fully dimensioned skaches, and corre
spondents are recommended to keep a copy of their Querles for
refa ence. ( 3) A stamped addressed envelope (not post-card)
should Invariably be enclosed, and also a Queries and Replies
Coupon " cd out from the advertisement pages of the current
1 Issue. (4) Queries will be answered as early as possible after
recept, but an internal of a few days must usually elapse before
the Reply can be forwarded . (5 ) Correspondents who require
an answa Inserted in this column should understand that some
weeks must clapse before the Rep can be published . The
insertion of replies in this column cannot beguaranteed . (6)
All Queries should be addressed to The Editor, THE MODEL
ENGINEER, 26-29, Poppin's Court, Flea Stred, London, E.C.)
The 10
following
recently are
: sciated from the Queries which have been replied
(15,567] Partial Failure of Small Motor to Generate.
P. W. v . (Hartshorne) writes : I have made an 18 -wattundertype
dynamo which will not excite. The winding recommended was
lb. No. 22 for fields, and 14 ozs. No. 24 for armature. It has
always worked well as a motor and gave a 6-volt currentwhen
separately excited from a 10 -volt accumulator. Seeing similar
cases in the Queries columns, I re-wound the armature with No. 28
D.S.C. S.W.G. wire, getting on almost 2 ozs. The machine still
refuses to excite. I think it is because the wireon the fields is too
thick, and consequently too short. I get a faint spark at the
brushes when run in same direction as a shunt-wound motor. I
wish to keep the armature winding as it is (No. 28 wire) and re
wind the fields ( to get a higher voltage). The armature is 8 -slot

e

TO THE EDITOR OF The Model Engineer .
DEAR SIR ,-1 beg to thank you for Mr. Gill's letter
to hand this morning. To attract, means to draw ,
or to cause to approach . A piece of iron cannot
be said to be attracted unless it is free to move
within any limits you choose.
Hence to say
" attracted through a certain distance " is precisely
the same as saying “ moved through a certain
distance " ; so that if one is going to be so exact
in the matter of phraseology it is I wbo am correct
in saying that it is obvious under those conditions
that work is done . Had I been referring to the
latent force of the magnet in question , I should
have said “ the tendency to attract,” etc.
There is no need to confuse the two terms
“ work " and " force." If Mr. Gill reads my pre
vions letter carefully he will perceive that he has
not quite grasped the meaning of the third para
graph - in fact, he does not refer at all to that
part of my inquiry.
Although both problems are interesting and
perhaps complex , I think the one fist enunciated at
any rate is sufficiently clearly put to convey my
meaning . I should indeed be glad to hear what
other readers have to say on the matter.— Yours
T. P.
faithfully,
Jesmond .

drum , it ins. diameter and 14 ins. long. As near as I can judge,
there are about70-80 conductors in each slot. Thereissufficient
residual magnetism in the fields torun as a motor with a fair power .
I enclose full size drawings of fields. I wish to know with what
size (S.W.G.) s.c.c. wire I must wind the fields to get the machine
toexcite. Could you also tell me what output Icould expectfrom
it ? What kind of power (about 1 h..p.)would you recommend me
to bave oil( paraffin )or steam ? We have nowater or gas bere .

3

on being lowered it begins to perform work wbich
can be utilized as in a clock .
Work is arithmetically the product of force and
distance, and attraction is only a force . - Hoping I
have made myself clear, yours faithfully,
Potters Bar.
A. J. GILL.

June 14 , 1906 .
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Query 15367
FIEI.D -MAGNETS FOR AN UNDERTYPE
ELECTRO -MOTOR,

Have you tried the machine with fields connected in ser es to
the armature since re-winding the latter with No. 28 ? The
voltage depends upon the speed and the gauge of wire on armature,
provided youhavea sufficiently strong field to begin with . * Machine
should run at 3,000 revolutions. What voltage do you get at that
speed with No.22 S.W.G. on fields ? . It is probable that the field
coils are absorbing most of the voltage when connected in shunt.
Try winding field -magnets with No. 26 S.W.G. in shunt, and
make sure youare getting the full speed - 1.e., that there is no loss
in thedrive. We should not expect more than 15 watts output.
(15,921) Charging Cells . J. S. (Derby) writes : Will you
please answer methefollowing question. I am going to charge
some batteries for motor ; shall I be right as per my sketch ?
Can I charge without volt and amperemeter ; and how long
will it take to charge them or how can I tell when they are
charged fully ?

Lamt

-Naik

Query 15921
DIAGRAM OF CONNECTIONS FOR CHARGING
ACCUMULATORS.

No ; your sketch is incorrect. You have placed cells in paralle
with lamps, whereas they should be in series as shown in sketch
The cells should show 2'4 volts per cell when fully charged . You
could use a small lamp of known voltage as an approximate test
but we should advise you to get a small voltmeter .

June 14, 1906 .
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( 15,575] 350 -watt Dynamo Windings. A. E. B. (Maccles
field ) writes : I should be greatly obliged ifyou will answer me a
few questions re small dynamo (Kapp type), which I purchased
with the armature finished complete and magnet-wound ; but I
want to change the latter for one that I have had cast of better
design. The dynamo was represented to have an output of
50 volts 10 amps., but I think that is entirely wrong. I will give
you a few particulars of same, and then I should be glad if you will
inform me, what kind and quantity of wire I shallwind thefield
magnet with to get its highest output ? The armature is an
eight-section cog-drum , and has fifty -three stampings 2} ins.
diameter and 41 ins. long. The small sample of wire is what the
armature is wound with , and the cther is a sample that the field
magnets were wound with , which I have now dispensed with.
Kindly answer me the following questions. ( 1) Gauge of samples
of wire (2) Kind and quantity of wire for field -magnets . ( 3 ) Ap,
proximate output of dynamo in volts and amps. ? (4) Speed
which dynamo must run at. (5) Size for pulley on engine, to
run with pulley that I have prepared on dynamo, which is
I 11-16ths ins. to attain the correct speed . (6) Are main wires
from dynamo to switchboard connected up to field -magnets' ter .
minals ? I might say that I want it for charging and lighting.
(1) No samples enclosed. ( 2 ) Youwill find mostoftheinformation
required in our handbook, “ Small Dynamos and Motors," 7d,
post free. Compare your machine with the scale drawings given
therein . (3 and 4) Machine should give about 350 watts output
at ins.
2,500diameter
r.p.m. would
(5) With
engine running
300 of
r.p.m.,
r.p.m.,
15
be required
to give aatspeed
2,500awheel
with a I 11-16ths pulley. (6 ) The question is not clear . The field
magnet wires are connected in shunt to the main circuit, but may
have an adjustable resistance (which may be mounted on switch
board ) connected in series with the field circuit.
( 15,870 ) Boiler Queries. T. H. (Hull) writes : I have made
a vertical engine, size 2} by at single-cylinder D.A., and have
in view two boilers for same. ( 1) Vertical boiler 36 ins. high,
15 ins. diameter, with one flue up centre , 31 diameter inside,
shell i in . thick . I wish to know if it is possible to make additions
to this boiler, so as to be able to supply steam to above engine
500 r.p.m., 75 lbs. pressure ; or is the shell too small ? (2) The
second boiler is, I believe, of the locomobile type. It consists of
a drum 14 ins. diameter , 13 ins, high, and contains 360 copper
tubes in . outside diameter ( fire tubes ). There neither steam
or water gauge on this boiler, and I do not seeis how
the water
gauge could be attached , as the circumference of the boiler is
wound with several layers of steel wire . I suppose the boiler is
used in a vertical position ? What I wish to know is if this boiler
is suited for muddy river water , as I intend to use engine in a
small launch ? Also, if a water gauge is wanted on this type of
boiler, and, if so ,how fixed? The working pressure ofthe boiler
is stated to be 150 lbs.
(1) The present boilerwill, of course, not accomplish the work as
it stands. We would advise the effective heating surface to be not
less than 3,200 sq. ins. To do this we should allow the present
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presume your drawing is correct, and that the boiler is not one of
the ordinary.coal- fired vertical centre-flue type. If it is, then the
above recommendations will require to be modified . (2 ) With
regard to the second proposal, the boiler is, of course, sufficiently
powerful for the work , but we do not care for wire-wound shells.
No difficulty should be present in fitting the water gauge ; this
can be attached to a column fitting on the ends of the boiler
( Fig. 3 ). These boilers are used in a vertical position in con .
junction with petrol-fired burners. Pressures used vary up to
225 lbs. per sq. in. A water gauge is, of course, a necessity. With
reference to the water, it depends on the quantity of solid
matter present, and whether it can be strained or filtered out.
(15,859) Train of Gearing for Recording Instrument.
A. D. (Glasgow ) writes : Enclosed is a rough sketch (not repro .
duced ) of a drum , with a scaled chart round it, a centrifugal
governor acting as a pointer or speed indicator, and a driver wheel
geared to same. The drum is 18 ins. circumference ; it is to move
1-96th circumference, or 3-76ths in. ( the length of one unit on
chart), for every 583 revolutions of the driver wheel - i.e., one
revolution of drum to 55,968 revolutions of driver. Kindly show
me, or give particulars of, how this could be simply done, and
where the speed reducing gear could be obtained ,

driven ashred
d
a

overy 15899
GEARING FOR RECORDING INSTRUMENT .
Mount a toothed wheel on the driven shaft having ten teeth ,
and let it gear into one having 5,830 (or make up a train equiva.
lent). To the latter is fixed a tooth wheel having, say, ten teeth,
which gears into another having 960. On the base of drum you
must fix a rack in some convenient way into which another tooth
Smokebox

Water.gouge

Column

- 1544
Query isgro

FIG. I.

80 -

tubes

Superheater
Query. 15870
FIG . 3.
FIG. 2.
IMPROVEMENTS TO SMALL POWER BOILERS.
Centre flue toremain , and fit, if the fuel is to be oil, about eighty
wheel of any convenient number of teeth can gear. The result
small tubes, f in . diameter, around it. To prevent the whole of
will be as shown diagrammaticallyherewith. Speed of driver, 583 ;
the heated gases passing up the centre flue, instead of through the
ratio of a to bequals1 to 583, ditto c to d , : to96 ; ditto e tot, i
small tubes, we would recommend the addition of a coiled super
to 96. Thus for 583 revolutions of driver b revolves once, and a
beater (see Fig. 2). The generator will then work very well,
revolves 1-96th revolution ; hence the drum also moves 1-96th of
although it would be better if itwereonly about 24 ins, high. We
a revolution, as required.
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( 14,660 ! Small Motor Trouble ; Accumulators. G. V. D•
London, N.W.) writes : 1 should bevery glad of any advice on the
following.
I have built a motor as per enclosed data . The
field stampings were roughly chiselled to shape, and then bolted
together and filed up accurately. The armature is made from
standard stampings. ' Insulation is perfect, as it gives no sound
at 10 volts, with an Edison telephone receiver in circuit. I wound
fields with 6 0zs. No. 24 wire, and armature with just a little over
1 oz. (this was as much as I could get on). Judging from the
diagrams and windings for machine on page 20 of your book,
" Small Dynamos and Motors , ” the above windings seemed about
right. At 4 volts the motor runs well (probably 2,000 s.p.m.),
but takes a greatdealtoo much
- viz.,6 amps.—when coupled
in shunt, but will not run at current
all in series. I have wound fields
with 200 turns of No. 20 s.c.c., and coupled in series. Motor
runs well, but still takes very excessive current (about 5'5 amps.).
Considerable back E.M.F. was generated with the No. 24 wire on
fields, but it did not keep the current down. As a dynamo, I
think the machine should give about 10 volts and i amp. ; there
fore it seems to me that 24 watts is excessive current at " no load "
when running as a motor. With the 24 winding on fields, I tried
putting resistance in armature circuit, but machine would either
not move or would go very slowly. Even 2 ins, of iron flower
wire in armature circuit pulled the machine up. Am I right in
thinking ar nature is too short for its diameter ? " I thought that as
I madethe field of laminations this would not matter, although the
somewhat similar machine on page 20 of “ Small Dynamos and
Motors " has an armature equal in length to diameter ; there is
also excessive sparking at the brushes. (2) I have an accumulator
( 20 amp.-bours) which, after being charged, “ bubbles " con
tinually, just as if it was being charged. Is there any remedy
for this, as it seems to me that something must be being used up
to produce so large a quantity of gas ? Would a cell only showing
2'3 vclts per cell when fully charged indicate that the acid was too
weak or too strong ?
Re Motor. (I) You do not say what your armature is, but we
presume a coggeddrum ; also you dimension the length of armaturo
core as 16 ins. We presume you mean 6 in ., as this would agree
with the scale of the drawing. We do not consider that the fault is
due to want of length of armature, though this dimension is rather
small, but possibly to cne of the following :-(a) The field coils
connected so that instead cf producing N and Ś poles the mag
netism is short- circuited through the magnet, and the armature
runs in a field created by its own current; this seems to be the
probable cause ; it can be checked by Fig. 2 of our Handbook
No.10. (6) Wrong connections in armature. This can be checked
by the winding diagrams in the same book. ( c) Stampings of non
magnetic steel, and not soft iron ; this can be checked by test
with field coils excited alone with armature out. ( d ) Ampere
meter reading wrong not probable. (C) Try re-winding with
finer gauge wire. Re accumulator. (2) There seems to be either
a short circuit between some of the plates or local action going on
at the surface of one or more of the plates due to impurities ; it
would account for the drop in voltage. The acid solution should
be tested by means of an acidometer (hydrometer) for pasted
plates ;the specific gravityof thesolution should be approximately
1-2 when the cell is fully charged , and about 1'16 when discharged
to its permissible limit .' It is better to obtain acid solution ready
mixed from the battery makers, as ordinary water may, if not dis
tilled, contain impurities which will attack the plates and cause
local action . If mixed by yourself, brimstone acid of specific
gravity 1:84 should be obtained and mixed with soft or distilled
water ,4 parts acid to 21 parts water, measured out. If you know
the makers of the cell, it would be well to ask them for advice as to
their usual practice.
( 16,106] G.W.R. “ County " Class Locomotive. A.H.S.
(Clapham )writes : I should be obliged if you would publish a line
drawing of the " County of Middlesex " class on the G.W.Rly.
We have received from the G.W. Rly. Magazine a photograph
of one of the engines, which at the time your query was received
was awaiting a convenient opportunity of publishing, and there
foreinclude it herewith, together with a copy of the official drawing
received from the company. The type of engine is one wellsuited
to model work, as the coupled wheelbase is short, and the cylinders
outside. It will be noticed that although the new standard cast.
are really fitted
iron chimney is shown on the drawings, the engines
with funnels of the old pattern. This is the case with many types
of new engines on the G.W.Rly ., and model-makers will do well
to enquire before they use oneor the otherfunnel in conjunction
with a model of any given engine.
15,980) Marine Boiler. J. S. (Ranelagh) writes : I have
just completed a model steamer, 4 ft. by 7 ins. beam by 6 ins.
deep; she is fitted with single cylinder engine, } by , and boiler
(marine type), u ins. long by si diameter, with 27-in.fire tubes
fitted with thirteen f copper cross water tubes. Although possibly
the boiler is not too big it is certainly too heavy, and on trying
her in the water, I find she is very deep in the water and has only
a bare it ins. of freeboard instead of at least 24 ins., which I was
calculating on . She is supposed to be a model of a T.B.D. , and
looks rather like one out of the water. I have a small feed pump,
3-16ths plunger by I -in. stroke , and I propose to fit it with gear
wheels to reduce the speed ( as I find that it does not work satis
factorily if it runs at a high speed ) and use it if practicable for
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feeding the boiler. Will this means of working the pump be satis
factory , and be big enough to keep the boiler water level fairly
constant ?
The design of the boiler ( single flue horizontal with cross water
tubes ) is al right, but we would rather seethe furnace at least
in . lower down. A f by } engine is plenty large enough for the
boat. We would have preferred a t by t, but after all, perhaps,
this would not make much practical difference. The new boiler
appears needlessly heavy too. We would dispense with the stay
and also suggest that for lightness you adopt plate,not castings,
for the ends and have the whole of the boiler silver - soldered .
The water tube may be 5-16ths diameter and about twelve in num
ber instead of using nine in . Use tube 1-20th -in . thick for the
fiue and 1-16th for the shell ; 5-64ths-in. plates will do for the ends.
If silver-soldered these need not be flanged . Water tubes may
be 1-32nd in . thick. With regard to thepump— if this does not
keep the water level absolutely constant it will enable the boiler
to run for a fairly long stretch. Do not allow pump to run over
about 200 r.p.m., and, if necessary, springload the delivery valve
and restrict the lift of the Suction valve to about 1-20th in .
Bverything depends on the efficiency of the valves and the tight
ness of the plunger gland in a model force pump.
[ 15,925) Boiler and Engine for Dynamo Driving . J. S.
(London) writes : I would be greatly obliged if you could let
me have particularsof what size engine is required to drive a
dynamo of 12 volts 8 amps., and alsowhat make of burners you
could recommend to keepup steam for a t -in . steel plate Cornish
type of boiler, 24 ins. by9 ins., with a 3t-in . firehole ?
We would recommend an engine it by 2, or its equivalent, and
a boiler with 350 to 400 sq. ins. of effective heating surface. We
would not recommend a Cornish boiler unless it is fired by solid
fuel and enclosed in proper settings. See “ Model Boiler Making."
(6,091) Bells, Telegraphs, and Telephones. F. C.
(Wollaston ) writes : I shall be glad if you can give mesome informa
tion with regard to the following, in your columns. ( 1 ) I intend
fixing an electric bell in my workshop so that it can be rung from
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Boiler. J. W.-S. (Wath -on -Dearne
wehetso44} begeto ask you a few questions re a vertical boiler
( 1) The boiler is to be 24 ins. by to ins . - would 1-16th - in . iron
do ? If not, what thickness please for, say, 90-100 lbs. pressure ?
(2) What number and size of tubes would you recommend ?
( 3) Height of firebox to be heated by coal or coke ? ( 4) What
amount of heating surface I should have and probable amount of
steam pressure 7 (5 ) Would it drive it- in . by it -in. engine ?
Also any other particulars you may deem necessary, I shall be
pleased to receive them .
(1) See “ Model Boiler Making," price 6d. net, 7td . post free.
No ; for a 10 -in . diameter shellnothing less than 5-32nds-in.material
is advisable ; for 90 lbs. use 3-16ths-in. plates. (2) Fit fifteen to
twenty tubes f in . diameter. (3) Height of firebox about 11 ins.
[4) Heating surface may vary between 600 and 800 sq. ins., accord
ing to number of Aué tubes employed. (5) Yes, quite easily .
See the above book , page 34, Fig. 1o, for designs.

The News of the Trade .
[ The Editor will be pleased to recelve 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
crltlcise 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 Tools and Sundries.
A large assortment of tools especially suitable for the require
ments of watch and clock makers, model engineers, etc., is
stocked by Messrs. Hirst Bros. & Co., Limited, Roscoe Street
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the house about 30 yds. distant, thus necessitating the wires being
out of doors. Would china knobs serve as insulators ? I should
erect a post near workshop , and nail a board on wall of house to
carry the insulators. What size bare copper wirewould be required
and where could I obtain it ? How many Leclanché batteries
would be required to work it ? (2) I have made two telegraph
instruments according to the instructions in your handbook,
" Simple Electrical Working Models , " fourth edition, but the
needles will only move one way, no matter how I connect the wires
of the electro -magnet. I cannot get any current from the battery
you describe, so used a bichromate. The electro-magnet is very
powerful when connected direct to the above battery. (3) I have
also made two telephone instruments according to Chapter 3 of
your handbook, Simple Electrical Working Models," fourth
edition , but get no result by connecting the terminals of each
instrument by wires and use as with an ordinary telephone. Would
a battery introduced to the circuit improve matters ?
( 1) Yes ; but lead -covered wire would save you this bother.
No. 20 S.W.G. wire would do for lead and return ; can be had from
any of our electrical advertisers. A couple of Leclanches in series
quart size. ( 2) Either your connections are wrong somewhere,
or our needle is not well enough magnetised . (3) Yes ; you must
use some battery in the circuit, otherwise youwill not get any
results. See handbook, " Telephones and Microphones," 7d .,
post tree,

CLASS.

Oldham , Lancs . Amongst the smal workshop appliances may
be mentioned blow - pipe lamps, lathes, drills, vices,files, reamers,
chucks, polishers, screwplates, milling attachinents, etc. Sundries,
such as clock springs, small screws, brass, steel, and German
silver wire, tubes, etc., are allo supplied. Readers making
known their requirements to Messrs . Hirst Bros., will receive
particulars and prices.

New Catalogues and Lists .
W.J. Bassett- Lowke & Co. , Kingswell Street, Northamp
ton, have sent us a leaflet descriptive of their unique offer of tin
plate rails for model rolling-stock , of which only a limited quantity
of gauge1, 2 , 3, and is procurable at the low price stated.List
will be sent toreaders4 upon application .
J. E. Hutton , Limited, 81-83, Shaftesbury Avenue, London.
-From this firm we bave received a catalogue of the “ Ariel
Simplex " motor carriages , for which they are London agents, de .
scribing the special features and giving prices and illustrations of
the various types of " Ariel Simplex " cars.
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'HOSE of our readers interested in electrical
models will doubtless remember that we offered a
THOS
silver and a bronze medal respectively for the
best and second best model built to the design for a
3t -in. gauge double bogie electric locomotive,
given as a coloured plate with our issue of
January 7th, 1905. In view of making the neces
sary arrangements for exhibiting and judging the
models, we shall be glad to hear from readers who
are building, or have completed , a model to these
drawings and would like to enter their names for
this competition . Should any of the intending
competitors desire to have the time considerably
extended , we shall be obliged if they will give us
some indication as to the probable date when their
models will be ready. Without being precise as
to the day of the competition, we would suggest
that the meeting of the London Society of Model
Engineers in October would be very convenient ,
but as soon as the date has been fixed we will take
the first opportunity of announcing the further
particulars of the competition .

A. W. (Copmanthorpe) writes :- “ As you
express a wish to hear when any of the designs
given in THE MODEL ENGINEER have been success
fully carried out, I may say that I have made the
model yacht from Mr. T. Lochore's design , July 20th,
1905, and I shall be glad to send to any reader of
the M.E. Mr. Lochore's sail plan for the same,
which he kindly sent me. I am also making Mr.
R. F. M. Woodforde's small windmill, the materials
for which have cost is. 2d. When this is completed ,
I purpose making aworking model about twice the
size to pump water."

June 14 , 1906 .

H. J. P. (Chiswick ).— The reply to your query
has been sent through the post.
A. G. L. (Aylesbury ).— The manufacturers of the
Albany Rotary pump are The Albany Engineer
ing Company, Willesden Junction, London , N.W.
E. C. ( West Ealing).— Manyłthanks for your letter.
C. M. B. (Godalming ).- We will publish the par
ticulars required if drawings can be obtained
from the company.
J. B. N. (Wellington, N.Z . ) .—We are afraid we
cannot accede to your request.
H. B. L. (London ).—Wewould recommend you to
apply for membership of the Junior Institution
of Engineers : Secretary, Mr. Walter Dunn ,
39 , Victoria Street, London , S.W.
B. W. L. (Kingston Hill).-- We thank you for
letter received , and shall publish the same in an
early issue.

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 deşiring to see the Editor personally can only do
so by making an appointment in advance.
This Journalwill be sent post free to any address for 135. 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 allnew apparatus and price lists, etc. ,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
to be
addressed to THE ADVERTISEMENT MANAGER , "Thedeposits
Model Engi
neer," 26-29 , Poppin's Court, Fleet Street, London, B.C.
Al subscriptions and correspondence relating to sales of the
paper and booksto be addressed to Perçival Marshall & Co., 26-29,
Poppin's Court, Fleet Street, London, B.C.
Sole Agents for United States, Canada, and Mexico : Spon and
Street, New York, U.S.A., to whom
Chamberlain , 123, Liberty
all subscriptions from these countries should be addressed .

Contents .
G. J. G. B. (Calcutta) writes : - “ Having only
just come out to India I miss my private workshop
very much ; also my model engineering friends,
and I think there must be a great number of ama.
teur engineers out here, who would still like to
exchange ideas, though I am afraid that actual
model making is hardly possible, owing to the
heat. May I suggest that you, in THE MODEL
ENGINEER, advocate the formation of a society out
here, as I have no doubt that some of the more
energetic ones would like to do a little model work
in the cold weather. So far, we have to be con .
tented with reading the M.E. , and thinking what
we would do if we had only got the workshop left
at home.”
Answers to Correspondents.
-C. H. W. (Lausanne ).— Thank you for two views of
Simplon Tunnel, which are very interesting. We
are sending you two London views in return .

[ The asterisk ( * ) denotes that this subject is illustrated .]
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By W. HEYNE .

Mr. W. Heyne's MODEL STEAM ENGINE.

HE accumpanying photograph represents a
TH model horizontal engine which I made in
the early days of my apprenticeship, the
whole taking me about three years to complete. All
the nuts used were made in the following manner :
A rod of steel of suitable diameter was filed hex
agonal (with the aid of a template ), then put in a
self-centreing chuck and a hole drilled and tapped
as far as possible through the centre. The nuts were
then turned and parted off with a hand tool until end
of hole was reached , then the process was repeated .
The cylinder ( cast iron ) if ins. bore, is lagged
with mahogany strips held in place by two polished
brass bands. Cotton well soaked in tallow is used
in place of piston rings, which gives good results.
in . dia
The stroke is 2 ins. Piston rod (steel),
meter, 5 ins. long. Connecting -rod (steel forging)

is fitted with adjustable brasses held in place
Crankshaft ( steel
by strap, gib and cotter.
forging ), 1 in. diameter, reduced to fin . where
fitting in bearings, was made in the following
fashion : the straight portion of the shaft being
first turned to finished size, then mounted on a
couple of V blocks and centre of crank -pin marked
off accurately on both sides of crank ; it was next
put between cer tres of lathe (special long ones
having to be made) and crank pin turned without
the least buckling. Flywheel, 8 ins. diameter by fin .
face; pulley, 2 ins. diameter, i in . face ; bed ( cast
iron ), 13 ins. by 3 ins. ; length over all, 15 ins. ;
height over all, 8 ins. The engine is fitted with
Stephenson's link motion , which was added after
the engine was made. The two eccentrics (mild
steel) are made in one piece keyed to the crank
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shaft, thus requiring little setting. The eccentric
straps are brass castings fitted with lubricators.
Reversing is effected by means of a lever and
quadrant — the lever can just be seen in the
photograph ,
The governor operates a piston type throttle
valve placed on top of steam chest. The engine,
which is mounted temporarily on a wooden bed ,
runs very well under steam at about 500 revs. per
minute, the governors dealing with varying loads
splendidly . Should any reader contemplate making
a model similar to this and wish for further par
ticulars concerning this engine, the writer will be
pleased to answer enquiries .
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faceplate, which is 81 ins. dia, by i in . The framed
wooden base is shown at C, and D shows the
magnet box, whilst E is the cast-iron table which

ΕΑ
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SECTIONAL PLAN,

Some Useful Workshop Devices

CE

By V. W. DELVES-BROUGHTON .

IF

GRINDING , LAPPING, AND POLISHING.
( Continued from page 532 ).
f the reader of this article has power available, I
should advise him to try the following expe
dients, as it will save him a lot of trouble and a
very large slice of his file bill. Erect a headstock
similar to an ungeared lathe, but with the bearings
thoroughly casedin, so that no dust can get into them ,
and on the spindle place an accurate faceplate , which
should be fairly heavy - say 87 ins. diameter by
i in . thick — and should be roughened on its face by
having a number of scores turned on it , especially
near the periphery . In front of the faceplate a
table is fixed about 2 ins . below the centre, and

F

Ic
H!
D
SECTIONAL ELEVATION ,
FIG. 2. - MAGNET FOR HOLDING WORK.

의

is faced on the lathe. F is the driving pulley.
A useful adjunct to this machine would be a
sliding table made with
parallel bars, after the
manner explained in pre
vious articles in this series.
If much iron or steel work is
B
used a magnet to hold the
pieces required would prove
useful ; a good design for
F
such a magnet is shown in
Figs. 1 and 2 , wherein A is
F
the magnet coil - 1,000 turns
D
No. 22 S.W.G. , S.c.c. wire,
about it lbs.; B, the W.I.
magnet core, 11 ins. by 21
ins. ; C., W.I. pole pieces,
A
projecting faces 14 ins. by
1 in . , spaced } in . apart ; D,
brass box containingmagnet;
E , the ebonite cover plate
and
carrying
terminals
switch (which are
not
shown ); F , tilting screw ;
the studs are turned on end of
C
core to hold all together ;
and H is the stop to rest
articles upon ,
At the commencement of
FIG . 1.-GENERAL ARRANGEMENT OF FACING GRINDER .
the description of this face
grinding apparatus I sug
truly at right angles to the faceplate. To the face
gested that only those who have power will find it
plate is attached a sheet of emery cloth ( I have
useful, the power required being about 1 h.-p. , and
found Oakey's “ blue-black " the best , but I
then umber of revolutions at least 2,500 per minute.
I have tried a number of cements and have
believe special discs are now manufactured ), and
any work that it is required to face up is held up.
found that heating the plate and smearing with
ners' cement gives fair
Its, the plate being
against the revolving disc with a light pressure.
Referring to Fig. 1 , A is the headstock ; B the
simply laid on the cloth on a flat surface till cold .
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Perhaps a solution of pure rubber in benzine gives
better results, if applied in the following manner :
First coat the back of the cloth and allow to dry
(a number of sheets can be done at once, as they
will keep) ; then when required slightly warm the
faceplate and give a good coat of the cement , and
quickly place in contact with the back of the cloth.
The worst of this cement is the time it takes to dry
and the difficulty of removing it when it is required
to apply a fresh sheet of emerv cloth. The diameter
( 81 ins. ) is fixed by the width of ordinary emery
cloth, but I believe that special sizes are now made
for disc machines.
Another useful machine is an ordinary emery
wheel mounted on
mandrel and run between
centres. With the addition of a pair of pulleys
and another spindle this can be converted into a
strapping machine, which is extremely useful for
finishing irregular surfaces ; see Fig. 3 , in which
A is wooden base ; B shows brackets carrying
( C.I.) Centres; mandrel carrying driving and strap
pulley is shown at D ; the mandrel carrying idle
strap pulley is shown at E ; F is the cast-iron
frame carrying the mandrel, and G the strap pulleys
(wood with sheet iron flanges); the bolts are indi
cated by H , and wing nuts by K ; L shows the
slots in wooden base to allow of strap being tightened ;
and M the emery wheel on buff, and the driving
pulley is seen at N. Unfortunately , this is another
machine which is practically impossible to work
by foot power .
Grinding-in consists of grinding two surfaces of
nearly finished parts to a final fit by placing them
in position with some abrading material and a
lubricant between the surfaces. This mode of
finishing is, or should be, confined to conical ob
jects, such as mushroom valves, steam and other
plug cocks, the axes of surveying instruments, etc.
Emery should never be used for this purpose,
except for hardened steel or case -hardened iron , and
for most purposes carefully washed grit from a
grindstone trough will be found most suitable.
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used during the process ; water, paraffin , or turps
are all good , but oil, if at all thick, is liable to clog.
It is better to do all grinding -in by hand , work
ing backwards and forwards with a lift between
each turn , and periodically turning the valve, or
other article, partially round . Chauffeurs who
don't know their work are very fond of grinding in
their valves with a brace , running the valve round
and round with the grit in the same position, thus
scoring rings round the valve seats, instead of
grinding them to a nice even surface . Grinding -in
cannot be done on parallel cylinders, as the plug is
nearly certain to seize, unless it is slack to start
with .
The most satisfactory manner of lapping out very
M

B

FIG. 3a.
MOUNTED FOR GRINDING OR POLISHING .
small cylinders which cannot be treated in the
manner described with the lap and the article
revolving in opposite directions, is to make a long
parallel lap with a stiff core , and run the cylinder
up and down by hand , giving a slight turn between
each stroke, care being taken not to wear the
cylinder large at the ends. For most purposes,
however, an ordinary revolving lap can be used,
and the cylinder must be very small that cannot
be lapped in the orthodox manner . I have lapped
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Fig. 3.- UNIVERSAL GRINDING, POLISHING, AND STRAPPING MACHINE.
holes out as small as į in. diameter and over i in.
Failing this, carefully sifted and well-washed glass
deep, and found no difficulty .
dust is good. For finer grinding, diatomic earth ,
Another method is to use a split lap, with a wedge
tripoli powder, rottenstone, rouge, and potee
arrangement to expand it as it wears away . If the
powder may be used ; but in all cases the utmost
bore be quite true, and only requires polishing to
care is required to remove the last traces of the
finish it , this manner answers perfectly , but will
material from the object ground in , and for this
not correct errors in boring . Wood is, perhaps, the
reason it is advisable to use a fairly coarse material
most suitable material for such purposes.
to start with, and gradually work down through
( To be continued .)
the finer grades. A suitable lubricant should be
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Our 66 Workshop Problem
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viously is free from all strain , and the turnings can
readily get away, For turning these blanks, or
any small work , the lathe should be run at a high
speed , and the tools kept well lubricated with
soapy -water. With regard to feed , it will be
understood that this is done by winding out the
poppet head barrel .

”

Competitions .
Results of Problem No. 5 .
( Continued from page 557. )
Mr. W. H. Dearden .
Take a length of 5-16ths round mild steel , hold
the same in a chuck, projecting out far enough
to admit of making the necessary length of screw
running true. Now proceed to make a small tool
holder, as shown in sketch . Saw off a piece of
round iron or mild steel of large enough diameter
and proportionate length to suit the lathe, and bore
a hole through it to fit upon the barrel of the poppet
head , this in turn being held on the barrel by a set
screw . In the front part of this tool-box cut a
recess, as shown, in the bottom of which fix a
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FIG . 3a.
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l'ig . 3.- MR. W. H. DEARDEN'S SOLUTION .
piece of $ plate having a
hole through it, as
the second guide, and held in a central position
by two countersunk screws. Similarly make and
attach the front guide plate for the 5-16ths stuff.
In between the two guides two small tools are
placed and held in position by two screws.
This small tool-holder is quickly and easily
made, and will be found very useful for small
screw- blanks, or pins can be turned almost
to any length, in accordance to the depth of
the barrel of the poppet head , and of any
diameter desired by changing the guide plates
and altering the position of the tools .
FIG.
This method of turning blanks, especially

Mr. J. Brier.
The sketch shows part of a lathe live spindle
with drill chuck holding piece of 5-16ths rod to be
operated on , one end of which must be formed
as a blunt, round-ended cone , to enable the mill to

40. —MILLING TOOL, MR, BRIER'S SOLUTION .

RI
1
Fig. 4.-MR. J. BRIER'S SOLUTION .
where a quantity is required, is very advantageous,
start. The mill is inserted in tail spindle , which
and well worth the small trouble ofmaking the tool
had better be well out , and slack as it runs up
holder. Even if the lathe has a slide-rest this
the shank , so as to find its own centre . The end
method is far preferable , for the work is well
of the cut and length of shank of screw -blank are
stayed , both before and after turning, and ob
regulated by a screw -stopper inserted in the rear
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end of the mill. The hole in the mill is 'tapered ,
under side with a taper reamer, being careful not to
slightly larger at the inside end , and is ground out
enlarge the hole on face ; then with a three -edge
smooth and to exact size after hardening the
file, cut recesses as at ( a), leaving the two cutting
cutters. The cutters of the mill must be some
edges in one straight line across centre of hole ;
what in advance of the diametrical line of the
file metal away so as to back off the cutting edges,
mill , about 1-6th of the diameter of the hole. I
as at (6 ); then finish the cutter by filing surplus
made half -a -dozen of these mills some time since,
away, as shown at (c ).
and they have been invaluable
for many purposes . No milling
Loose popper head
appliance or its substitute was
Cop to slip
Chuck .
used in making them . They
cutter
on
Chucky
were turned and bored in the
same treadle lathe on which
they have been used , the cutters
being got out by hand and eye
with files, and “ only the points
Work I
of cutters are dead hard ."
Mr. C. W. Hollingworth .
Not being the possessor of a
Rose cutter
self-centreing chuck, I should
make one similar to drawing to
fit nose of mandrel , and boredl
Fig. 5.—MR. C. W. HOLLINGWORTH'S SOLUTION .
to fit strength of materia
used . Then make a rose cutter
to fit the tailstock , with a f - in .
This process is much easier than any description
hole up centre for a short distance ; then hollow out
can make it appear. While filing, the file should
no
be
will
there
that
,
so
clearan
for
end
back
ce
danger of the blanks sticking and then twisting
cut deeper at the edge than at the centre, so as to
enable it to clear the side which is not being cut.
off. To keep the material steady, fix a cap on to
the cutter bored out to the exact size of material,
I have endeavoured to show this in the sketch .
When finished this must be hardened and tempered .
and the inside of this cap to be about f-in, from
The material is cut as shown, the point being first
to
, and for
with screws
be fixed
to top
; it is at
edges holes
cutter large
turned or filed conical.
to allow
and bottom
have
( To be continued. )
lubricating and turnings to escape , as shown in
drawing.

The
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Fig. 6.—MR. H. SMYTH's SOLUTION.

Mr. H. Smyth .
From a piece of steel f in . wide, 1 in. thick,[and
3ins, or 4 ins. long, make a cutter as shown, Fig. 6.
The easiest way is as follows :-Drill a f- in. hole
in the centre of the steel, and slightly enlarge from

Latest in Engineering.

An Exceptional Load .—A load of a very
unusual character was recently conveyed from
Liverpool to Millbay Docks, Plymouth , by the
Great Western Railway . It consisted of a steel
mast, 138 ft. long and 3 ft, in diameter, weighing
approximately 14 tons, for a barque lying in the
Company's Millbay Docks. The mast was carried
on seven bolster trucks, taking its bearings on the
bolsters of the second and fifth vehicles - to which
it was secured-the distance between bearing
points being about 85 feet. The load was conveyed
by special train , and exceptional arrangements
were made to ensure safe working, including the
blocking of the adjoining line through certain
sections where sharp curves had to be negotiated .
Extra precautions were also taken at the curve at
the entrance to Millbay Docks, two travelling
cranes being employed on the adjoining road to
ease the load when passing on to the dock lines .
The same train conveyed three masts from Birken
head to Falmouth . These varied from 74 ft .
to 78 ft. in length, and were loaded on five bolster
trucks. The journey commenced on Good Friday ,
the route taken being via Hereford and Gloucester.
Swindon was reached the same evening, and the
journey thence to Plymouth was safely completed
on the Sunday . The mast constituted probably the
longest article ever conveyed by the Great Western
Railway.
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engines of the two-cylinder compound type,bearing
their joint names, and also that of Mr. Lapage,
were built both for passenger and goods service
on the line mentioned during the period covered
by the years 1889-1894, and some of the goods
locomotives, if not some of the tank engines, still
remain in use, unless they have recently been
broken up. Professor Von Borries died at the
age of fifty - four years, having only three years or
so previously, viz., in 1902, been given the rank
of Privy Councillor, and appointed Professor
the Science of Transportation at Berlin
of
University.

IOT

Professor Von Borries .-The death, which
occurred a few weeks ago, of Professor Von
Borries, removed one of the best- known from
among those who have made the improvement of
the steam locomotive one of the main objects of
their lives . Professor Von Borries was from the
first a great believer in the possibilities of locomo
tive compounding, and he was directly responsible
for the first introduction of that class of engine
on the railways of Prussia . This was in 1880 ,
when , at the age of twenty-eight . he was asked
to prepare for the Hanover State Railway a design
of locomotive having two compound cylinders and
fitted with a starting valve of the “ Von
Borries " type. Two engines were built
by the firm of F. Schichau, of Elbing ,
and they gave every satisfaction under
the conditions prevailing at that time.
As a result of some fourteen years of
continual experimenting, Von Borries
ОР
attained such a measure of success
with locomotive compounding that the
Government decreed , in 1895 , that in
future the compound system was to
be used for all express locomotives, and
for all goods locomotives making long
runs, on the Prussiar. State Railways.
Subsequently he turned his attention to
the four -cylinder compound locomotive,
and in 1890 invented a type of valve
motion specially designed to give a
simple means of equally dividing the
work between the high and low pres
sure cylinders . The lalest type of locomotive built on
this system for the Prussian State Railways was
illustrated in THE MODEL ENGINEER of Oct. 27th ,
1904. One of the engines took part in the famous
Marienfelde-Zossen speed trials , where it rendered a
very creditable account of itself , and a similar loco
motive was sent to the St. Louis Exhibition. Pro
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Fig. 2. - PLAN OF COIL.

A Sledge Shocking Coil.

By L. E. GILBERT.
HE photograph reproduced herewith is of
TH .a sledge shocking coil ; the plan ( Fig. 2 )
is a quarter full size. I constructed the coil
in my spare time last winter.
All the wood is well - seasoned oak ,
sawn out and planed up to the
sizes required , making the sledge
work very well without any stick
ing .
The contact-breaker is а
vertical one with pointed screw
and lock-nut. When I made the
core I could not succeed in solder
ing the ends by dipping in fine
molten solder in an iron ladle as I
found it impossible when the core
was perfectly clean . When I had
the metal in a crucible it tin ned
the iron to satisfaction , when not
too hot ; but if too hot it all ran
off the wire and left it tinned and
not stuck together. The primary
wire is four layers of No. 20S.W.G.
This was wound on by hand and
secured at the end by thread wound
in to hold it up. The secondary is
No. 36 S.W.G. , D.C.C. wound on in
the lathe alternately with a layer
Fig . 1.-MR. L. E. GILBERT'S SHOCKING COIL.
of paraffin -waxed paper until the
secondary bobbin was full.
The
coil was worked like this for some
fessor Von Borries was at one time associated , as co
time, giving great satisfaction, but the sledge
patentee, with Mr. T. W. Worsdell , when the latter
could not be put or worked on by hand regularly,
occupied the position of Locomotive Superinten
and there was no indicator to see how far it could
dent to the North -Eastern Railway. Several
be held , so I made the lever and dial.

The Model Engineer and Electrician .

The lever is a piece of oak 74 ins. long, $ in. by
| in. , with link to secondary coil. I had to find out
where the link worked best on the lever to centre
of secondary coil. I found it worked best a little
by centre when coil was up.
The dial is a piece of board 5 } ins . high, with
to the circumference of dial ,
top rounded
hand on front for pointer, and an old clock cog
wheel on the back working in a rack. The rack
was an old window blind rack filed to fit cog
wheel, and the arrangement worked very well.
The coil is worked from telephone batteries in the
house when convenient and is used for medical
purposes.
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tools for this class of work were the soldering
bit and the fretsaw .
For those readers who may like the design I
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A Clockwork Model Locomotive.
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By J. PERRIER .
' HE following is a description of a model 4–6–0
y
completed with the aid of a few of the simplest
tools. The design is my own , and embraces
features of some well-known locomotives. With
the exception of the dome, which is of wood , the
engine is constructed entirely of metal. The pair
of main frames were cut out simultaneously from
two pieces of 1 • 16th-in . brass window band
( soldered all round the edges), a fretsaw being used
for this purpose. The clockwork was obtained

from a it-in. gauge engine, which was bought from
a firm advertising in THE MODEL ENGINEER , and
by means of extra gearing it works the model
beautifully. The intermediate wheel is the one
driven from the clock mechanism . The boiler,
cab , and the rest of the fittings were made of
tinplate, etc. The axles are of brass, tapped , then
screwed into the wheels, and run in axle-boxes
* in . thick . The brakes, one to each of the six
coupled wheels, are worked on a system similar
to the one illustrated in THE MODEL ENGINEER
for February 22nd , 1906 .
Besides the above fittings the following might
be mentioned :—Steam sanding gear, H section
coupling rods, vacuum pipe, hand rails, cab rails,
spring buffers, spring draw -hook, lamp holders,
head codes, life guards, balance weights, wind
deflector on top of funnel, etc.
The engine is enamelled yellow , and lined with
black and red . I have found that the most useful

1

Fig. 2. -MECHANISM AND WHEEL ARRANGEMENT.

I왱
append a list of principal dimensions :-Scale ,
25-64ths in . to the foot ; gauge, 1-8 ins: ; diameter,
of six -coupled wheels, 2 7-16ths ins.; diameter of
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hole at each end , as at S. S, Fig. 46. A small
packing piece is here inserted to allow G to move
fairly easily when H is tightened up by means
of the screws just mentioned. G is drilled with a
number of holes, T, corresponding to the number of
conduits previously referred to, and by sliding Gone
way or the other the respective air ports
coincide more or less, as the case may be.
By the time the airreaches the opposite
side of vaporiser, V, it is thoroughly
heated , and it mixes with the oil vapour
and passes on to the inlet valve on engine
through the copper pipe F. It would be
advisable to lag the pipe F F to keep
the temperature as uniform and as high
요
as possible, however,
The whole vaporiser is mounted on
the firing block in the same manner as
was the chimney for metal tube ignition
described in a previous article. A cross
section through the lower part and firing
block is given at Fig. 47. It is possible
by this means to regulate to a certain
extent the time of firing the charge ;
but if we decide to make provision for
adjustment of this sort, we shall have
to arrange that the main oil well — which
is to be described later on — will also
Fig . 3.—MR. J. PERRIER'S CARDBOARD MODEL LOCOMOTIVE .
be capable of adjustment, as the oil in
the feed.cup, C , should always be at
the same level as that in the main oil
of footplate, 3 } ins. ; height from rail to top of
well, and is kept at a constant level by introducing
funnel, 57-16ths ins. ; diameter of boiler, 2 } ins. ;
an overflow in the latter. Cup C is supplied through
weight of engine only, 5 lbs.
a copper pipe entering at E , Figs. 43 and 46.
The action of this system is due to the suction
of the engine creating a partial vacuum in the
Design for a Small Otto Cycle
vaporiser, with the result that the level of the
oil in channel N rises in proportion to the difference
Oil Engine .
of pressure between that of the atmosphere and
that in the vaporiser, or a few drops of oil over
By WALTER C. RUNCIMAN.
flow and are converted into gas immediately on
( Continued from page 522. )
contact with the hot metal. A projecting piece
should be left on the inner part of vaporiser B ,
with town's
consideranoare
gas, we may
may consider
an ar
HAWith
towishedgas,thwe
as shown in Fig. 44. Fig. 46 is a plan , with the
rangement for vaporising the oil to run
oil-feed cup shown in section . The supply is
as an oil engine. Fig . 43 gives an elevation of the
regulated by the needle valve P, controlled by a
vaporiser, showing oil-feed
cup, C, in position. The
former consists of two parts
-castings — A and B. " The
inner part, B , is virtually the
ignition tube chimney, and
has a boss cast on at K,
which is drilled to take the
mouth of an oil burner of the
“ Ætna
type, used to heat
the tube.
A is the outer
casing, and slides over B,
making a good joint at top
and bottom , as shown. À
Fig. 4.-UNDERSIDE VIEW OF LOCOMOTIVE.
number of ribs, R , are cast on
the inner part, B, as shown
dotted in plan ( Fig. 46) . Thus a series of conduits
spring, as shown in Figs. 44 and 46, adjustment
are formed through which the atmosphere may be
being made by means of the milled screw , L. To
drawn into the annular space J. Fig. 44, and
shut off the supply completely , it is only necessary
thence down past the oil inlet to the outlet F.
to release the small handle D ; the spring then
A simple arrangement is shown at Figs. 44 .
shuts the valve immediately.
In the following
45 , and 46, for regulating the air supply to
article we will show the oil feed pump and pipes
vaporiser. H , G , are two strips of metal, the
which supply both the ignition tube burner and the
outer one, H, being slotted the whole of its length,
vaporiser with oil.
( To be continued .)
except where sufficient metal is left to take a screw

bogie wheels, it ins. ; centres of bogie wheels,
2+ ins. ; centre of bogie to centre of driving
wheels, 41 ins. ; centre of driving wheels to
centre of intermediate wheels, 2 } ins. ; centre
of intermediate wheels to centre of trailing wheels ,
31 ins. ; length over buffers, 163 ins. ; breadth
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Notable Models at

South

Kensington Museum .
( Continued from page 606 , Vol. XIII. )
II. - MODELS OF WELL-KNOWN TYPES OF BOILERS.
MONGST the
numerous
models in the
A
South Kensington collection of interest to
readers of THE MODEL ENGINEER , those
which so well describe the various forms of boilers
which have been invented or are now in use should
not be passed over in favour of the more attractive
and showy examples in the Museum . A close
study of the boiler exhibits is sure to show the
visitor that one or other of the ideas which he has
fondly imagined as novel are really old and tried
devices, which have been retained or discarded
according to their behaviour under practical test .
There are experimental models in which glass
ends and tubes are employed , by which means
it was intended to observe the circulation of the
water in the particular design of generator
modelled . In this class we may point to Coleman's
double boiler of 1879. Replicas of the earlier types
of boilers are also included , together with a series
of models in cardboard made by Mr. Winship
to represent the features of several important
boiler explosions. Each of these models is in
duplicate, one showing the original state of the
generator, and the other the pieces after the
burst." The distribution of the fragments is,
however, not shown to scale , as in some cases the
pieces were hurled more than 300 yards from their
original position.
There are also models of the " Field ” water tube .
as used by Messrs. Merryweather in their fire engine
boilers, and several types of vertical multitubular
boilers, in which the tubes are placed in a horizontal
direction after the manner of Cochrane's well
known generators, a model of which is also in the
collection . Another notable model is that of
Richardson's patent vertical boiler, which was re
ceived in 1874 on loan from Messrs. Robey & Co. ,
of Lincoln . There is no photograph of this boiler
available , but its design has many points of interest
to model engineers. A sectional diagram of this
boiler is shown in Fig . i herewith . It will be seen
from this sketch that the boiler is a combined water
tube and fire tube generator, and the arrangement
of these tubes is such that the hot gases must pass
through the water tubes before they pass to the fire
tubes.
The recent additions to the Museum collection
comprise two models of
Stirling
water tube
boilers—one model showing the external arrange
ments only, and the other, to the same scale, being
sectional. Amongst these models, one of the finest
is undoubtedly that of the latest Babcock & Wilcox
stationary boiler. This model , which is illustrated
in Fig. 3 , took the place of that shown in Fig . 2,
which was presented by the Messrs. Babcock and
Wilcox in 1888 , the chief difference being in the
design of the smaller details and the addition of the
superheater and its accessories in the later model.
This type of generator , since its first introduction
in 1867 , has been very much modified ; the model ,
however, shows a boiler of the present standard
type. The Babcock boiler is essentially made up

ician

and Electr

.

June 21 , 1906 .

of two parts—( 1 ) the inclined water tubes with
their connections ; ( 2 ) the horizontal steam drum .
The real work of evaporation is done in the water
tubes , which extend over the furnace, and are
fitted with a system of baffles for circulating the
heated products of combustion in such a manner
that the hottest gases are in contact with the
hottest water, and vice versa , * and also to present
as much tube surface as possible to the gases. The
tubes are inclined , and , as a result, the bubbles
of steam quickly rise through the tubes and
" headers " to the steam drum , at the same time
producing an excellent circulation of the water
throughout the generator.
In this boiler,of which the model is a one eighth
reproduction , the steam drum is 4 ft . in diameter.
In this drum the steam formed
the tubes is

Smokebox

Fire tubes

Combustion
Chamber
Water tubes

Crate bars

FIG.1.-SECTION THROUGH MODEL. RICHARDSON'S
PATENT VERTICAL BOILER .
separated from the water, the remaining water
returning through the vertical tubes to the lower
connection boxes and thence to the water tubes ,
where it is again subjected to the action of the fire.
Another important feature in the Babcock and
Wilcox steam generator is the mud collector .
This is attached to the lowest portion of the lower
set of connection boxes , and consists of a cylindrical
receptacle into which solid matter present in the
water can settle out of the path of the circulation .
The boiler shown has forty -nine tubes, which in
the actual generator are 4 ins . diameter and 14 ft .
long, made of lap -welded wrought iron or steel.
They are expanded at each end into the long zig
zag connection boxes or “ headers." These headers
are of wrought steel , and each hold one vertical row
of seven tubes. Opposite each tube there is a hand
hole , for cleaning purposes, the covers of which
are faced metal to metal and secured by wrought
iron clamps . The connection boxes are attached
to the horizontal steam drum by short tubes of the
same diameter as the water tubes, expanded into
* Whilst this is one of the principle desiderata in
the design of a boiler, the rapid circulation present
he Babcock & Wilcox type ensures a very uni
form temperature throughout. This point, there .
fore , loses some of its importance. ·
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the headers at the lower ends and into wrought
steel “ saddles ” above. The shell of the steam
drum is built up of mild steel after the manner of
an ordinary boiler, but the mud collector is some
times made of cast iron , this material having been
found to better resist corrosive action than steel .
. The mounting of the boiler is accomplished in
a manner peculiar to Babcock water tube gene
rators, the whole structure being suspended from
the frame of wrought-iron columns and girders
shown in the model , by straps at each end, thus

Fig . 2. - 14- IN .
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ing pressures up to 500 lbs. per sq . in . The model
now on view , with the superheater, shows also the
improved designed saddles. The superheater is of
the bent tube type. It has twenty - four solid
drawn steel tubes , which are expanded into two
wrought-steel boxes or “ manifolds." The upper
manifold is connected to the underside of the steam
drum , whilst the lower one has vertical pipes
leading to the stop valve , which rests (not fixed )
on the top of the steam drum . To prevent injury
to the superheater tubes during the time steam is

SCALE MODEL OF BABCOCK & Wilcox WATER - TUBE
South KENSINGTON COLLECTION .

BOILER IN THE

( First Model . )
leaving it free to expand and contract. The setting
is lined throughout with fire-brick, the baffles being
of the same material.
Large iron doors are provided at the front and
rear to give access to the ends of the tubes, while
smaller doors in the side walls and on top of the
boiler permit of the flues being cleaned by means
of a steam jet supplied from the boiler through a
flexible hose. The original of the model would
have 943. sq . ft. of heating surface , and be capable
of evaporating 2,500 to 3,000 lbs. of water per
hour. The boilers of this type are made for work

being raised from cold water , a small pipe is fitted .
so that the superheater may be charged with water
from the drum . To accomplish this, two cocks are
provided at the back end of the boiler, the larger
one admitting water to the superheater. Any
steam that is formed whilst the superheater is
flooded of course rises directly to the boiler, but
to prevent any water being sent over to the engine
when the latter is started the smaller cock is
operated and the water drained away. This
drain pipe is provided with a small water gauge to
show when water is present . In the generator
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fitted with the superheater, our readers will notice
the addition of the flat baffle over the top of the
tubes in front of the superheater tubes .
Fig. 4 is a model, to a scale of 1 -in . to the foot, of
a Lancasbire boiler fitted with Galloway tubes.
The actual boiler is 28 ft . long and 7 ft. diameter ,
and is capable of evaporating 6,000 lbs. of water
per hour, which , with an economical engine , should
give 300 horse -powei.
As most of our readers know , the Galloway
generator has two distinctive features—the water
tubes and the combustion chamber. In the boiler,
of which the model is a reduced facsimile, the two
34 -in . furnaces, which , of course , distinguish the
Lancashire type , unite half way along the shell
into one flattened tube, 6 ft. wide and 2 ft. 9 ins .
high , forming the combustion chamber . This chamber
is shaped so that it gives a certain resistance to
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is mentioned in the description of the boiler under
consideration , is , however, unfortunately not ex
emplified in the model.
The usual fittings are present - viz., blow - off
cock , 4-in . deadweight safety valve, high steam and
lower water safety device , water gauges , manholes ,
stop valve, etc. , and , in addition , the model shows
very clearly the external Alues and brickwork , this
being given in cross section on the right-hand side,
and complete on the left, the second boiler being
removed , as will be seen in the photograph .
( To be continued .)
TEST OF A Six - CYLINDER PETROL ENGINE . —The
testing department of Faraday House have conducted
a test of a six-cylinder 4 in . by 4in . Napier petrol
engine. The engine was coupled direct to a brake

Fig . 4. — MODEL LANCASHIRE BOILER WITH GALLOWAY FLUE AND WATER - TUBES,
drum, and the following test carried out : --The
engine was run for twenty -six niinutes whilst the
apparatus was being adjusted , and after a stop
of a few minutes the test was started , and con
tinued for two hours four minutes . The average
load throughout this period was 43 brake horse
power, the maximum load being 45.8 brake horse
power , and the minimum 42 brake horse - power .
After this test was completed a test was made to
ascertain the maximum load the engine could
maintain . Over a run of ten minutes ' duration
an average load of 47 brake horse - power was
maintained , the maximum reading being 48.3
brake horse -power and the minimum reading
45.9 brake horse -power,

.

collapsing , aided by the water tubes , which , as a
result of the shape of the chamber have their flanges
almost truly perpendicular to their length. Thirty
three Galloway tubes are employed , and to deflect
the hot gases amongst them , the side of combustion
chamber has four water pockets arranged in it .
The furnace tubes have welded longitudinal seams ,
and the separate portions are united by the well
known Adamson flanged joint .
The shell of the boiler is built up of rings , each of
a single plate , and the front end is connected to the
shell by a welded angle ring and gussets , and the
back end by flanging the plate over. The use of
gusset stays to support the ends, which is the usual
practice in large stationary boiler work , and which
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Controlled

Points

for Model Railways .
By B. W. S.
N designing the mechanism described below
of
railways , my chief object has been to design
something as simple as possible, but which will
have the effect of automatically locking the points
in position after the operating current has been
cut off. Several designs have appeared in the pages
of THE MODEL ENGINEER from time to time, but
in all of them the points seem capable of becoming
deranged after setting (say by the passage of a
train ), unless the current is kept flowing through
the coils of the solenoids the whole time. Now
as most of us have not too much current to spare ,
this is a serious consideration , and so I have adopted
the following method . I shall not attempt to deal
with actual dimensions , as I think every case will
demand its own special treatment , but shall only
try and describe the principles of the system
employed . The mechanism is installed in some
convenient position as near to the points as possible,
the necessary movement being conveyed by means
of the usual rods and angles .
In Fig. 1 , A and B are two solenoids, through
the coils of either of which the current can be passed
by means of a suitable switch . Between these
solenoids slides the soft iron core C, which is made
thicker for a short distance in the middle. This
thick portion has shoulders bevelled off to the thinner
part as shown . D is a horizontal lever, pivoted
at about two-thirds of its length from the core C,
under which one end of it lies. In the centre of
C on the underside is a short metal peg , which
engages in a slot in the end of D (see Fig. 2).
Close beside the core work the locks E and F.

The ends of these arms are brought over the core
(see Fig. 3 ), and are so placed that when the latter
has reached the end of its movement the one opposite
to the operating solenoid just clears the thick portion
of the core and drops behind the lever D, making
it impossible for D to move back again . The
cycle of events when it is required to set the points
is as follows : -Current is passed through the
solenoid A , which has the effect of drawing C in
F
H

G

HН

A
00

Electrically
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FIG . 4.- DETAIL OF SWITCHES .

oflora

that direction . Now C carries the metal peg ,
engaging D by means of a slot. This slot gives the
core a short movement before it actually pulls D ,
and during this time the thickened portion of C
raises the arm G and lock E , thus freeing the lever
D. The peg then reaches the end of the slot and
pulls D over, which com
municates the movement
to the points by means of
G H
a rod suitably connected
r
to it at K. At the end of
С
A
С
-B
the movement the thick
portion of C has cleared
the arm H , thus allowing
F
E
the lock F in its turn to
drop into place behind
D and secure the points
in their new position .
D
These events follow each
other very rapidly , so that
almost a momentary con
tact is all that is necessary .
The contact is furnished
D
in my own case by means
of switches, as shown in
Fig. 4. These are mounted
FIG. 3.
FIG. 2.
on a vertical board and
FK
Fig. 1. —GENERAL ARRANGEMENT OF MECHANISM FOR ELECTRICALLY
always indicate the position
of the points.
A is a
CONTROLLING POINTS .
flat metal spring bent as
shown , and is connected
with the positive terminal of the source of supply.
which are composed of two flat pieces of metal
D is a lever pivoted at E , and bent over A ( see
section - hinged vertically at the ends
by
say
side view ), ending in a cross piece F. At either
nearest the solenoids. These should work suffi
end of F hang the hinged arms G and H, which are
ciently easily to fall by means of their own weight,
free to swing outwards, but cannot move inwards
or a spring may be added . Near the opposite
beyond a right angle.
ends right -angled arms are screwed in with a lock
Now if the end F is moved to the left, the arm G
nut to secure them in position when adjusted .
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presses down on A till the latter makes contact
with C (connected with one of the solenoids ). The
spring is so arranged that if the movement is con
tinued further G will slip over the angle of A
after making the contact, and allow it to spring up
again , thus breaking the circuit. The arm D is
now in a diagonal position and denotes one position
of the points. If F is now moved to the right, the
ar m G being free to swing outwards will not catch
in the angle of A but will trail over it. As the
movement continues the arm H catches the opposite
angle of A, making contact with B (as described
above ), which is connected to the other solenoid ,
and after breaking the circuit again reaches the
stop. It is now in the opposite diagonal position
to that previously occupied , and correspondingly
denotes the other position of the points.

Marine Notes .
By Chas. S. LAKE.

THE TURBINE STEAMER “ VIPER ."
The Fairfield Shipbuilding and Engineering
Company , Ltd., of Govan, N.B. , have recently
completed , for Messrs. G. & J. Burns, Ltd. , a
fast turbine -driven Channel steamer for service
between Ardrossan and Belfast . The vessel, which
has been named the Viper, has, at the time of writing,
just completed some very satisfactory speed trials,
having shown herself capable of steaming at 2167
knots with the three propellers, making 670 revolu
tions per minute. Six runs were made on the
13:66 -knot course between the Clock and Cumbrae
Lights, and subsequently the vessel made two trips
over the measured mile and averaged 22 °086 knots.
The time occupied in stopping the vessel when
running at full speed ahead was 1 min . 28 secs . ,
moment of giving the order to
counting from
reverse the turbines to that at which she came to a
dead stop
The Viper is propelled by three go - ahead turbines,
the high -pressure turbine being in the centre, and
the two low -pressure ones on either side. The
leading dimensions of the ship are as follows :
Length between perpendiculars, 315 ft.
Length over all, 325 ft.
Breadth , moulded , 39 ft. 6 ins.
Breadth , maximum , 41 ft. 6 ins.
Depth moulded , 24 ft. i in .
Depth to top of navigating shelter, 48 ft.
Gross tonnage, 1,713 tons.
Net tonnage, 192 tons.
Load draught, 14 ft. 3 ins.
Load displacement, 2,835 tons.
The Viper will carry over 1,700 passengers.
Four decks are provided, and the appointments
and accommodation are throughout of the most
comfortable description .
The construction of the vessel was carried out in
the incredibly short space of nine months from the
laying of the keel to the delivery of the ship ready
for her trials.
She will be engaged on the well-known " day
light ” service between the points named above.
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The R.M.S. “ LUSITANIA . "
With the launching of this vessel , on June 7th ,
British supremacy in mercantile marine matters
in respect of the size and speed of ocean liners was
once more asserted . The Lusitania has been built
by Messrs. John Brown & Co. , of Clydebank , for the
Cunard S.S. Company , and later in the year a sister
vessel, the Mauritania, will be launched from the
yard of Messrs. Swan, Hunter & Wigham -Richard
son , Ltd. These huge ships are to be propelled
by four compound turbines developing from 66,000
to 68,000 h.-p. , at a speed of 25 knots, and twenty
five cylindrical boilers with 192 furnaces will be pro
vided for generating steam . The new ships will
have the following dimensions :
Length over all , 785 ft.
Length between perpendiculars , 760 ft .
Breadth, moulded , 88 ft.
Depth , moulded , 60 ft. 6 ins.
Gross tonnage, 32,500 tons.
Draught, 33 ft.
Displacement, 38,000 tons.
Passengers carried, 2,350 .
Boilers, type, cylindrical.
Boilers, number, 25 .
Steam pressure, 200 lbs.
Total heating surface, 160,000 sq . ft.
Total indicated horse -power, 38,000.
Speed (designed ), 25 knots.
It is calculated that the coal necessary for
the Lusitania in making a single voyage between
Liverpool and New York is. 5,000 tons. This
would allow a margin for ordinary delays, but may
be taken as representing what the average con
sumption will be.

The STRANDING OF THE ( PLYMOTHIAN ."
On January 2nd , 1906 , the s.. Plymothian , a
steamer of upwards of 1,000 tons, left London for
Smyrna and Black Sea Ports with a general cargo,
and a crew of twenty -two hands all told , with one
passenger, for Smyrna , in addition . All went well
until about 4 a.m. on January 25th , when off the
Carabournan headland the weather became thick
and squally, with a high wind and rough sea .
At 4.20 a.m. the captain left the bridge and went
below , leaving the chief officer in charge, and on
coming on deck again he saw land ahead , and
immediately ordered the helm to be put hard -a -star
board and the engines to be reversed , but
spite of
this the ship struck the rocks and an inrush of water
immediately ensued .
A portion of the cargo was jettisoned, but it
was not until February 1oth that the Plymothian
was got off the rocks and beached at Port Sahib .
It was then found that the ship had sustained
considerable damage. The Court of Official Inquiry
at Smyrna, before whom the matter was brought ,
found that the master was to blame for steering
much too close to the land , considering the state
of the weather, and was also of the opinion that
he should be held blameworthy for having left the
bridge when the safety of the ship required his
personal supervision . His certificate was Sus
pended for three months. The first mate, Henry
Ward, was severely censured by the Court for
failing to alter the course of the vessel when the
master was absent from the bridge, and when, to
every appearance, the ship was in dangerous prox
imity to the land .
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Another mishap in which a British vessel was
involved , which has been officially enquired into
abroad, was one in which the s.s. China, owned by
the P. & O. Steamship Company, came into col
lision with the dhow Tewfik, of Suez. The latter
vessel was sunk , and one of her crew was drowned .
At the time of the collision the second officer of
the China, Mr. Robt. C. Warden , was in charge of
the steamer, and in 'his evidence he stated that he
could not be sure whether the dhow was approaching

A
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Fast

Steam

By H. VAN DER WEYDEN .
copy of anything afloat, she may be con .
sidered to more or less represent a large type

+

FIG . 1. - GENERAL VIEW OF MODEL STEAM LAUNCH .
or going away from his vessel, but he altered his
course a few degrees to port , so as to pass safely.
Shortly afterwards, however, he observed that
the dhow showed another light , which led him to
believe that she had altered her course across his
bows. He at once put the China's helm hard
a -port, but failed to clear the dhow in time. The
Court reprimanded the officer, finding that he had
committed an error of judgment in not allowing
sufficient room for passing the dhow, but, taking
into consideration that his vessel was of deep
draught and travelling at high speed in narrow

Sea - going

Launch ..

of fast seagoing launch. Her most novel feature is
the position of engine in front of boiler — the result
of a desire to obtain a flat clear rim aft without
the usual extreme rake to the propeller shaft
necessitated by that form of hull . As it is, the
engine and flywheel fit very low in the narrow
forehold, and the shaft just clears under boiler,
almost horizontally . At the same time an ad
vantage is gained in having the lamp, gauges ,
cocks, and steam valve all under the eye and hand
in the after cabin, so that only one deck has to be
removed to get at everything , except when engine

FIG . 2.- UNDERSIDE VIEW.
waters, did not deal with his certificate. At the
same time, the Court recorded its appreciation of
his praiseworthy coolness in keeping the engines
stopped until clear of the wreck , and also of the
seamanlike efforts to save life , seven out of the crew
of eight persons being saved .
A trial of a new coaling device, invented by the
Engineer-Commander, Mr. H. W. Metcalfe , has
recently been carried out at Portsmouth dockyard
It works by means of an endless chain , to which
automatic hooks are attached .

requires oiling . Also it makes her very handy to
start from the shore .
A method of designing which gave me a good deal
of fun was to make quarter size half models in
“ Plasticine " or modelling wax . In this way the
average amateur can perhaps judge better what
his boat will look like than he could from plans only.
These models, on boards, can be painted, and are
interesting souvenirs of one's different ideas.
When I had selected the shape that pleased me, it
was marked out with sections, water lines, etc. ,
and pointed up with an improvised lever multiplying
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gauge into a paper plan, from which I worked
in the usual way .
The bull was made of red pine in two layers,
the upper one being sawn out inside before joining.
When shaping was completed a thin strip of tough
wood was white-leaded and screwed along entire
length of joint inside. This, with the bulkheads
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clean running on that short distance. The firing
is done by an ordinary two-burner blowlamp, and
is the only troublesome feature to be remedied
later) owing to what a correspondent aptly termed
the “ hiding behind hedges nuisance " while lighting
in a wind.
The boiler and engine were obtained from Messrs.

Fig. 3. -STERN VIEW .

firmly screwed into place from outside, made a very
firm joint of the two layers. The propeller boss
was turned , bored, and then parted for me by
a local bicycle repairer. I then made saw -cuts
and soldered in the blades and supporting brackets.
To relieve forward pressure on the brackets, I
made a simple massive brass thrust block with
two collars. This is firmly screwed to floor near

Whitney , and I am pleased to be able to state that
they have given me every satisfaction . The
engine is their two-cylinder D type,
by 4 in .
The boiler is 10 by 41 ins . , fitted with three cross
tubes, nine flues, and coil superheater in smoke
box. Working pressure, 45 lbs.; length of boat,
64 ins. ; beam , 81 ins. ; draught of hull. 3 ins. ;
diameter of propeller, 34 ins.

FIG. 4.- SHOWING ARRANGEMENT OF MACHINERY.
engine, and after a great deal of careful adjusting the
shaft was made to run absolutely true and sweet .
The rudder (of the balanced type ) has no steering
gear . fitted yet . It appears long perhaps, but it
serves to maintain a straight course. There is
absolutely no keel, nor an ounce of ballast, but the
boat sits perfectly on the water as regards both
water - Kine and stability.
As to speed I can as yet say nothing definite,
owing to lack of suitable ponds here with more
than ,25 yds, run, but she seems very fast and

The photographs give a good idea of appearance,
and I trust that although somewhat of a freak,
she will be found fairly shipshape, and not offend
the eye of a sailorman .

ACCORDING to the Financial News, a ton of steel
made into hairsprings for watches is worth £ 1,576,458
—more than twelve times the value of the same
weight of pure gold.
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The Society of Model Engineers .

Practical Letters from our

1 Reports of meetings should be sent to the offices of THE MODEL
ENGINEER without delay, and will be inserted in any par.
Mcular issue tj received a cicat nine days before its usual
date of publication .)

Readers .

VISIT was made by a party of the members to
the electricity works of the FulhamCorporation
in Townmead Road, on Saturday the 2nd inst.
The party was met by Mr. Ellis , the assistant engineer ,
and conducted over the station, which is of par
ticular interest, as the beating of the boilers is done
by the burning of the dust and other refuse collected
by the Corporation dust carts. The refuse after a
rough sorting is tipped on the top of two very large
furnaces having apertures in the top for the admission
of the refuse to the furnace beneath , where under
high forced draught it is burned up, the resulting
slag and ash being afterwards ground and used in
partially making bricks. The hot gases resulting
from the burning are led through a battery of water
tube boilers which supply the engines driving the
dynamos. The electrical equipment consists of three
sets of two -phase rotating field alternators direct

A

A MODEL BREECH - LOADING GUN
coupled to compound horizontal engines, each of 450
h . -p .; the engines are provided with Corliss trip gear.
A large turbo -generator of about 5,000 kilowatts
capacity is also installed ; this has the shaft carrying
the blades and the field magnets of the alternator
set vertically , the blades and magnets thus revolving
in a horizontal plane . The small floor space iequired
for this generator as compared with the three other
alternators is very noticeable. Other items of the
plant are another alternator direct-coupled to a large
Belliss and Morcom triple expansion engine and three
direct-coupled continuous current dynamos for sup
plying the exciting current to the alternator field
circuits. The switchboard having been inspected
and explained , the visitors were shown the alternate
current rectifiers, one being put in motion for their
benefit. Motors, both of the continuous curient and
induction type coupled to pumps for circulating the
condensor cooling water , were noticed , and a visit to
the workshop attached brought a very interesting
visit to a close. The thanks of the party were
tendered Mr. Ellis for his lucid explanation of
some of the very complicated items of the plant.
HERBERT G. RIDDLE, Hon. Secretary, 37, Minard
Road , Hither Green , S.E.

( The Editor Invites readers to make use of this column for
discussion of matters of practical and mutual Interest.
may be signed wuh a nom -de-piume, ff destred, out
name and address of the sendei MUST Invariably be
though not necessarily intended for publication .)
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Model Steam Engine Economy.
TO THE EDITOR OF The Model Engineer.
DEAR SIR,—It might interest readers of THE
MODEL ENGINEER to compare the fine account
of the test of Mr. Lea's model locomotive, given
in your issue for May 1oth, with the careful brake
test given below , of an inch to the foot model
Great Northern single locomotive, with oil- fired
Vanderbilt boiler ; that is, a boiler having no
water -legs, being a simple cylinder traversed
by z -in . tubes, and fireclay lined firebox. I think
this model is one-quarter larger than Mr. Lea's .
Diameter of cylinders, 1 • 25 ins.
Stroke, 2.33 ins.
Diivers, diameter 8 ins.
Heating surface, 468 sq . ins.
Water evaporated per minute ,
6 cubic ins.
Water evaporated per lb. of
oil , 10.3 lbs.
Watei evaporated per sq . foot
of heating surface per
hour, 4.1 lbs.
Foot-lbs. of work per minute,
2,931 lbs.
Cut off, Åstroke.
Continuous feed by small, in
dependent donkey -pump
under foot- plate.
The power about equalled
that given in the text
books as one man -power
turning a winch . - Yours
truly,
CHARLES L. PALMER .

A Model Breech - Loading Gun .
TO THE EDITOR OF .The Model Engineer.
DEAR SIR , I send you a photograph of a partly
finished model gun. The body of gun is 12 ins. in
length, made of mild steel, fitted with sliding jacket
and recoil cylinder. The breech isof the interrupted
screw type, screw being in . Whitworth pitch , and
is fitted with safety catch. The mountings, when
finished , will be of the Vavasseur principle, made
entirely of brass, with copper rivets. The gun is
fitted with imitation telescopic sight; the elevation
and depression of gun will be worked by pinion and
quadrant rack. The traversing gear will be
worked by worm and worm wheel. The gun will
fire Morris tube ammunition . — Yours truly ,
Brixton , S.W.
J. ELLIS.
Hot Air Engine Difficulty,
TO THE EDITOR OF The Model Engineer,
DEAR SIR,—In answer to Mr. K. Matheson's
question concerning his hot-air engine, I think
this will overcome his difficulty.
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Arrange the piston -rods in such a way that
one has just finished its stroke whilst the other has
only completed a fourth. The best way to reverse
his engine will be to fix one piston -rod so it has
just finished its stroke, whilst the other has only
completed three- fourths. — Yours truly,
B. W. LEAK .
Hill, Surrey.
Kingsto

Strange Electrical Effect.
TO THE EDITOR OF The Model Engineer.
DEAR SIR, — With reference to the above, it would
seem from Mr. W. Black's letter that when a belt

MODEL YACHT HULLS .

gives off electrostatic discharges that it is indicative
to copper rivets fastening the belt , but this is not
So. The phenomenon is often noticed on leather
laced belts, and is due to the slip of the belt on
the pulley ; this causes friction , and produces a
negative charge on the pulley and a positive charge
to the belt, and is of fairly high potential. If the
hand is held near the belt, sparks can be drawn
from it, giving a noise similar to the crackling of
a spark coil, and can be increased if the hand is
T. G. S. BABB.
earthed .-- Yours truly.
Minehead .
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Model Yachting Correspondence.
( 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 thesender must invariably be attached
though not necessarily intended for publication .]
Model Yacht Building.
TO THE EDITOR OF The Model Engineer.
DEAR SIR , -I am sending you a photograph of
hulls of four model yachts, designed , built, and
sailed by myself. Reading from top, the first is
the Cambria, a 20-rater, L. & S.A. Rule, 44 ins.
L.W.L. , 17 } ins. beam , 67 ins. L.O.A. , 104 ins.
draught keel , 28 lbs. displace
ment ( 17 lbs. of which is in
lead keel ) , S.A. , 2,700 ins.
Lady Hamilton is an old length
class boat, 36 ins. L.W.L.,
12 ins. beam , 45 ins. L.O.A.,
84 ins. draught keel , 23 lbs.
displacement ( 18 lbs. of which
is in lead keel), S.A. about
2,000 ins. Castanet, a 10-rater,
L. & S.A. , 35 ins . L.W.L. ,
14 ins. beam , 52 ins. L.O.A. ,
104 ins. draught keel, 18 lbs.
displacement (of which 13 lbs.
is in lead keel) , S.A. 1,700 ins.
Sunshine is a small boat,
33 ins. L.W.L., 9 ins. beam ,
39 ins. L.O.A. , 74 ins. draught
keel , 16 lbs. displacement (of
which 11 lbs. is in lead keel ).
My present 10 for this sea
son is a skip -jack model , 36
ins. L.W.L. , 13 ins. beam ,
57 L.O.A., 9 ins. draught keel,
16 lbs. displacement, 104 lbs.
lead keel , S.A. 1,640 ins. I am
building a 10 -rater from the de
sign, in THE MODEL ENGINEER
a few weeks ago, by Mr.
Kitchingman , and I should be
pleased to see the designer's
sail plan . I am sorry to see
“ Ben Hur " and others build
ing models with cross sections
like the old 1,730 tonners, that
would not go to windward
when held to any extent, but
would slide away to leeward
when laid on their beam ends.
I have not seen a linear -rater
go to windward properly when
pressed . When sailing bolt upright they will do very
well ; that is the time the old 10 - rater is out of it. And
why do they beat the old 10 -rater ? Because they are
so much bigger. Who ever saw a 10 -rater of 40 ins,
L.W.L. with 1,940 ins. S.A. and 24 lbs. displace
ment ? A 36 linear-rater is nearer the size of a 10,
and would be beaten every time, but by a boat not
much bigger and certainly of no greater displace
ment. A 42 L.R. with harder bilge and hollower
garboards than Ben Hur would increase her girth
with the same draught, which would be decreased ,
and consequently she would almost turn over
unless deck fittings, spars, sails, etc., were SO
Aimsy as to be of little use. I have seen 42 -L.R.
boats with 19 lbs. of lead keel , as crank as could be .
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Of course they beat the 10 before the wind, but
give a 40 ins. L.W.L. 10 -rater, 400 ins. S.A. in
excess of her allowance and she will always beat
' Red Rover.”
the 42 - L.R.-Yours truly,
Leyton .
Re Model 42 -ft Rater .
TO THE EDITOR OF The Model Engineer .
DEAR SIR,—Your correspondent, “ Ben Hur,"
has made a slight mistake in calculating the rating
of his 42 - ft. rater. B in the rule is the greatest
beam taken at any point, not necessarily on the
L.W.L. , so that his boat can only have 1,832 sq.
inches of sail.
40 + 10 +14.4 +2.4 +21.4
= 42.
2.1
L + B + 75 G + 4D + iV's

Manningtree.

= R.
2.1 .
-Yours faithfully ,
W. B. NICHOLS.

Queries and Replies .

( Atention is especially directed to the first condtion given bdou
and no notice will be taken of Querles nos complying with the
directions therein stated . Leters containing Querles 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) Querles dealing
with distinct subjects shouid 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 ) Querles should be accompanied,
wherever possible, wlih fully dimensioned sketches, and corre
spondents are recommended to keep a copy of thele Querles for
reference. ( 3) A stamped addressed enociode ( not post-card)
should invariably be enclosed, and also a " Queries and Replies
Coupon " cut out from the advertisement pages of the current
issue. ( 4) Queries will be answered as early as possible after
receipt, but an interval of a few days must usually dlapse before
the Reply can be forwarded . ( 5 ) Correspondents who require
an answer inserted in this column should understand that some
weeks must ciapse before the Reply can be published . The
Insertion of replies in this column cannoi_ be guaranteed. (6)
All Queries should be addressed to TheEditor, THE MODEL
ENGINEER, 26-29, Poppin's Court, Fled Street, London , E.C.)
The following are selected from the Querles which have been replied
lo recently :
( 16,144) Solder and Flux for Aluminium . F. B. W.
Hetton -le-Hole) writes : I have a pair of house telephones ( to be
fitted on to existing bellwires). Could you please favourme with
diagrams
theyversa
must— be
connected
so end
as to? be
rung
from showing
A to B how
and vice
a bell
being atup
each
If
possible, I should like to work them with three wires at the most.
Could you please give me instructions for making and using solder
for aluminium , and also where such solder maybe purchased ?
(1) A reply to a similar matter was given in May 3rd issue,
page 430. (2) An alloy, of zinc and cadmium (20 per cent. zinc)
is saidto make a good solder for aluminium . A good Aux touse with
ordinary solder is simply lard oil, but no trace of grit or dirt must
be about, or the results will be unsatisfactory. See page 64, of
August ist, 1901 , issue.
( 16,154) Silver Soldering. L. C. (Basingstoke) writes : Can
silver soldering be done with a copper bit ? If so, in what way ?
For a water-tube locomotive boiler , 21 ins. diameter, how should
the joints be silver soldered after riveting ? As I know nothing
of brazing and silver soldering, I shall be glad if you can tell me
anything that may help, such as flux used , lamp required , etc.,
and manner of using.
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You will findan excellent article on the subject of silver soldering
--which is a kind of brazing, the “solder " of which is a silver
instead of a copper alloy — in our issue of April 23rd , 1903. The
heat required is a cherry-red ; therefore you will see that a solder
ing iron is quite useless. Either a gas blowpipe, which , for small
work can be worked by the mouth , or a petroleum or benzoline
blowlamp is required .
( 16,131) Windings for 2 kilowatt Avery Dynamo. E. S. M.
(Preston ) writes : In the 2 kilowatt dynamo described in
' A B C of Dynamo Design ," what alteration will be required
in the windings if altered from 100 volts 20 amps. to
220 volts 9'09 amps. ?
The windings for 2 kilowatt machine described by Mr. Avery
in his book, " A. B. C. of Dynamo Design , " for an output of 220
volts 9 amps., would be: Plain drum armature, 61 ins. diameter
of core discs ; 32 driving horns ; 926 conductors No. 18 S.W.G.;
29 turns per slot in three layers deep. Fields will require 20 lbs.
of No. 22 S.W.G. wire on each bobbin ,connected inserieswith
each other and in shunt to the armature,
( 16,110) Battery for Small Electric Motor Boat. L. e .
( Aintree) writes : If possible, I want to obtain some carbons for
bichromate battery of the following size : 8 ins. by 21 ins, by in.,
or as near this as possible. I have inquired of several of your ad.
vertisers who say they do not stock them . Could you kindly tell
me of any people who manufacture them . My idea (for which you
gave me the backbone), was to have four of the cells in a wooden
container as per diagram , 1 in . wide and long enough and deep
enough to contain the carbons and zincs of an equal size.. What
I want to know is, what size motor would the battery drive for
about three-quarters of an hour, the whole lot to be used for
driving a model boat ? (Sketch not reproduced .)
We do not know of any particular firm supplying this special
size, but perhaps you could get an approximate size and cut plates
down to required dimensions. Battery should give about i amp:-rate of discharge for the period you mention. The size of containing
vessels is none too large. Use a small motor of about 8 watts and
wound to suit voltage of battery, which we presume is 8 volts
that is, if you coupleup the four in series.
( 15,479] Irregularity of Speed of Motor for Mill Work.
“ IRREGULAR " writes : Is it practicableto get a regular speed from
a motor when the current is generated from an irregularly driven
dynamo, or can a steady light be got from this same dynamo ?
The dynamowould be driven by a turbine ( ungoverned) which
drives a woollen factory, and as part of the machinery consistsof
a pair of spinning mules, the turbine is subjected to an irregular
load, and therefore an irregular speed is the result. I have been
told that it is possible to get a regular speed from a motor under
these circumstances, butthat it would be quite impossible to get
a steady light ; I have also been informed that just the opposite
is the case . I would be very much obliged if you could clear up
these pointsfor me, as I must get a regular speed for one particular
part of the mill.
Depends upon the extent to which the dynamo speed fluctuates
and the character of the fluctuation . A shunt-wound motor of
suitable design is not very much affected by moderate fluctuations
in the voltage of the dynamo whi is supplying it with current.
The question is, how much may the motor speed be allowed to
vary ? As regards lighting lamps, it is very difficult to obtain
a steady, light from an irregular running dynamo ; some kind of
automaticand sensitive regulator would have to be used. You
have a difficult problem , and one which requires a great deal more
consideration and information than can be comprised in such a
reply as this. A battery of accumulators worked in conjunction
with the dynamo may be a solution of the question .
( 16,114 ) Milliamperemeter ; Using Voltmeter for Current
Readings. D. W.(Kerry) writes : (1) Can you give me any
hints on making a milliamperemeter, one to measure about so
milliamperes. I am in doubt as to the winding necessary to
make it sensitive enough ? ( 2) Could a voltmeter be adapted as
an ammeter in an emergency ? If so , how ?
( 1 ) Instruments such as this are made as the result of trial and
error ; you cannot determine beforehand exactly what to do . If
you cannot obtain a pattern and copy it you must be prepared
to do some experimenting. If you decide to try an instrument
of the pattern described in Chapter II of our handbook No.This
24,
we advise you to wind it with No. 32 gauge copper wire.
instrumentwill probably take about 80 milliamperes as a 20 - volt
voltmeter, so perhaps with careful construction you may be
successful in making one to read fromabout 5 to 50milliamperes.
( 2) You can use a voltmeter as a milliamperemeter if you know
or can ascertain the resistance of its winding, because the volts
indicated by the needle divided by the resistance in ohms of the
winding will give you the current flowing. For example, if the
resistance of the winding is 100 ohms and the needle shows 10 volts,
the current flowing will be 100 milliamperes. The voltmeter
must be connected in the circuit as an ammeter and not in shunt,
as whenused as a voltmeter. You will probablyfindthat only a
low readingvoltmeter will be ofuse. Instruments
on themoving
coil or D'Arsonval pattern are the best for measuring verysmaż
currents. The principle is shown in The MODEL ENGINEER for
September 15th , 1904, page 256.
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have some certificates gained in that way sometimes. Re marine
engineer. Your question invclves a huge subject. A seagoing
engineer of the first rank is capableof taking almost any mechanical
engineer's appointment ashore. His wages at sea run from £15
to 622 a month , according to the company and the vessel he is in .
For particulars of Boardof Trade examinations for Marine Engi.
neers, see the " Regulation relating to the Examination of Engineers
in the Mercantile Marine," 7d. post free,from Eyre & Spottis
woode, East Harding Street, Fleet Street, E.C.

(15,187) Hydraulic Accumul
W. S. (Earlestown)
writes : I have made a water motorator.
and desire to test it up to
about 100 lbs. pressure. ( 1 ) Could you please supply me with a
sketch of a water accumulator ? (2) What size force pump should
I require to feed it, with a 3-16ths- in . nozzle on water motor ?
A simple accumulator would consist of an air chamber pressed
to 150 lbs. pressure of air by compression of water. The discharge
of the nozzle will be
VHead in feet * (diameter of nozzle in inches)2 x 16 V 250 2 3 ( '1875) 2 x 16
V 345 * *035 x 16 = 18.5 X 035 X 16 == 10°36 galls . per minute..
A forcetwice
pump
be viz.,
provided
which
will supply
about
thisshould
amount,
10 by
277( onperpaper)
minute,
At a
speed
pump ram
of
2 ) ins.offrom
, diameter1254 to
ins. 150Westrokes
shouldper
notminute
fit an usea
accumulator
which
would hold less than half a minute's supply ; this equals 10 by 275
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( 16,023] Valve Faces . C. E. (Kettering) writes : I have
recently completed a small model locomotive with four - coupled
drivers 2 3-16ths ins. diameter, using outside cylinders of Messrs.
Bassett-Lowke's new locomotive pattern , 7-16ths in . by fin .,
and now find that when steam is turned on, instead of moving the
pistons it merely blows through up the funnel. I presume that I
have to take the cylinders down and face the steam -chest and
valve faces up true. I have referred to " The Model Locomotive,"
and though this excellent book deals with a vast number of details,
this particular one is hardly within its scope. I also donot remember
anything appearing on the subject in The Model ENGINEER. In its
present state my model will pull about one-third of its own weight
(about 5 lbs.), though with a great expenditure of steam , which
would otherwise be saved were the valves tight. I cannot, how
ever, run the engine at a slow speed - say, 90 r.p.m. - on the rails,
owing to the aforesaid leak of steam . I should esteem it a great
favour if you would explain the simplest and surest method of
getting these faces and valves true to each other , as the steam
pressure is soon reduced by a fault like this . I do not think I
could fit a spring, because the steam inlet is directly behind the
valve , and, theoretically, should blow the valves on the face all
the while as per sketch herewith .
In reply to your query , this is a common fault in model loco
motive work, and the best remedy is accurate facing and the use of
a spring behind the valve. The type of spring we would advise
is indicated in the sectional view of the Webb compound cylinders
of the book mentioned (see Chapter VII, page 130 ). In your case
the spring should be cut as shown to allow the steam to flow from
the steam pipe to the ports. The spring should be made of about
1-50th in . ( 02 in. No. 24 S.W.G.) brass, hammered out quite
hard . To face the valve use a piece of plate -glass and pumice
powder and water. The cylinder valve face may be faced with
out any extra device, but to prevent the valve rocking with the
movement of the hand, and producing a rounded face, a piece
of metal may be prepared with a squarehole to fit the valve tightly,
and the whole rubbed down together. Finally the valve may be
rubbed down on the cylinder face to ensure a perfect fit. As in
all the cylinders of the make you mention the valve- chest and
cylinder joint does not require packing , and therefore, for fear of
spoiling thisjoint, it may prove inadvisable to rub down the valve
face of the cylinder and the plate-glass. We therefore suggest
that you chip a groove all round ports, as in sketch , and grind the
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Query 15187
HYDRAULIC ACCUMULATOR.

-, say, 1,500 cubic ins. per minute. With a stroke of 2 ft.
by
a ram g ins. diameter will be required . The weight required to
load the ram will be -- for 150 lbs. pressure about 9,600 lbs. With
a stroke of 8 ft. you will get half a minute's supply with a ram
41 ins. diameter. The weight required will be about 2,500 lbs.
Query 10023

MODEL STEAM ENGINE VALVE FACES.
centre portion down with a little block of metal. Do not overdo
the grinding, as with the spring the valve and cylinder will soon
wear to a perfectly steam -tight fit. We much favour springs
bebind valves, as during periods of non -use there is much less
likelihood of the valves sticking up at a considerable distance from
the face.
( 16,171) Marine Engineering. L. J. (Maesteg) writes :
Could you please inform me where the information regarding the
examinations requiring to be passed to become a mechanical
engineer — also name - can be obtained ? What sort of situation
is a first-class certificated marine engineer capable of filling op
land, and do they usually get good wages ?
Apply to the Secretary, Gresham College, Basinghall Street,
London, E.C., for syllabus and list of examinations held during
each year. You can become a thorough mechanical engineer
without taking examinations however, although it is handy to

( 16,119] . Lighting Small Lamps from Daniell Cells ;
Engineering,Appointments underthe Government. E. C.
(Hellifield) writes : I have made up twelve gravity Daniell cells in
accordance with instructions obtained from your book , “ Electric
Batteries " ; together withthese I havea4 -volt pocket accumulator.
My object in writing to you is to get to know what numberof small
lamps I can light from the two sources, and where to obtain same.
I am desirousof obtaining informationrespecting the appointment
of second-class staff engineers under the Government. Can I
obtain copies of questions set at previous examinations for these
appointments ? I am in possession of the advanced certificates of
the Board of Education in electricity and mathematics.
From the twelve Daniell cells you could light about three 4 -volt
IC.-p. lamps, each taking, not more than 1amp. at theoutside.
They would be connected in series if the cells were in series ; and
if run in parallel, then connect the cells in three sets of four in
parallel. Your pocket accumulator would probably run one such
lamp. You could obtain particulars re staff engineer from the
Secretary of the Department concerned. There are various classes
of Government engineers - marine, civil, sanitary, electrical, mech
anical, etc. - an you do
mention which Department you wish
to become connected with . If in doubt, write for particulars to
the Under -Secretary, Engineering Department, Board of Trade
Whitehall, S.W.
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I notice in the case of lathes and other machines having large cast .
ings that when sent out from the manufacturer's the paint upon
them is not applied direct to the metal, but a kind of " stopping,
or substance resembling putty, is first applied to give a smooth
appearance to the painted surface. Can you tell me exactly what
this is, direct
and how
chased
? it should be made and applied ? Can it be pur
We would recommend you to make the pattern just as you
require the casting, with the holes B in the pattern, the pattern
being arranged with the proper clearances to lay in the sand, as in
Fig. 1 . A single long core should be used for the holes in bosses

Parling
Query IV ° 16048

Fig . I

00000

(16,163] Pasting Accumulator Plates.
F. C. W.
(Wincanton ) writes : I have an accumulator which I have taken
apart, and find the negative plate wants re-pasting. I have
followed instructions given in your book “ Small Accumulators :
How Made and Used " -i.e. , I have made the solution of lead ace
tate, and produced the crystals in same, but cannot get them to
stick on the grid. Must I put the grid under the surface of the
solution , and scrape them ( the crystals ) on to the plates ? At
present the crystals all get hard , like lead, before I can get them on.
Some considerable pressure is necessary to paste with the
crystals, but we think you should be able to get them pressed into
the grids satisfactorily. If you cannot manage it, there is nothing
for it but to use the ordinary litharge paste, which gives very good
results indeed . There is no need to attempt to fill the grids under
the surface of solution .
( 16,179) Capacity of Small Lighting Plant. J. W.
( Bridgnorth ) writes : I would esteem it a favour if you would in
form me on the following : -I have an Avery -Lahmeyer dynamo
(50 volts 5 amps.). (1) Could I light successfully eight 8 C.-P.
lamps direct from dynamo ? ( 2 ) If so, what size wire should I require
fromdynamo to distribution switches ; also , what size wire from
switches to lamps ? (3 )Also, if I could charge a 4-volt accumulator,
charging rate 6 amps., from one of the lamp sockets, with all other
lamps lighted ?
( 1) Yes. To carry a total of 5 amps. No. 18 would answer your
purpose. We presume the length required will not be great.
( 2) No. 20 would do for supplying each set of four lamps. ( 3) Yes.
But you will not get 6 amps. easily, if output is rated at 5 amps.
See recent query replies re charging.
(15,686 ) Telephone Connections. G. H. S. (Hunslet)
writes : Thank you very much for your last reply . The form of
instrument is the Stentor telephone ( terminal 1 being the line, 2
the carbon, 3 the zinc). The connections in the backare as shown
in my sketch (not reproduced). If these connections are not
right, please make a sketch of the rightones. The bells ring very
well 'in each direction, yet the sound I cannot detect from one
instrument to the other. The distance is only a few yards while
I try them .
Attached sketch shows the correct connections for your tele.
phone set. You will notice that the wires joining terminals 2 and
3 in your present arrangement have been transposed .

June 21 , 1906 .
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Query N16048
FIG. 2.
MOULDING A PEDESTAL.
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Query 15656
DIAGRAM OF TELEPHONE CONNECTIONS.

( 16,048] Moulding Problem . E. S. (Cambridge) writes :
I wish to make a pattern for ' a pedestal, as shown in Fig. 3,
but do not quite know how the pattern ought to be made. I wish
tocore the bosses A withabout a it-in . hole. Should the holes
B B be made as holes, or ascircularprojections in the patterns ?
I should be glad of any suggestions as to alteration of design, etc.,
which you may thinkpreferable, compatible with moderate cost.

A A, the pattern being arranged as shown in sketch (Fig. 2 ), with a
continuous print. There is no need to supply a corebox for this hole.
The core prints should project about it ins. Unless a specially
good surface is required , no filling or " stopping " will be
required where the casting is a clean one. The preparation is
known as “ filling ." Please await the article on the subject we have
now in hand .
( 16,192) Design of Small Gas Engine. H. J. B.
(Middlesbrough ) writes : I shall be much obliged if you can ſavour
me with replies to the following ( 1) I am building a model gas
engine ( 1. ins. by 24 ins.), but am rather at a loss regarding the size
making the bore of same
of combustion chamber. I am intending
I in . What length would give the best results ? (2) Can you
of
small skew gear wheels
pair
a
procure
can
I
inform imein .where
outside diameter ? I have a pair of ins. diameter,
about
but they are too large in proportion to size of engine. (3) I am
thinking of running off petrol instead of gas. In that case, would
two valves be sufficient - i.e., inlet and exhaust ? I have a wick
carburettor, which I made from instructions given in your issue
of October ist, 1902, and found perfectly satisfactory. I tried
it with a 1-6 th h.-p. oil engine, and found that I had to close air tap
on engine to get best results ; thus I take it that one inlet con
nected to carburettor will be satisfactory. (4) Is it practicable
to fit such a small engine with magneto ignition ? If so, can you
tell me where I could purchase same complete, or where I could
get information enabling me to construct same myself.
( 1) If you can manage it, make compression space fin . long:
Much depends upon arrangement of valves, etc., whether you will
get a small compression space or not. (2) Try tton & Johnson ,
14, Gerrard Street, Soho , W. ( 3) Yes ; the one inlet valve will
probably do. (4) We do not advise magneto for such a small
engine. The system is fully described in our handbook “Gas and
Oil Engines , " by Runciman , 7d. post free.
16,165) Lalande Batteries . J. B. (Cleckheaton ) writes :
In your issue of May 17th there is an article by Mr. John Pike,
in which he mentions Edison -Lalande dry batteries. I should
esteem it a very great pleasure if you will kindly give instructions
how such batteries are made, and if such batteriesare suitable to
charge small accumulators,
The process of making the copper oxide plates is perhaps a little
beyond theamateur. The method followed by Lalande was to use
a wet mixture of copper scale and 4to 5 percent. of clay, whichwas
put under hydraulic pressure and baked at 600 to 7006 C. When
the cell has become run down, the agglomerate plate may be re
oxidised by heatingto a red heat in air by meansof a gasburner ;
but care should be taken to prevent the flame actually touching the
copper, a piece of sheet iron being placed between the two will
answer the purpose - else it may be reduced instead of oxidised .
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( 15,961) Petrol Motor for Cycle. G. W. (Bow) writes :
Would you kindly answer me the following questions
« • petrol motor- (1 ) Could I convert an ordinary bicycle into a
motor bike by simply strengthening the front forks and head ?
The machine is a good one, and has carried 15 stone. ( 2) What
would be the greatest horse-power I could use without straining
machine ? (3) Are spray carburettors the best ? (4) Is wipe
contact the best and most reliable ? (5) What size spark coil
should I require, and are non -tremblers the best ? (6) What
ratio should the pulley be geared down to ? (7) What is the best
book on the petrol motor ?
(1) Yes ; provided you are only using a fairly small powerengine.
(2) A : or it b.-P. engine. (3) Yes ; this is a good type. (4 ) Yes.
( 5) Coil giving i -in. or in. spark inair - i.l., not under pressure.
The compression in cylinder reduces the spark length considerably.
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( 16,173] Charging Small Cells from Larger Battery.
A. c. (Woodmancote) writes : In answer to your reply respecting
charging small accumulators, I cannot quite see my way clear to
arrange as you say. A friend of mine charges bis from nine cells
( same size cells as mine) ; his small charging board is connected
to nine cells, then to the small board , through two 100 - volt
50 -C.- p . lamps, and then to accumulator. The lamps are used as a
resistance.
Could I charge mine the same ? If so , would it cun
down the nine cells anything to speak about ? My friend says no.
I propose to fix mine as shown (sketch not reproduced ).
If you connected up as shown in your sketch - viz., two 50 C - p .
100 -volt lamps in series as a resistance in the circuit - you would
only get a charging current of about 1• 20th amp. The nine cells
would give you a voltage of, say , 18 volts, and the resistance of two
of the above lamps would be, approximately , 120 ohms (in series),
or 30 ohms (in parallel). Hence the small cells would get a current
of, say, 1-20th amp. or 1-5th amp. , as the case might be. This,
of course, would do, and ifgiven sufficient time, theywould become
fully charged at last. The nine large cells would become dis
charged below the others of the large battery, but it would not affect
them seriously, especially at such a low rate of discharge. This
arrangement, however, is an unnecessarily complicated one, and
we should prefer to use, as we said before, three or four of the
big cells without any lamps in the circuit.
The News of the Trade.

24 Stampings
N'24 gauge

( 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 ore 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 Combination Pin - Vice and Tapwrench.
The inventor of the new tool shown inthe sketch,Mr. A.Woodland,
32 , Ennismore Road, Hanley, Liverpool, has sent us an excellent

Query 14660
PETROL MOTOR FOR Cycle .
t
(6 ) Depends on speed of engine, power, and the use to which machine
will be put. About 1 to 7 at 1,000 r.p.m. would give about 14
miles an hour. (7) Our handbook, ** Petrol Motors Simply
Bxplained ," would perhaps suit your requirements ; is. 2d., post
tree. If you let us know what you require book for we shall be
pleased to advise you further.
(16,187 ) Governor for the " M.E." Gas Engine.
T. L. McC . (Boyle) writes : I would be very much obliged if you
could tell me whether the inertia governor recently described for
1 h .- p..M.E . gas engine would act properly on an engine which
hastheexhaust valve opened by an eccentric instead of by a cam ?
I would be much obliged for any hints as to changes necessary to
make it work efficiently.
No. The motion imparted by means of an eccentric would not
be at all suitable. If you read the articles which deal with the
setting-out of cams carefully, you will find that the whole question
of shape of cam is fully dealtwith, and it is shown why a certain
shape is a necessity.
( 16,189 ) Miscellany F. J. F. ( Brighton) writes : I would
be much obliged if you would answer me the following queries :
(1) Is an accumulator (4 volts 6 amps.) too much to use with an
ordinary make- and-break & spark coil ? If so , what will happen ,
and what is the remedy ? ( 2) I have a dynamo which I want to
re -wind to give a greater current. If I re-wind the field -magnets,
shall I have to re -wind the armature ? Will the ordinary wire
used on bell coils do for the field -magnets ? If not, please give
methe size. ( 3) Willthe ordinary wires used on bells carry 8 volts
easily ? I may add that I have only got a foot wheel of a sewing
machine for power,and with that I want to get 6 or 8 volts out of
the dynamo . ( 4) Will keeping the brushes on the commutator
when out of use do any harm - if so , what ? (5 ) Being away
from my accumulator for a long time, I have (when the current
had fallen to 3'5 volts) poured the acid out, and replaced it with
water . Am I right ?
( 1) No. ( 2) Not necessarily. It is possible that if you connect
the magnet winding in parallel, and in shunt to the brusbes, it will
answer your purpose. (3) To say a wire will " carry 8 volts "
does tot signify anything It is the current which is required to
flow which determines the size or gauge of a wire. (4) You can
keep the brushes on com , without doing any harm . (5 ) We should
prefer to empty cell completely.

A NEW COMBINATION WRENCH ,
sample for our inspection and trial. It is claimed that this pin -vice
has several advantages over existing tools of a similar character and
use, amongst which may be mentioned a greater hold on the work
fixed in its jaws, owing to the increased leverage obtained by the
position of the tightening screw and the possibility of a parallel
befound useful inholding
grip. In additionthe side flute should
small diameter drills, taps, and other workin the lathe. The tools
are being sold in several sizes, at a reasonable price and, we under
stand, may be obtained from Messrs. Melhuish & Sons, Fetter
Lane, E.C .; W. G. Buck, Tottenham Court Road, London , W.C.;
Liverpool Castings Co., Liverpool: and Mr. Murray, Man.
The
chester. Further particulars may be obtained from Mr. Wood
land by mentioning this journal and sending a stamp for reply .

New Catalogues and Lists .

Archibald J. Wright, Ltd., Leyton Green Road, London,
N.E. - The illustrated list we have received from thisfirm gives prices
and particulars of automobile accessories and electrical instruments,
such as ignition accumulators and coils, sparking plugs,testand
inspection lamps, voltmeters and ammeters, etc., etc. List will
be sent to M.E. readers, post free upon application .
Ward & Goldstone, Dutton Street, Strangeways, Manchester,
send us their supplementary list illustrating some electrical acceso
sories for motor cars . It includes the “ Indispenso " charging
adapters ; the " Multum " generator, accumulators, test lamps,
sparking plugs, tail lamps, etc. List will be sent to readers post
free upon receipt of their trade card .
The Edison & Swan United Electric Light Co., Ltd.,
36 & 37 , Queen Victoria Street, London, E.C. - We have received
Section VIII of this firm's catalogue, which describes a number
of electric fans for fixing to ceiling or desk, in workshop , office, or
billiard room . Leatlets are enclosed, sho
a few designs in
fancy switch plates ; also the new H.V. " Wind-up " ceiling rose
for electric.lamps suspended by covered flexible wire. Lists sent
upon application ,
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The Editor's Page .
MONG the various correspondents who have
written us in connection with our “ Workshop
Problem ” Competition , one has taken excep
tion to some of the awards we have given . Briefly
put , the objection raised is that we have attached
too much importance to simplicity and too little
to mechanical accuracy, it being argued that the
device or method which gives the best results
should be placed first, without regard to its other
qualifications. Our correspondent puts his criti
cisms in a very kindly way, and we know his work
shop abilities to be such as to entitle his opinion
to every consideration . We are bound to say ,
however that we do not at all agree with his con
tention . The problems we have set are of a kind
such as any model engineer might be confronted
with in his workshop, and we have sought solutions
which would be within the power of any model
engineer , with his limited resources, to carry out .
Some of the problems would lose much of their
difficulty if encountered in a properly equipped
engineer's workshop, with all sorts of useful tools
and appliances at one's disposal, and solutions
sent in on this assumption, or involving the con
struction of special appliances of a complicated
character , have not been as highly marked as
other solutions, which have only involved such
tools or material as is available in almost any model
workshop. The whole idea of the Competition
is the overcoming of workshop difficulties, and
we think all the prize solutions which we have so
far published , and many of the other highly placed
solutions, have fulfilled this idea in a marked
degree. They have all shown considerable in
genuity, and are all well within the abilities of the
average amateur mechanic who may at some time
or other have similar problems to deal with in his
own workshop. For this reason they have fully
earned the distinctions they have received .
*
*

A

J. C. ( New Galloway) writes : “ I am pleased
to inform you that I have just made an eler tric
clock on the same lines given by Mr. E. Collier
Fletcher , and published by you in THE MODEL
ENGINEER of May 17th . The clock is a great
success, and keeps good time. Hundreds of people
have been surprised to see a time-keeping electric
clock. There is no electric plant nearer than 20
miles, other than my one small plant for lighting
my shop and charging accumulators, a 20 - volt
5 amp. dynamo, driven by a water turbine wheel .
The turbine is one of my own making, and has
ball bearings, a thing I have not noticed in turbines
of a small size as yet . I am wondering how Mr.
Fletcher got at his measurements, as they are so
suited to time-keeping. I understand this to
have been his first attempt at electric clock -making ."

June 21 , 1906

Answers to Correspondents .
W. F. T. (Manchester ).— We are sorry you feel hurt
at our comments. If you had taken the trouble
to comply with the rules of our Query Depart
ment, enclosing a query coupon and giving your
name and address, you would have been replied
to in the usual course , You can hardly blame
us for not treating you seriously when you send
an anonymous query on the back of a post -card .
If you really want the information you ask for,
it is surely worth while asking for it in the proper
way.
T. McF . ( Coleraine).- We do not know of any
work dealing exclusively with the subject, and
advise you to read the articles on “ Motor Cycles
which appear in this journal a few vols. back .
We should not advise you to attempt to run
motor as a dynamo from your cycle, though
no doubt it could be done.
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 ot
rejection . Readers desiring to see the Éditor 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 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 allnew apparatus
and price lists, etc.,for review , to be
addressed to THE EDITOR, “ The Model Engineer ."
26-29, Poppin's
Court, Fleet Street, London, E.C.
correspondence
relating to advertisements and deposits to be
All
addressed to THE ADVERTISEMENT MANAGER , " The Model Bagi
Deer," 26–29, Poppin's Court, Fleet Street, London, B.C.
All subscriptions and correspondence relating to sales of the
paper and booksto 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 subscriptionsfrom these countries should be addressed.
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A Small

Electric Arc

Lamp .

By C. W. H. FOORD .

VON

MR . C , W. H. FOORD'S SMALL Arc LAMP .

Talthoughaor similar"design to theoneades
cribed and illustrated in the issue of January
Ist, 1903, is much larger and stiffer built throughout.
The two circular pieces of wood are of polished

mahogany , 3 } ins. in diameter and i in. thick ; it
will be seen on reference to the photographs that
they are joined together by three brass strips,
instead of the threepieces of copper wire, as in the
original design ; this allows more room for the
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" works." The magnet coil is if ins. long by i } ins.
diameter, wound with 10 yards of No. 20 D.C.C.
copper wire , the magnet being made from ļ in .
round iron . The clutch rod and negative carbon
rod are made from 3-16ths-in . brass rod. The
carbon holders are turned from the solid in brass
and screwed on to rods. I use 7 mm . carbons. I
have tried the special carbons made for " flame ”
lamps , adjusting clutch to separate carbons a good
in . These give a splendid yellow light, but are
not so suitable for photography , for which I made
the lamp. For resistance, I connect it in series
with a 4-lamp electric radiator, which on a 210 - volt
circuit takes about 5 amperes.

June 28 , 1906 .

the saddle along the rest , and passes through F,
which is of brass tapped to suit. E and El are
the studs and nuts that hold the cutter down in
a slot in the top of the saddle ; there is an iron
plate between nuts and cutter. The cutters are
made of self-hardening steel, and are 4 in . square.
G is a plate and nut to feed the tool to the work
when another cut is taken ; one of the studs at the
top are loosened to enable this to be done. This
rest cannot be compared with the ordinary slide
rest for usefulness ; but , to my mind , for straight
work it is far better than hand tools. Of course,
it must be fixed to the lathe bed parallel with the
work each time it is shifted.

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, according to merit.
All matter intended for this column should be marked " WORK.
SHOP " on the envelope.)
A Cheap and Simple Lathe Rest.
By C. J. LATHAM .
Having a home- made 33 - in . bench lathe , and
not wishing to purchase a slide- rest , I decided
to make the arrangement illustrated in the pho
tograph herewith , thereby substituting the hand

B
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Uses for Old Saw - blades.
By W. J. HARLEY.
When a hack or any thin saw blade is broken it
should not be thrown away, as it will come in very
handy in the workshop for many purposes. One of
the many articles that can be made from saw blades
are tweezers or forceps, all that is required being a
piece of blade double the length of the finished
tweezers ; this should then be heated at the centre
and doubled over so that both ends lie along
each other. This should then be filed up to the
shape that best suits the workmen , and then
finished by polishing. Another use
for broken blade of the band - saw
type is the making of pocket
calipers. These can be very easily
made by cutting the legs out of
the saw -blade not longer than
3 ins., and when filed , riveted and
polished in the usual way.. Saw
blades that are rather wide are
handy for the blades of small
squares, or gauges which have thin
blades. . Broken hacksaw blades
will make a splendid set of feeler
D
gauges , because they can be very
easily ground down to various sizes
and two pieces of saw blade of
the usual tħickness will be useful for
the outside case to contain the
feelers. With a little ingenuity
instru
many other handy tools and
ments can doubtless be made.

A Telescopic Gauge.
By WM . HARLEY .
To make this handy gauge
all tid
is required is a piece of
MR. C. J. LATHAM'S SIMPLE LATHE TOOL REST.
tubing 4-in . bore, about 7 ins. long ,
and a piece of -in, steel rod about
the same length ; also a piece of
tool rest . Referring to the letters , H is the ordinary
{ -in . round steel 2 ins. long, a thumb- screw
T- rest socket . A is a T-rest made with a flat
and a ferrule for one end of the tin . tubing:
top, which is filed and scraped true ; the sides are
Take the tube and tap one end to a distance of
bevelled under and also scraped true . B is the
in . down, with a 5-16ths-in. Whitworth tap, and
sliding saddle, which is fitted to the back of the rest ,
the other end sbrink or screw on the ferrule . The
and C is a gun -metal cheek, fixed to B with studs
2- in . steel must now be turned down one end for
re are
and nuts, which can be seen underneath .
5-16tbs in . , screwing for a distance of } in. , and it
two adjusting screws to close in the gun-metal
is then screwed into the end of the tube which is
cheek for taking up wear . Dis a long screw to feed
previously screwed . This can now be ground up to
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June 28 , 1906 .

a point, and the other end can be drilled for the
4 -in . thumbscrew and the tube is ready . Grind
one end of the H -in . steel to a point and insert this
into the tube and tighten up with the screw , and
the gauge is finished . This will be found to be a
handy tool where rather long distances have to be
measured , and about three of these tools of diffcrent
sizes will not take up much room , and any distances
that are wanted may be measured .

į
FI

ry "
A TELESCOPIC GAUGE,
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Our “ Workshop

Problem

"

Competitions.
Results of Problem No. 5 .
(Continued from page 581. )
Mr. A. Long
Make a cutter as shown on drawing and a holder
to fit poppet barrel, mount a piece of 5.16ths bright
drawn steel (or brass) in chuck as
shown , put on tee rest and bevel end
down to size of screw, and then run
cutter up , using soap water. The
stuff should then be filed for length
of head, and polished , and then parted
off with ordinary hand tool , or a safer
way for some would be to saw it off.
The steady bearing, etc. , could then
be shifted back for the next. When

Method of Cutting a Belt .
By W. C. Sims .
Requiring a driving belt for my lathe , and
having a piece of leather about 6 ins. square, I cut
my belt, which is 8 ft . long, from it in the following
manner :-The corners were first cut off, thus
making it circular . I cut around the circumference
for about 1 in , to the required width of the belt ,
and then fixed a bradawl in a bench , with a knife
opposite, at a distance of the width ( in .) of what
I wished the belt to be, and another bradawl
to steady the cut through , as indicated in sketch,

o

Adjustable stop

DOODOOT

Curter.

Fig . 7.-MR. A. LONG's SOLUTION .

Leather

Brad awls

too short to run in steady, the chuck will hold the
material firmly enough. The adjustable stop may
be omitted if too much trouble, and, of course, need
not be tapped the whole length.

knife

0
METHOD OF CUTTING A DRIVING BELT.
and placing the end of the belt wbich I had cut
between knife and bradawl, drew the whole
belting between this space, the knife cutting the
belt to an even width.

Gilding Metals.
By “ Ex -APPRENTICE."
Dissolve 16 grains of gold in aqua regia (a mix
ture of hydrochloric and nitric acids ) , and concen
trate the solution until it is the colour of blood .
Add to this i pint of hot distilled water in which
60 grains ofcyanide of potassium has been dissolved.
Stir well with a glass rod and filter. To use, heat
the solution a little above lukewarmth , and support
the article, which must be quite free from grease ,
in it for a short time.

FIG 8 , --MR . A. WILKINSON'S SOLUTION .
Mr. A. Wilkinson .
The arrangement I have had in use for some five
years consists of an iron bar, it ins. by & in . , to the
centre of which is riveted a taper centre to fit the
loose headstock spindle of lathe . At each end of this
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bar two studs are fitted ; these carry a second bar
in which is drilled a hole for the rod material, from
which the screws are to be made. A cutting -off
tool is made out of a piece of thick hacksaw blade,
and can be used on either side of the front bar by
changing over the screw , carrying same so as to
obtain various thicknesses of heads of screws. It
must be noticed that the cutting off tool will not
cut the blank clean off, there being some risk of the

June 28, 1906.

in the metal disc. The back of the disc should be faced
up until the holes are just cut into , so that when
the cutters are in position and the disc screwed by
the three screws (c, c, c ) against the metal washer (d ) ,
the cutters are tightly held . A piece of boxwood
( e) fastened to the faceplate (), having a hole
bored nearly to the bottom , or to such a depth as
it is desired to give length to the screw blanks , and
also having three large holes (8 ) bored radially into

Toolholder

-Chuck
Tailsrock

SECTION
THRO TOOL- HOLDE

Second guide
Guide for
Soin makina

T001
Fig . 9.-MR. GEO . WOOLSTENCROFT'S SOLUTION .

HOLLOW CENTRE

CUTTER BAR .

HAND REST:
MI

screw fouling cutters, therefore I generally break off
these after cutting nearly through .
Mr. Geo . Woolstencroft.
The drawings show elevations and plans of the
tool box. It will be seen the 5-16ths in . wire is guided
through the 5-16ths in . hole in the front of the box,
which steadies it whilst being reduced in diameter.
The box is bored out } in . ( finished size ) for
in . ,
and then opened out to 3 16ths in . and tapped for
1 in . down in . This is provided with a setscrew ,
by means of which the length of the work to be
turned can be adjusted, and set so that all screws
will be the same length under the head . This box
is fed up by the loose headstock , the rear portion
being turned taper to fit the barrel. The tools used
are 3-16thsin . square, and these can be ground and set
any number of times. The box is made from mild
steel, and the portion cut away is removed by
drilling, chipping and filing.
Mr. B. Hoare .
Replace back centre with a piece of metal with a
t.in. hole drilled through. A cutter bar is made,
which has a hole drilled in it to tightly fit on the
hollow centre. The bar is allowed to find a position
on the hand rest , which is raised to a convenient
height. The method is to turn down one end of
the stock to } in . , insert in the hollow centre , and feed .
up cut by the hand wheel. It would be best to
rough the blank out first with hand tool , as 5-16ths in .
to } in . is rather heavy at one or even two cuts on
the sort of lathe we have in view .
H. G. Riddle.
A disc of metal ( a ) , about 2 ins. diameter by about
1 in . thick, is prepared, having a hole in the centre
on the front side, the same size as the rod from
which the blanks are made ; on the other side the
hole is turned out to f in . diameter , halfway through.
Three double - ended cutters ( b , b , b ) of 3-16ths in .
silver steel wire are used , passing though radial holes

Fig . 10.—MR. B. HOARE'S SOLUTION .
the centre hole to clear away turnings. The rod
to be worked on must be prevented from turning by
means of a carrier, and the feed is given by screwing
up back centre.
Mr. Harold Smith .
The arrangement this competitor proposes is shown
clearly on the accompanying sketch . It comprises
a wrought-iron plate support for the vee steady

June 28, 1906 .
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and the tool which is bored to fit tightly on the tail
stock barrel, and the hand rest is employed to assist
in preventing the tool from revolving on the
tailstock .
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The Latest in Engineering.
Interesting Foundry Work. –To cast one -half
of a large belt wheelto match a halfcast by another
foundry and at another time is a difficult feat which
has just been successfully accomplished by a
Chicago firm . One of the halves of an 18 -ft. wheel,
with a 42 -in . face, was dropped into the wheel pit
during the process of erection and broken. Drillings
were taken from the other half, and a mixture
made which would have the same shrinkage and
density. The wheel was bolted together when
finished, and the new half found to be only 94 lbs .
lighter than the old , the total weight being 27,806 lbs .
An Accidental Test.—The large 5,500 - kilowatt
turbo- generator of the Willans & Robinson type,
supplied to the Kent Avenue Station by the Allis
Chalmers Company , of Milwaukee , has, it appears,
been submitted to a very severe test of its mechan
ical strength . By some accident, a large jack
knife was left inside the turbine before it was
closed up, and the machine ran with this obstruc
tion inside it , a knife leaf being wedged between
the stator and rotor. This condition of affairs
lasted for nearly a month , the maximum load
taken being 9,800 kilowatts, whilst on occasion
the load averaged 8,000 kilowatts for one and a
half hours. On then opening up the turbine the
obstruction was discovered . It was found that a
piece of steel from the knife had been wedged
into such a position that it had acted like a lathe
tool , and had turned a groove on the drum , 3-16ths
ins . deep by fin . wide. This had loosened the
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FIG . 11 .--MR. H. G. RIDDLE'S SOLUTION .

Steady

Sready

**
. Chuck
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Blank

Tool
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Hand rest

Fig . 12.–MR. HAROLD SMITH'S SOLUTION .

PALLADIUM has about the same degree
hard
ness as platinum . It may be easily rolled into
sheet, and is usually purchased in the shape of
thin sheet or foil.

caulking strip which held the ring of blades in place,
loosening the latter, so that the channel- shaped
shroud- ring, which is riveted over the ends of the
blades, came into contact with the fixed cylinder,
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with the consequence that its flanges had been
almost worn away. Nevertheless, not a single
blade came out , and, as stated , the turbine con
tinued to work under , at times, an enormous over
load . The incident is a striking testimony to
the mechanical efficiency of the system of holding
the blades introduced by Captain Sankey, which
is that adopted by the builders. As it was not
feasible at the time of the discovery to lay the
turbine off long enough for permanent repairs,
the damaged ring was merely removed, and the
cover being replaced the turbine was immediately
set at work again .--Engineering .
A Paraffin Motor Launch . - A small paraffin
motor launch built for the Soudan Government has
recently been constructed by Simpson , Strickland
and Co. , Limited , and engined by R. Hornsby
and Sons, Limited, of Grantham . The launch ,
which is intended for service at Khartoum , is 30 ft .
long by 8 ft. beam , and has a mean draught of about

June 28 , 1906

method, the crank running in an oil bath. Por
starting purposes a receiver is used , in which air is
compressed to 90 lbs. per square inch pressure by
means of a pump. The receiver is charged by the
motor when the latter is running. The power of
the engine is transmitted to the propeller through
a clutch of the expanding shoe type. No gear is
in action when the boat is going ahead , the whole
machinery revolving with the shaft. When going
astern the clutch case is fixed to the engine framing,
and the drive is then through bevel gearing, which
rotates the propeller shaft in the reverse direction .
The illustration , for which we are indebted to the
Engineer, shows the general arrangement of the
launch . It will be noticed that the engines take
up little floor space, and that the necessary tanks,
etc. , are conveniently situated , leaving a large
amount of accommodation for so small a boat.
Referring to the diagram , A represents fuel-oil
reservoirs, B is the fuel oil filter box, C the overflow
pipe from the vaporiser valve boxes, D is the
receiver for the compressed air starter, and E the

A

D
A NEW OIL ATOTOR LAUNCH .
18 ins. It is driven by one of the firm's marine
typeof oil engine, giving 20 brake horse -power. The
weight of the engine fitted in this launch, together
with the air and exhaust pipes, starting receiver
and clutch, is 1 ton, that is 112 lbs. per brake horse
power. The total weight of all the machinery and
accessories carried is said to be i ton i cwt. The
engine has three cylinders bolted on to a common
bed- plate. Each cylinder is 64 ins. diameter by
7 -in. stroke. The normal speed of running is
six hundred revolutions per minute, but it is claimed
atht the speed can be reduced to two hundred
revolutions per minute when necessary . Ignition
is effected by hot surface contact helped by the high
compression of 90 lbs. per square inch . The speed
of the engine is regulated by altering the supply of
fuel passing into the vaporisers. Should the speed
exceed the normal, thegovernor comes into action,
and causes the fuel to pass downan overflow pipe,
and back into the storage tank. The oil is supplied
to the vaporiser by means of pumps, on to each
cylinder. Lubrication is effected by the splash

hand pump forcharging the receiver. The silencer
is shown at G, H is the cooling water tank , which is
provided with a strainer, and K is the reservoir for
vaporiser starting lamps.
The result obtained at the speed trials was an
average speed of 7'8 nautical miles per hour. The
capabilities of the launch for starting, stopping,
and reversing were also tested , and proved to be
satisfactory .

Air Compressor for North Pole .—The S.s.
Arctic, which is fitting out at Halifax for a long
journey in search of the North Pole, is to be furnished
with an air compressor, made by the Rand Drill Co. ,
New York City , having cylinders. 7 ins. dia. , and
9 ins. stroke. The compressor is to be operated by
a windmill, since it is impossible to obtain fuel foi
steam , and the air will be discharged into several
receivers at a high pressure, the air in turn being
used in place of steam to generate electricity.
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Rapid Railway Carriage Building . – Wegather
from Engineering the following interesting account
ofrapid railway carriage building, by Indian native
labour, directed by competent European engineers.
The Great Indian Peninsula Railway Company re
quired a trailer coach to run in connection with a
small tank locomotive at extremely short notice , and
advantage was taken of the fact to see what could
be done in the company's workshops at Parel in the
way of rapidity of construction . On March ist , this
year, the order was given , drawings were at once put
in hand , and the necessary material ordered . By
the 26th of themonth everything was ready for erec
ting operationsto commence . The men , eighty -eight
in number, under the direction of eight “ maistries,”
were assembled at 8.20 a.m. , and started work ten
minutes later. Some laid down the framing and
made the floor, others worked at the sides and ends,
so that by 4.30 p.m. a considerable show had been
made, No overtime was worked , the length of the
working day being eight hours. The good start
made on the Monday was maintained , and on the
following morning the various parts of the coach
were assembled , and before night the whole of the
body was framed , together with the “ roof-sticks
in position . By Wednesday morning the under
frame was in position under the body, this under
frame having been prepared in the meantime.
While these operations were being carried out on
the actual body and framing, other matters were
not neglected , for the doors, windows, blinds,
seats, etc., were in the hands of sixty -six carpenters
under the guidance of three
maistries, while
nine trimmers had prepared the upholstering and
decorations. On the afternoon of the third day
the carriage received its first, or priming, coat of
paint. The painting of the inside and outside of
the vehicle was proceeded with on the Thursday
morning, a chargeman and twenty painters being
employed ; the outer roof-cover was also put on ,
the doors were hung, windows put in place , and the
general internal arrangements were completed . The
final coats of paint and varnish were given on the
Friday, and all lettering and numbering was com
pleted. This day also saw the instalment of the
electric-light fittings, the adjustment of the vacuum
brake , and the fixing of door -handles, hand -rails,
etc. , leaving the coach ready for the rails. The car
on which this remarkable work was done is of no
mean dimensions . It measures 62 ft. in length and
is 9 ft. 6 ins. wide over the mouldings. The steel
under -frame is 60 ft. long and rests on four-wheeled
bogies, spaced 40 ft. apart from centre to centre .
A guard's compartment occupies one end of the
vehicle, next to which there is a small first - class
saloon which will seat six persons ; then comes a
large compartment for the accommodation of forty
eight third - class passengers , together with a smaller
private part for twelve females. Beyond the third
class portion there is a luggage -room, which finishes
the vehicle. The car has all the usual appoint
ments required for a vehicle intended for local
service, and it is constructed to run in either
direction , the seats being of the turn -over pattern .
A non - conducting material is used for the roof, the
sides, and the ends of the car, but sunshades are not
provided . Over 600 cubic feet of timber ( nearly
all Australian ) were used in the car, all of which had
to be accurately machined and planed ; there were
nineteen doors to make, ninety -two windows and
ninety - two shutters to construct, besides hundreds
of minor parts.
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for X - Ray and

other Purposes .
By JOHN P! KE ..
( Continued from page 568 ).

IV .-Winding the Primary and Finishing
the Core .
HE gauge of wire used for the primary is No.
14 B. or S.W.G. The wire has a diameter of
THE
08 in ., and if selected with silk covering we
are able to get on the core ten , at least, turns to the
inch linear with close winding. It is important to
have the turns of wire tight and close ; No. 14 wire
carries 9 amps, and the more wire we get on the
greater the number of ampere turns and the better
magnetisation of the core. It cannot be too often
urged upon the student how important it is to do
every portion thoroughly ; laxity here and there
even if the insulation is good -is sure to be de
monstrated by moderate performance of the finished
coil . If the best and softest wire is obtained there
are no difficulties to be met with in winding on
No. 14 or even No. 12 wire ; two persons are better
than one for this work - one for the purpose of paying
out the wire and keeping also a fair strain upon it ,
while the other has his attention solely fixed upon
the winding.
Commencing the work , bend a foot or so of the
wire neatly to a right angle with its axis, and
secure the turn as tightly as possible with silk twist
or ribbon to the iron core -- already taped and
waxed-at a distance of } in . from the end ; then ,
keeping meanwhile a fair strain on the wire, slowly
and steadily revolve the core, the soft wire bends
easily round the cylindrical core, and passing over
straight, drops readily into even and close turns,
aided thereto by the fingers of the operator. If
there is a tendency on the part of the wire to
slip , then the silk tape and first few turns may be
not only tied , but stitched and waxed with a little
paraffin wax , allowing it to set quite hard before
starting again . Arrived to within } in . from the
opposite end we take the next turn over the first
layer and so continue winding on the second layer
in the grooves made by the first until having
reached the end from which we started the last
turn is tied tightly with tape or silk twist, leaving
a foot or so of the wire turned out to a right angle
as was the first and at the opposite side to it ; this
also may be stitched down and freely waxed .
The core ( and primary ) now present a neat
appearance, being symmetrical if the work has
been carefully done-straight and circular - but it
will be a loose fit in the ebonite tube. It is desirable
on many grounds to have the core with its primary
winding removable.
In most large coils it is usual
to enclose the core, etc. , within a stout ebonite
tube , which then passes within a second tube on
which has been built the
secondary." This
for an amateur is likely to prove beyond his powers ..
Ebonite tube is very uncertain with regard to its
internal and outside diameters-outside in par
ticular. It would be necessary to place the first
tube in the lathe and turn down to ensure anything
approximate to an accurate fit.
The desideratum of a movable core and primary
is however achieved in the coil we are specifically
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treating, by enclosing it in a fold or two of the
same waxed blotting paper used for the secondary
divisions ; for this purpose four half sheets of the
blotting paper are carefully dried and thoroughly
waxed . The bundle of iron wires is of if in . diameter;
when taped it is a little more than this and the
two layers of primary bring it to about if ins. or
less . The ebonite tube into which it is to be placed
is it ins. Now , having wound on the primary and

FIG . 6.- TROUGH FOR USE IN FINISHING CORES ,
secured the two projeting ends , bring these two
ends straight out for at least 4 in . beyond the core,
but well away from the wire , then turn the ends up
at right angles. We have now to put round the
primary a piece of thin sheet zinc or tin : cut this of a
length sufficient to quite enclose both ends - say
14 ins.; bend the sheet as neatly as possible , as
it is necessary to have the result as truly circular
as we can make it. We now require a long narrow
trough of stout tin of a size to just take the core
with its metal covering, which, by- the-bye, must
be secured tightly with wire or twine . The trough
being prepared by melting therein a sufficiency
of paraffin wax, the core, previously made hot by a
short term in an oven , is lowered into the recep
tacle and allowed to remain quite covered and
soaking in the bath , kept hot , for several hours ,
until — in fact — no more bubbles of air are seen
to issue from the ends of the tin cylinder. The
whole is allowed to cool and set hard . This done,
the trough is again warmed, and the contents
released : scraping and cutting off the superfluous
wax we arrive at the tin cover , the wire is cut,
the cover springs open with a little assistance,
leaving the core and primary evenly covered, and
all its interstices filled with wax. Having trimmed
up the ends neatly, the ends of the primary may
be straightened . We shall find as a result of this
treatment that with a couple of turns of the waxed
paper, which will now fold smoothly but must be
slightly warmed , the core will make a neat fit
within the ebonite tube provided. As the coil
has no hammer break of the usual pattern, each
end of the core-the blotting paper extending a
little beyond its length-may be filled in with wax.
Short of a separate ebonite tube nothing could
be neater and more effective than the movable
core built up in this manner, while the insulation
is very good.
Any air space between the outside of primary
and the ebonite tube such as naturally results
if the core , etc. , etc. , is a loose fit, is soon made
manifest by - when the coil is worked -- sparking,
very distinct and crackling. On looking into one
end of the tube under these conditions a very
interesting display of electric sparks is seen all round
the outside turns of wire , the appearance is that of a
ring of short bright sparks. The discharge is
evidently static and is not likely to do any damage
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to the coil—the noise, however, to a sensitive ear, is
disconcerting . It would have been an easy matter
to have photographed the display, but having
neglected to do so before treating the core with the
blotting paper casing , the author has now nothing
to operate upon .
In the event of it being desired to use a hammer
break , an “App's,” or a “ Vril,” the core may be
left short-i.e ., the blotting paper may be cut
so that when the wax is trimmed up at the ends the
core measures only 14 ins., say, including wax
or, by boring or channeling out the wax at one
end only - where the two primary wires projectso that the iron wires are exposed a break of the
type mentioned may be fitted. It would be neces
sary , however, to extend the soft-iron hammer
head so that it will pass into the tunnel and go
close up to the core .
A trough for the purpose above referred to is
easily made by bending a piece of stout tin 15 or
16 ins. by 12 ins. into the " U ” shape and soldering
it securely to two end pieces of the same metal,
after the pattern of the figure annexed . The height
will be determined of course by the source of heat
to be placed beneath. The writer uses a gas
stove, supplemented by a spirit lamp . The model
may be strengthened in any way deemed desirable,
but one made -- in a few minutes - precisely as
described has served for several cores, and is
still in good condition .
( To be continued .)

A Model Oscillating Steam
Engine .
By PERCY BRIGGS.
HE accompanying photograph shows a model
oscillating
steam engine with reversing
THE
motion , which I have made in my spare
time. The cylinder, which is 1 -in . bore by 11 - in .

Steom inler

Exhaust

Cylinder
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Spring

LO

(Half full size .)

***
FIG 1. - REVERSING VALVE FOR MODEL
OSCILLATING STEAM ENGINE .

stroke , is lagged with asbestos yarn and covered
with sheet tin . The valve face was turned in the
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lathe ; this method , I think, is much better for
amateurs than filing. For the stuffing -box and
gland I used anti- friction alloy, this being very
easy to work and wears well. The reversing is by
means of a two- way steam block similar to the one
used on the “ Simple Model Locomotive " described
in THE MODEL ENGINEER for March 15th , 1902,
Vol. VI , and is very satisfactory. The model will
run with such a small pressure of steam that the
gauge will not show it , and with 5 lbs . of steam it
makes about 300 r.p.m. To supply steam to the
model, I have a copper kettle with spout plugged
and lid fastened on , the joint being made with a
rubber ring . With the kettle on the kitchen fire
and steam connected to engine on table with about

609

Motor Notes.
BY CHAS . S. LAKE .
New AMERICAN MOTOR FIRE ENGINES.
Some large and powerful motor fire engines
have recently been added to the fire fighting equip
ment of Boston , U.S.A.
The appearance and general design of the engines
follow those of the ordinary horse -drawn ones ,
but they are much larger , weighing in running
order some nine tons. The motive power is steam
and the engine is of the twin vertical type of 120
h.-p. and capable of discharging 1,400 gallors of
water per minute through a 3 in . diameter hose,

FIG. 2.-MR. PERCY BRIGGS' MODEL OSCILLATING STEAM ENGINE.

5 ft . of brass gas pipe , I have had engine running
about three hours without a stop. If any reader
wishes to make a similar model , I should be pleased
to get him castings of my patterns.

A PHOTOGRAPHIC EXHIBITION . — A small exhibi
tion of some very remarkable photographs of
flowers, animals, and domestic pets byMr. Henry
Stevens is now being held at the office of the
British Journal of Photography, 24, Wellington
Street, London, W.C. Mr. Stevens, who is one of
the most skilled photographers of these subjects, has
practised photography from the days of the “ wet ”
process. The patience required in persuading
a mixed group of terriers, kittens, and rabbits
to pose before the camera is realised only by those
who have attempted such work. As Mr. Stevens
explains, he has to keep all the sitters interested ,
and what amuses the kittens does not amuse the
dogs or the rabbits. Three kinds of entertainment
have to be kept going at once. MODEL ENGINEER
readers who are interested in photography should
make a point of visiting this exhibition, which is
open free to the public daily until July 21st.

The propelling power is transmitted to the driving
wheels by means of an ingenious movable key
instead of through a clutch , the drive being
carried through heavy side chains and sprockets on
the differential shaft as usual. A large heavy key
is used for connecting the main shaft to the gearing,
this key being placed in position when the engine
is to be used for propulsive purposes and quickly
and easily withdrawn on arrival at destination thus
converting the motor into a stationary engine for
actuating the two vertical double acting pumps
which are directly connected .
Steam at a pressure of 90 lbs. per square inch is
maintained during the time that the engine is
standing at the station awaiting a call , this being
done by means of a small generating plant situated
in the basement, the connection being by double
slip joints which are uncoupled in a moment . On
a call being received , the engineer by the act of
throwing over two handles severs the connection
between the stationary plant and the engine, at
the same time shutting off water and steam from
both . Simultanecusly the engine boiler is started
and the pressure raised very quickly to 120 lbs. per
square inch, this being the blowing off-pressure.
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Steering is attended to by the man at the wheel,
who sits at the forward end of the engine, and the
running speed is controlled by an engineer on the
usual platform at the rear. A fireman stands
alongside him on the platform , whose duties are to
attend to the maintenance of the fire and steam
pressure.
These are among the most powerful engines that
have ever been placed in service for fire extin
guishing purposes , and they mark a distinct advance
on previous engines in several points of construc
tion .
GEARLESS Motor Buses .
An English company is being formed for the
purpose of introducing in this country the Pieper
petrol electric omnibus. The system was devised
some years ago by M. Henri Pieper and is known
as the " Auto -Mixte.” It has now , says the Elec
trical Review , been considerably improved and no
change -speed gear is necessary. The four -cylinder
petrol engine drives a four -pole shunt-wound
dynamo, the armature of which is carried on the
main shaft.
The latter carries a magnetic clutch , the second
half of which is keyed on the driving shaft of the
differential gear axle .
The dynamo is connected with a battery of
accumulators and acts as a generator or a motor
according as its electro -motive force is greater or less
than that of the battery. The battery drives
the dynamo as a motor to start the petrol engine.
The latter then drives the dynamo as a generator
to charge the battery when necessary. When
ascending the hills the battery assists the engine
by driving the dynamo as a motor. When running
down hii the ' bus drives the dynamo as a generator
thus regeneratively charging the battery and
electrically braking to control the speed.
A
magnetic disc brake is also provided.
The vehicle can be driven backward at a low
speed by the dynamo being reversed and driven
by the battery as a motor.
The new point of importance is an automatic
magnetic device, which controls the gas admission
valve of the carburettor in such a way that when
the battery is fully charged the petrol engine deve.
lops only sufficient power to drive the vehicle,
while when the battery is discharging the full
power of the engine is developed.
Starting, speed regulation and reversing are
controlled by a single lever, and the magnetic clutch
provides for a smooth and easy start. The system
is being tried commercially in Belgium and in view
of its mechanical advantages it may be expected to
give results which are superior to those of the
ordinary petrol ' bus.
A MOTOR DRIVER'S EXPERIENCE ,
The driver of a road motor wagon gives in the
Commercial Motor his experiences whilst travelling
over snowy roads in charge of the wagon as follows:
“ Part of my regular work is to run up to London
every six weeks to fetch between six and seven tons
of oil. We always have two days to do this journey,
as it is 42 miles each way and we have to load and
unload the wagon . We arrived in London ip good
time and got the oil on the platform preparatory
to our return journey. We got up the next morn
ing and found that the ground was covered with
snow , but we started off all right and everything
went well until we got to Wandsworth , when,
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without any warning, the pipe connecting the
steam gauge to the boiler snapped. I closed the
cock at the end of the pipe and proceeded on my
journey without using the steam gauge. By this time
the snow had melted on the roads, so we travelled
at higher speed to make up for lost time until we
reached Cobham . Without warning one of the
eccentric straps suddenly fractured and of course
put the engine out of action . I was dismayed , for
I did not see how the breakage could be repaired,
and I knew it was useless to try to work the lorry
with one cylinder, as the load was too heavy with
the road in the state it was. I took the eccentric
off and carried it to a blacksmith's shop in Ripley.
The man riveted a piece of iron to the strap and
made a good job of it. After three hours delay
we started once more and went on very well until
we came within twelve miles from home, when the
snow began to fall heavily again . We had very
hard work to get along, but we eventually reached
home at 10.40 p.m. I drive a Foden wagon , and
it does its work splendidly , this being the first
mishap."
MOTOR CABS FOR BERLIN .
A company known as the “ Stern ” Motor Traffic
Company are shortly placing 55 motor cabs on the
streets of Berlin . A large number of motor om
nibuses will also be introduced there shortly ; in
fact, motor traction may be said to have been going
very much ahead of late both in the capital and
in other German cities,

A Chuck for

Oval

Turning

in

the Lathe .

By Thos. W. PLANT.
OLLOWING is a description of my oval
turning chuck for the lathe, which is fitted
FH
to an ordinary cast-iron slotted faceplate,
and can be made by an amateur at a very trifling
cost . The accompanying illustrations are for a
2 } -in . centre lathe ; but the chuck can be fitted
to one any height by making the support of the
guide ring sufficiently high to bring the centre of
guide ring in line with centre of mandrel when
pushed back . The faceplate ( preferably one with
a small boss at the back ) must be screwed on
mandrel and faced up true and straight across
the face , being constantly tried with a straight
edge , as the chuck will work much steadier if true ,
and prevent the outside plate from rocking when at
work . Now get the exact centre , and draw a line
through centre and across the exact middle of the
two slots in faceplate ; then space out equal distances
on each side of the line ---say, f in .-- and clean out
the two slots with a file to the line , to make grooves
for the studs to slide in ; take off faceplate, and
either reverse on the mandrel and turn up equal
thickness , or clean the back sides of slots with a file
to an equal thickness for the stud heads to slide
along ; drill three 3- in . holes ( A , Fig. 1 ) in face
plate , get a circular piece of iron 5-16ths in , thick ,
or, if procurable, a piece of brass will be easier
to work , 3 } ins . diameter ; draw a line through
centre of plate, and set off holes for guide pins to
screw into at it ins : radius, and tap the holes
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with a f- in tap , care being taken to get the centre
of the hole exactly in a line with the centre of the
plate.
Now with two short screw pins , screw the brass
plate to faceplate from the back ofsame , through the
slots, setting it roughly near the centre , and turn
up the face of brass plate flat across to straight
edge . Now take off the faceplate , and refix with
the same screws the trued- up side to the faceplate,
and turn up what is now outside, making a truly
parallel plate 34 ins . diameter. Now turn the
outer edge circular, and at right angles to face
to 31 ins. diameter ; while still on the faceplate
turn out a hole in centre to be tapped for insertion
of forked chuck C °(Fig . 2 ), for holding such things
as bradawl handles, etc ; drill three t-in . holes
( A1 , Fig . 3 ) so that they come over the f - in . holes
in cast plate. These are for screwing on the work.
Take off the faceplate and fix a piece of f- in .

faceplate and the brass plate , the other ends to be
turned long enough to reach well over guide ring ;
slot the ends for screwdriver, thread the long ends
just enough to reach through brass plate . These

Pulley
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Fig . 4.-GUIDE RING AND SUPPORT.

diameter iron rod in lathe not less than 4 ins . long ,
and turn out two screw blanks, as B, Fig . 2 , the long
ends to be turned a good fit to slots of faceplate,
and sufficiently long to reach through both the

FIG. 3. - Chuck.

screws should fit well in brass plate so as not to
get shaky when in use.
The guide ring ( Fig. 4) is made of a piece of
iron or brass 5-16ths in. thick , turned nicely to
make a smooth fit within the two studs B, Fig . 2 ;
when screwed into the sliding plate you now require
a circular piece of iron f in. thick , slightly smaller
than guide ring , as shown by dotted line ( Fig. 4 ),
for packing guide ring from support. The support
can be made of iron fin . thick by 21 ins . wide ,
bent up at right angles about i in . from the end .
Cut a slot in the bent part, as shown at D , Fig . 4 ,
from the centre towards the back when on the lathe,
the slot to be made about i in. long and to fit
a t-in . pin going through between the lathe bed
to screw up underneath with washer and nut ;
push up support to nose of mandrel , and drill a
hole for mandrel to come through, get a piece
of wood or metal and fasten to mandrel, and with
a striking point fixed in the wood the same
diameter as guide ring mark the exact place
for riveting the ring , packing piece, and support
together , taking great care to get the centre of guide
ring and the centre of mandrel the same height ;
take support off lathe bed , rivet all together , and

612

June 28 , 1906 .

The Model Engineer and Electrician .

The joint is a sliding fit at the faces A , while the
faces B B are provided with the usual amount of
opening necessary on any type of ring to allow for
the expansion when working. This type of joint,
provided that the bore of the cylinder and dia
meter of ring are quite round , and the sliding joint a
good fit, is a very efficient type.
The amount of
clearance of faces B B is a matter often neglected
by motor experts. I have seen new rings fitted to
pistons with this clearance filed off in the most
indiscriminate fashion , and , provided the ring could
be pressed into the cylinder bore, all would seem
well, irrespective of the amount of clearance ;
B

А

IN

B

7

finish by cutting out oval hole ( E, Fig . 4 ) extending
nearly to the back of ring .
To use the chuck join all parts together. Fig . 5
shows the chuck complete on lathe. If you keep
the centre of guide ring central with the centre of
mandrel the lathe will of course , turn circular ;
but if you draw the support towards you the
guide ring brings the brass plate forward twice
in every revolution of mandrel , and turns the
material more or less oval , according to position of
guide ring. With a piece of wood fixed in forked
chuck at one end , and held up with the back centre ,
some nice turning may be done, as bradawl handles,
hammer shafts, etc. If you want to turn short
objects oval throughout you fix your wood, etc. ,
on brass plate with screws through holes AI ,
Fig . 3 , without taking off cast plate. When turning
you require to keep the tool at one fixed height to
get the best results . This is an easy matter with
a slide-rest.

The Construction and Repairing
of Motor Bicycles.

By “ SREGOR."
(Continued from page 546. )
НЕ piston should be as light as possible con
sistent with sufficient strength. It is be
THE
coming the recognised practice to obtain
the highest class of finish on the piston surface and
bore of the cylinder to ensure the best results
from the engine ; and to attain this both should be
The
ground true and have a smooth finish .
amount of clearance between the face of piston and
cylinder böre should depend upon the quality of metal
used. A metal used for the piston with a tendency
to expand considerably when hot should be allowed
more clearance than that not so affected by heat ;
the amount also should vary with the diameter
the larger the diameter the greater the clearance .
Foi a 2 } -in . to 3l- in . diameter a clearance — that is ,
the difference between the diameter of piston and
bore of cylinder - of .005 to .008 is sufficient; for

Fig . 25 .
Glur hules
FIG. 26 .

PISTON RING JOINTS.
a 4-in. to 5 - in . , from • 008 to .012 is a suitable
clearance . The number of piston rings used
should be enough to ensure the piston resisting all
the explosions ; extra rings only add to the friction .
The grooves turned in the piston to receive these
rings should be a smooth finish and true, to allow
the rings to bed . About .005 clearance should be
allowed between sides of rings and grooves to ensure
a working fit, and not binding when expanded by
the heat of the explosion. Various forms of joint
have been adopted for the rings , some as shown
in Figs. 25 , 26, and 27 .
Fig. 25 shows a plain saw cut at 45 des. to the
side of ring ; Fig . 26 shows a plain saw cut square
with side ; in Fig . 27 is shown a more expensive
method , and one more effective in baffling the
escape of the gases , as will readily be seen.

Fig . 27 .--ANOTHER FORM OF PISTON RING JOINT.
while it is obvious that this joint should be as small
as possible, as it provides a through passage for the
gases under compression .
To ensure being on the safe side, it is best to
make it slightly large, rather than small , as it is
most important that the ends should not butt
when working , for it would soon groove the cylin
der bore .
Rings should be made of the very best close
grained cast iron ; they are usually made with the
bore eccentric with the diameter , the joint being
made at the thinnest section ; this provides a
spring in the ring, a portion being cut away at the
joint. The ring should then be pressed in and held
in this compressed state , and a fine finishing cut
taken over the diameter and made the exact size
of bore of cylinder, after which the joint clearance
is filed in as above mentioned . When the ring is
released it will possess sufficient spring to keep it
a working fit against the walls of the cylinder.
The rings should be provided with means to pre
vent them working around the groove to different
positions. The joints of rings should be located
around the piston , so that any pressure getting
past the first joint will get checked before getting
to the joint of the second ring. Different makers
use different positions to effect this. Some , in the
case of using three rings —which is the usual amount
supplied with small pistons - prefer to equally
space the joints , which , of course, will be 120 degs.
with each other. Others locate the first and third
joint on the same line, with the second joint on the
opposite side. I think the latter method is pre
ferable, as the gases have to travel half-way round
the piston , instead of one -third , as in the former case,
before reaching the next joint , by which time the
gases will have decreased in pressure, owing to the
greater amount of expansion space provided.
But to effectively prevent the pressure getting
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Bevel ?

bare
hinder

past the rings much depends upon the clearance of
the piston shell and cylinder bore ; when this is
kept down to the minimum working clearance, the
pressure is very slight, as the area upon which this
pressure acts is very small. Some makeis design
this piston explosion end dome-shaped ; this is
necessary to allow it to fill up the compression

Rounded
slightly tone

Fig . 28. - SHOWING BEVEL AT OPEN END OF
CYLINDERS .

space to the necessary amount , owing to the con
cave form of the cylinder head . Some imagine a
dome shape end offers a greater pressure area .
It
certainly provides a greater surface, but does not
increase the effective pressure area any more than
a flat end piston . The open end of the cylinder
should be bevelled as shown in Fig . 28 , to provide
a lead to facilitate entering the rings when assembled
on the piston .
( To be continued . )

For the Bookshelf .
Any book reviewed under this heading may be oblained from The
MODEL BNGINEER Book Department, 26-29, Poppin's Court,
Fleet Sheet, London, E.C., by remitting the published price and
the cost of postage.)
CONTINUOUS CURRENT ARMATURES : THEIR WIND
ING AND CONSTRUCTION . By C. Kinzbrunner,
A.M.I.E.E. London and New York : Harper
and Brothers. Price 3s . 6d . net ; postage 3d .
Those of our readers who have in the past been
looking for some work on armature construction
and winding -- but particularly winding - which will
help them to a good understanding of the principles
of this important branch of electrical work, will be
glad to know that the author of this volume has
brought together a lot of useful information bearing
directly on the above-mentioned subject . We do
not remember having seen a clearer explanation
of the various systems of winding continuous
current armatures than is here set forth . The
illustrations are neat and accurate , and serve their
purpose admirably .
ALTERNATING CURRENT WINDINGS : THEIR THEORY
AND CONSTRUCTION . By C. Kinzbrunner,
A.M.I.E.E. London and New York : Harper
and Brothers . Price 3s . 6d . net ; postage 3d .
This work is similar in all respects to the above
work , but deals with the windings of single and
multiphase generators and motors.
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Mr. Francis William Webb .

HE name of Mr. Francis William Webb, who
THE
died at Bournemouth , on June 4th , will always
be remembered in connection with the London
and North - Western Railway. It is some four years
ago now that Mr. Webb, after being connected with
it, with only one break, for over half a century,
severed his connection with the North -Western
Railway , owing to ill-health . Half a century is a
long while , and much took place during that period,
It was in 1851 that Mr. Webb became a pupil of
Mr. Francis Trevithick, who was the first locomotive
superintendent of the London and North- Western
line. He served an apprenticeship of six years,
being afterwards for three years an assistant in the
office. In February , 1859 , he became chief draughts .
man at Crewe, and from September, 1861 , to July,
1866 , was chief assistant to Mr. Ramsbottom . This
commenced when he was twenty - six years of age ,
and he was certainly young for such a responsible
post . Between the years 1866 and 1871 occurred
the one break in his long connection with the
railway. During this period he was partner in and
manager of the Bolton Iron and Steel Works. In
the latter year, however, on Mr. Ramsbottom's
retirement, he was offered the position of chief
mechanical engineer to the railway, and he accepted
it . This gave him absolute control of 13,000 men ,
and the designing and carrying out of the whole of
the mechanical engineering works for all the London
and North - Western Railway system . For thirty
one years he had supreme command of things
mechanical on the line, and was responsible , not
only for the design of, it is said , as many as 4,000
locomotives, but for the invention of a whole host
of devices and apparatus for use in railway work.
A distinguishing feature in Mr. Webb's character
was intense faith in himself, very largely justified
by the successes which he not infrequently secured
In the hands of his predecessor, Mr. Ramsbottom
much more had been attempted at Crewe in the
way of working iron and steel than had before that
time been dreamt of as suitable for a railway works.
His duplex steel hammer is still there, and rolling
mills of considerable power. Mr. Webb pushed the
system still further, and put down a complete
Bessemer converter plant. He patented and made
much use of a most ingenious system of casting
engine-wheel centres. The moulds are mounted on
tables , which can be rotated rapidly on a vertical
axis. The steel is poured at the centre, and forced
into the smallest cranny by the great pressure
induced by the centrifugal effort. Steel sleepers ,
and various improvements in permanent way ,
signals, the working of points, and such like formed
the subject matter of various patents which he took
out .
It is, however , as the persistent advocate of the
compound locomotive that Mr. Webb will be best
remembered in the future . For more than twenty
years he built nothing but compound locomotives
for his fast passenger service . The first of them ,
the “ Experiment,' was put to work in 1882 .
These locomotives were quite original in principle ,
and have never been used, save experimentally , off
the London & North -Western system . Two out
side cylinders, fitted with Joy's valve gear -drove
the trailing pairs of four driving wheels. The
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leading pair had a single -crank axle, which was
worked by one very large low -pressure cylinder
between the frames. The exhaust pipes from the
high -pressure cylinder curled round inside the smoke
box, constituting a small intermediate receiver.
The wheels were not coupled , nor was there any
separate starting valve. The two pairs of driving
wheels acted on the " go -as -you -please system . '
The train was started by the outside cylinders,
which delivered into the valve chest of the inside
cylinders, and the various pressures adjusted them
selves, so that the distribution of work was fairly
equal . The great defects of these engines were ,
first, that they could not run fast down -hill because
of the great back -pressure resistance on the huge
inside cylinder, which was in the larger engines
30 ins. in diameter. Again , they were bad starters.
On the whole these engines were not a success , and
Mr. Webb gave up building them in 1897 , when he
brought ou a very fine four -cylinder compound
engine, which has done excellent work , and is doing
yet better since Mr. Whale fitted it with separate
expansion screws for the high- and low - pressure
cylinders.
Among his smaller inventions may be mentioned
a flat slide-valve, circular in shape ; the ports were
sickle -shaped to suit the edges of the circular valve.
The centre of the valve did not quite coincide with
that of the valve spindle, and the effect was to
make the slide-valve move round in the bridle, and
so equalise the wear on the faces and prevent
grooving.
Mr. Webb was a persistent advocate of steel .
He began building steel boilers in 1873 , and if steel
fire -boxes were not a success, that was certainly not
his fault. At one time he used a “ wet -bottom
fire box—we believe, to get over trouble between
steel plates and foundation rings. But they were
heavy, costly , and inconvenient, and are not now
used. Early in his career at Crewe he claimed that
he was building the cheapest locomotives in the
world -excellence not being sacrificed . It was said
that he turned out a single driver passenger engine ,
(with cylinder 17 ins. by 24 ins.) , and tender for
£ 1,800. His small six -coupled coal engines were
models of simplicity, certainly without a super
fluous part in them . He was the first to makethe
small ends of connecting -rods solid . They were
fitted with hardened bushes, which when they got
slack , were thrown on the scrap heap, new ones
being put in their places. In this and many other
ways he tried to effect economies in repairs, which
were often successful in the smaller locomotives of
the past, although they would not answer in the
present day.
Mr. Webb's temperament was peculiar, and he
was not fortunate enough to make many friends.
He never married , and there is little doubt that a
fear of the disease to which in the end he suc
cumbed overshadowed his life. He was an exceed
ingly able business man. Indeed, in many respects
he deserved to rank in the front order of mechanical
engineers . — The Engineer.

An electro -magnet, capable of unloading a car
load of pig iron in three hours, with only one
man in the crane, is installed at Salem, Ohio .
To unload this amount by hand required the
services of six men for six hours.

How
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to Make a

Light Marine

Engine .

By R. S. SOLOMON .
" HE following is a description of my model
THE
marine engine, which is my first attempt
at model making that involved any metal
turning.
The principal measurements of the
engine, which is made up from castings, are as
follows : - * -in . bore, f -in, stroke, diameter of
flywheel, if ins. ; length ofconnecting -rod, 17 ins. ;
thickness of piston , 1 in .; groove for packing ,

MR . R , S. SOLOMON'S MODEL MARINE ENGINE .
in. ; travel of valve, 3-16ths in .; axle finished to
3-16ths in. ; height over all , 51 ins.
The cylinder is supported by ears left on the
bottom cover, on two 1 -in . steel rods, which form
slide bars. The covers are screwed down each
with six steel screws, and the cylinder is lagged
with felt and faced with polished copper. The
crankshaft is built up of 4-in , steel rod, finished
to 3-16ths in ., and the webs and crank pin are
riveted and sweated . I did not use the casting
for the eccentric strap, but a slip of copper, worked
round to shape with ends turned at right angles
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and joined with a small steel bolt and nut through,
as I found this method much lighter and worked
with less friction . The bearings, eccentric and
crossheads are gun -metal ; and connecting, piston,
and slide-valve rods are steel. I may add that I
have had the engine going now several times and
it works splendidly. With only 8 lbs. of steam
pressure, it drives two 27 -in . propellers ( three
blades ), geared together, at a tremendous speed
( immersed ). I am now making a destroyer to have
the engine in . The hull is carvel built of wood
and is about two- thirds finished now. Length ,
4 ft. ; beam, 5 } ins. The boiler I intend using is
No. 9 in THE MODEL ENGINEER series, “ Model
Steamer Machinery .”

A

Model Cutter- Rigged

Yacht .

By A. J. H.
HE photograph produced herewith is of the
TH model of a yacht I owned . The model
is an exact representation of the yacht
} in. to the foot scale, and I made it during my
spare hours. The original was a 26 - ft. cutter
rigged yacht of the Itchen Ferry type , square
sterned, with cabin and roomy forecastle. The
hull I carved out of a piece of
quartering . The deck and the cabin
top were of holly , and the bow
sprit bitts, masthead yoke, and fore
hatch of walnut .
I made all the
blocks of holly, and the sidelight
screens, chainplates, masthead cap.
etc., of copper. Before fastening on
the cabin top I fitted up the
cabin properly with canvas on the
floor, cushions on the bunks, etc. ,
The
etc.
windows or
cabin
“ lights " I made of mica , glass
being too thick . The boat carried
both inside and outside ballast and
sailed well, though, of course, the
open cockpit rendered her useless
for sailing regularly, as if she
heeled over far she filled and sank .
Like all the Itchen boats she had a
very strong tendency to gripe,
which had to be counteracted by
carrying an enormous jib, as will
be seen by the very long bowsprit
(which is only partly shown in the
photograph ).
This would render
her a poor sailer as a model though
the original was a powerful and
seaworthy craft.

A HIGH STEEL BUILDING.— San
Francisco is to have a fifteen
storey steel building constructed after
All the walls are
the manner of a steel ship.
According to the Iron
to be of steel plates.
Age , it will be the first building of its kind in the
world ,
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( Reports of meetings should be sent to the offices of THE MODED
BNGINEER without delay, and will be inserted in any par.
Hcular issue I received a dear nine days before as usual
date of publication .]
London .
N

the evenings of June 7th and 14th a
of
entertained , in conjunction with the members
of the Junior Institution of Engineers, by Mr.
R. P. Howgrave -Graham at Finsbury College,
to a most interesting series of demonstrations
of the phenomena accompanying oscillatory and
high tension discharges from Tesla and other coils,
explanations of the character and uses of electric
waves, and most useful and detailed information
on their application to wireless telegraphy. The
lectures were delivered in an exceedingly lucid
manner - in such a way that the engineer not
practised in the intricacies of electrical science
could readily understand. The wonderful and
startling experiments performed by Mr. Graham
also added in no small measure to the success of
the lectures. At the last meeting a very hearty
vote of thanks was accorded to Mr. Graham and
his assistant, on the motion of Mr. Percival Marshall,
who kin l'v took the chair at bɔth meetings. This

A MODEL CUTTER - RIGGED YACHT .

was seconded by the Chairman of the Society,
and with the reply of the lecturer the proceedings
terminated . - H . G. RIDDLE , Hon . Secretary ,
37 , Minard Road , Hither Green , S.E.

The Model Bagineer and Electrician .

American Society.
New York .–At the last monthly meeting of
this society which was held at the Berkeley Lyceum
a very interesting lecture was delivered by
Mr. K. Stoye , instructor in the Baron de Hirsch
Trade School . The lecturer explained the use of the
lathe and lathe tools, with special reference to model
making. Of particular interest and value was
the description of some difficult operations on the
lathe , as, for instance , deep accurate boring , chuck
ing intricate pieces of work , the use of the lathe
as a shaper, etc. The discussion that followed
showed how closely everyone present had followed
and appreciated this most interesting lecture. It
was decided to adjourn during the hot months ,
and commence early in the fall with a series of
lectures and instructive talks interesting to model
makers. Applications for membership should be
made to the Secretary, Mr. W. E. Spon , 123 ,
Liberty Street, N.Y.C.

Practical

-Crane
Station

Letters

from

our

Readers ,
[ The Editor Inoltes readers to make use of this column for the fu
discussion of matters of practical and mutual Interest. Letters
may be signed with a nom -de-plume, 4 dastred, but the full
name and address of the sender must invariably be attached
though not necessarily intended for publication .]
A Schoolboy's Model Railway
TO THE EDITOR OF The Model Engineer.
DEAR SIR ,-I am sending you a plan of my
model gauge railway, which I have made in my
spare time after school. It is laid on boards with
sand between , and green paint round the edges.
The signals, all of which I made myself, are working
models of the somersault arms as used on the
Great Northern Railwoy.
My rolling -stock consists of sixteen vehicles.
The borght ones are as follows : Three bogie

Wallz

Engine house
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Roof extend's as far as dotted line
PLAN SHOWING GENERAL ARRANGEMENT OF MODEL RAILWAY .
OLD Ships. — What claims to be the oldest ships till
in active service in the British Mercantile Marine
is the oak schooner Dart , of Arbroath , which has
recently taken a cargo of coal from Newcastle to
Dundee. She was built at Chepstow , on the
Severn , in 1826 - eighty years ago. It is interest
ing in this connection to note that what is prob
ably one of the oldest sea-going steamers afloat in
any part of the world has now fallen into the hands
of the breaker-up. This is the screw steamer
Ariadne, which for many years has been engaged
in the Barrow -Liverpool service . She was built by
Steele & Co., Greenock, so far back as 1856, and ,
as the Dom Pedro , was employed for many years
by the Anchor Line in their American trade. Pur
chased by Messrs. James Little & Co. some thirty
five years ago , she was for a time engaged in the
Glasgow to Barrow service, but afterwards between
Barrow and Liverpool, in which service she made
no fewer than 7,000 trips. This veteran of the
sea was twice sunk , once in the Clyde and again in
the Barrow Docks . Up to the last she has main
tained a speed of 11 knots. — Engineering.

FRENCH BALLOON ASCENTS. - During the year
1905 members of the Aero Club of France have
made no less than 288 balloon ascents, in which the
total of 778 passengers travelled without a single
accident, and the total amount of gas consumed
was 9,728,680 cubic feet.

L.N.W.R. carriages, one bogie L.N.W.R. guard's
van , one bogie M.R. carriage, one bogie M.R.
coal truck , a four- wheeled L.N.W.R. guard's van ,
a coal truck, and a 20 - ton truck . Two M.R.
coal trucks (one fitted with brake ), one M.R. fish
van (covered ), one M.R. carriage truck ( fitted
with brake and moving van ), one M.R. goods brake
( fitted with brake ), one M.R. cattle truck ( fitted
with brake), and one M.R. covered goods truck
( fitted with brake) were made by myself. There
are many points, and with the exception of four,
I made all myself, including one pair of single slip
points. Three engines do the work of this system .
-Yours truly ,
F. REYNOLDS .
Stroud Green , N.
LONDON New MOTOR FIRE ENGINE . — The new
combined motor fire engine, hose tender, and fire
escape attained an average speed of over twenty
miles an hour in a trial run from Southwark to
Sevenoaks, the London Fire Brigade possess the
most powerful petrol motor fire appliance in this
country. The petrol motor is of the four cylinder
water -cooled type, giving 40 or 50 horse-power on
the brake. A water cylinder of the capacity of 60
gallons, and two cylinders of compressed air, are
carried, so that immediately on arrival at a fire
a powerful jet can be thrown without making
any water connections. The fire escape, which is
55 feet high, can be detached in a few seconds.
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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 out those relating to the Quotes
should be enclosed in the same envelope.
Queries on subjects within the scope of this Journal are replied 10
by post under the following conditions :-)) Queries dealing
pith distind subjects should be written on diferent slips, on
onestde of the paper only , and the sender's name mustbe 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, and also a " Queries and Replies
Coupon " cut out from the advertisement pages of the current
Issue. (4) Quates will be answered as early as possible after
recept, but an intertal ofa few daysmust usually elapse before
the Reply can be forwarded . (5) Correspondents who require
an answer inserted in this column should understand that soms
weeks must clapse before the Reply can be published . The
insertion of replies in this column cannot be guaranteed . (6)
AU Quales 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 :
( 16,068] Boiler and Engine. A. B. ( Twickenham )
writes : ( 1) I have an engine with cylinder 14 ins. by 3 ins. What
size boilershall I require to run this at 500 r.p.m. with a pressure
ot, say, 87 lbs. ? (2) There is a 7-in. flywheel on same at thepresent
time. Is this large enough , width of same being in . ? ( 3 ) What
power rugbt I to develop from above with 80 lbs. pressure ? (4)
Should I gain any advantage by having a second flywheel the same
size on the other end of crank shaft ?
We would recommend you a vertical multitubular boiler at
least 14 ins. diameter by 30 ins. high , with ten flue tubes, it ins.
liameter. You ought to cbtain b.h.-p. from the engine without
trouble or difficulty. You will, of course, gain no power by adding
the extra flywheel. If the engine is required for electric power
generation then an extra flywheel may help steady the voltage.
{ 15,941) 17 Marine Boiler. W. N. F. K. (Harlesden , N.W.)
writes : I have a steam engine (horizontal) , two H.-P. cylinders,
double -acting, 27 ins . diameter, sectional area 3'546 sq. ins.,
stroke 3 ins., cut-off stroke, 200 r.p.m.; boiler pressure to be
50 lbs ; size steam pipe proposed =
sectional
area two pistons
in . diameter ;
20
and want your valuable advice as to the most suitable kind of
boiler to make for it. I have a fancy for the marine type illus
trated in " Model Boiler-making," page 41 , with dry back - say,
t -in copper, 24 ins. diameter, 30 ins. long, with 7 -in . or 8 -in. fire
tube for furnace, and with fifteen to twenty return firetubes i in .
diameter. Steam to have superheating coilat entrance to chimney,
and the exhaust steam used as a blower. For heating surface,
your rule (January ist, 1902, page 22 ) works out thus
Steam used ( two cylinders) per revolution , 46 cubic ins. ; steam used
( 200 r.p.m.) = 9,200, say , 10,000 cubic ins. per minute, and at
50 lbs. boiler pressure =: 10,000 = say, 25 cubic ins. water per
405
minute.
Tben H.S. required 1,000 X 25 = 2,083 sq. ins.
12

By your rule in August 31st, 1905, issue, pp. 214, 215,
x speed x 2
H.S , - 100 area piston x stroke
VP
69'346 X 3 X 200 X 3 tosis ng lar, for
105
one cyninder, or 2,101 sq. ins. for two ditto.
I have seen a third rule in one of your numbers :
H.S. = cubic cylinder capacity x 120 = 23 x 120 = 2,760 sq. ins.
The two first are practically equal, the third much higher. Am I
right in putting steam pressure in cylinders (up to cut-off) at 50 5 = 45 lbs. per sq . in . ?
Should the grate area = heatingIOsurface = say, 200 sq . ins. ?
Should the boiler be tested to double the working pressure ?
In reply to your query , the only drawback to the type mentioned
is the fact that if heating surface is sought after the grate area an
depth of fire becomes somewhat restricted. The latter is a most
important point. In your case probably the furnace will work
out about 12 ins. diameter. The firebars should therefore be
slightly below the centre line of the furnace, so that 3 ins. depth of

fire is possible. A diameter of furnace of 7 ins. or 8 ins. in a 24-in .
diameter shell is not advisable. With regard to the criticisms of
the three rules, if you will refer to “ The Model Locomotive," you
will find that the constant of H.S. = C.C. X K. varies. The rule
H.S. = C.C. X 120 is given in " Machinery for Model Steamers,"
and applies only to smaller boilers suitable for cylinders up to
about i- in . bore. H.S. = cylinder capacity X roo is the average
rule, but you would not find any greatbenefit by increasing the
H.S. to 2,760 sq. ins. in your case. The grate area may vary
widely. Where the draught is good it may be reduced to
H.S.
H.S.
20 = G.A ; or 30 = G.A.,
In the proposed boiler the fire -grate may be 20 ins. long. With
regard to the superheater, the combustion chamber is bestposition,
as the gases aremuch hotter than the steam at this point, and the
superheating will prove much more effectual.

Cost iron
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Query No 15941
SECTION THROUGH FURNACE OF MARINE BOILER.
( 16,101 ] Automatic Cut- out. R. C. L. (Radlett) writes :
I wish to make an automatic cut-in and cut-out for charging
purposes. I have eleven cells to charge (for 20 -volt circuit), so I
should want it to work in series with them. I send you as under
the type I wish to construct. Could you tell me the amount of
wire and size I shculd want on the coils? Also could you tell me
the connections ? I can see a switchboard with one of these
instruments on it, but I cannot see the connections, as they are
all done on the back of the board, and the board is fastened up
against a wall.
As far as we can say from your sketch , the two finewirecoils
are wound to give N and S respectively, and are connected in shunt
to the supply: The heavy coil will be connected to the positive
of supply and also to positive of accumulators, so that whilst
current is flowing in one direction it is attracted to one pole of the
fine coils and repelled from the other. When current falls off or
reverses its polarity is changed, and the fine coils attract it in the
opposite direction ; hence the contact is broken at the mercury
cups. This appears to be the principle on which it works, but we
cannot make a diagram of connection from your sketch . See
article on Cut-outs in April 5th issue.
( 16,123) Silver Soldering. S. C. F. (Walthamstow ) writes :
Will you kindly give me some information on how to perform
silver soldering, and the composition of silver solder ? Also
will you give me information on brazing, or books explaining the
same ?
We would recommend you the excellent article on the subject
contained in our issue of April 23rd, 1903. Brazing and silver
soldering are kindred processes ; thelatter isthe easier where brass
work isto be operated upon , as the solder runs at a slightly lower
temperature. The composition of silver solder given in the article
is - fine silver, 13 parts (by weight) ; copper, 5 parts (by weight) ;
spelter, 2 parts (by weight) ; but for small quantities we have used
two of silver to one of brass pins (ordinary household pins),melting
both up on a peice of charcoal, turning the molten ballof metal out
on to fiat plate or the bench , and squashing it out into a thin sheet
by immediately putting a flat iron on the globule.
( 16,134) Wood for Ship Models. J. A. (Windsor) writes :
What are the most suitable woods from which to cut out the hull
of a model boat from solid block , and where could I obtain the
same, sufficiently clean and knot free, for this purpose ?
We can advise you to employ yellow pine of the first quality .
This wood can be obtained in any quantity from Cobbetts,
Ltd., Virginia Road, Shoreditch, London , E. A balk large enough
for, say, a 4-ft. boat will cost you about ios.
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(16,072) Boiler Queries. H. F. L.(Australia ) writes : I have a
small compound engine of the following dimensions --H.-P. Cylin
der it ins., L.P. 21 ins. by 21- in . stroke. I should like to know the
size of vertical boiler required to supply it with steam , to run it
at the fastest speed possible (the engine has balanced crank webs).
State also the number of tubes required and of what material they
should be. Would mild steel be a suitable material for the box
shell and outer shell of boiler ? Pressure required about 100 lbs.
If mild steel would not do, what material would be best ? and also
state thickness of plate required .
According to usual experience with this type of engine, it would
be possible to run the engine at 1,000 revs. per minute without
trouble, and with a steam pressure of 100 lbs. in the boiler. About
50 cubic ins, of water would have to be evaporated per minute.
This wouldnecessitate aboiler of at least 4,000 square ins. of heating
surface. You do not give any idea as to the ultimate use of the
engine. If it is to be used for stationarypurposes, then a vertical
boiler, using coal as fuel, about 24 ins. diameter by 40 ins. high,
with 35 to40 tubes If ins. diameter, should suffice, if a good draught
is obtainable. Mild steel for both tubes and shell may be used.
For the shell and fire -box this should be 5-16ths ins. thick, with
* -in . rivets, it-in. pitch. For oil fuel a Locomobile " type of
boiler might be employed with a shell 18 or 20 ins. by 26 ins.
in the shape of a plain drum . It should have about 120 to 150 tubes,
$ in . diameter.
( 16,182A) L.N.W.R. New Standard Tenders. B.H.H.
(Acton , W.) writes : Will you kindly publish a sketch of the new
Precursor tenders on the L.N.W.R. ?
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speed. With the car jacked up, it would be possible to hold one
wheel with the whole of the machinery in action , the wheel which
is free to revolve running at double itsnormal speed. This gear,
therefore, absolutely compensates for all inequalities in the path
of the vehicle without loss of driving power or damage to tyres of
the vehicles. Tramcar wheels, whichare fixed to the axles, suffer
very much from the abrasive action consequent on traversing the
sharp curves common to street tramways. “ As a result hard- laced
tyres and wheels are employed to resist as much as possible the effect
of this action. Check rails are used to prevent derailments of
trains on sharp curves, and, it will be noticed, are placed on the
inside rail. They act on the inside of the inside flange, and are
intended to take some of the work of the outside rail in resisting
the train from flying off at a tangent to the curve. With regard
to the tendency of a vehicle to overturn when turning sharply,
this entirely depends on the speed, the radius of the curve, and the
height of the centre of gravity of the vehicle. The vehicle will ,
of course, always fall outwards, therefore the greatest load comes
on the outside wheels. By superelevating the outside rail orwheel
path , the centre of gravity of the vehicle is thrown towards the
centre of the curve, and incidentally the pressure due to centrifugal
action onthe outer wheels isreduced and equalised over the whole set.
With a bicycle, if the path is not raised, then the machine falls in
wards. This is due to lateralfriction between the wheels and this
road being insufficient to support the machinejat the angle it natur.
ally takes in counteracting the centrifugal action. With a four.
wheeled vehicle this is quite a different matter, as itcannot lie ove
at such an angle unless the road provides for it. At all times the
vertical centre line of the vehicle is at right angles to the surface of
the road, whh is not the case with a bicycle .

ooool

Query N ° 10107
L.N.W.R , NEW STANDARD TENDER.
By courtesy of Messrs. Carson & Co., Birmingham , we are able
to reproduce a drawing of the new L.N.W.R. locomotive
tenders to a scale of 3-16ths to a foot. The width over the frames
of the actual tender is 6 ft., width of buffer beam 8 ft. 3 ins. ; width
overtender tanks, 8 ft. ; width over coal rails, 8 ft. 7 ins. ; diameter
of wheels, 3 ft.9 ins. Total wheelbase, 13 ft. 6 ins. ; length of
frames, 20 ft. 64 ins.
( 16,183A ] Vehicles on Curves. G. P. (Amoy, China) writes :
By your kind permission I would like to be enlightened, through
the M.E., on one or two questions relating to the actions which
take place when vehicles, motive and otherwise, are turning
corners ; also railways and tram - roads, engines and cars. Does a
four -wheeled motor-car, when travelling at a moderate speed round
a corner , ride on its inner or outer wheels ? According to my working
out on paper, the inner wheels are on the ground , the outer off the
ground ; when in practice it is just the reverse. Comparing the
same with a railroad, we find the outer line is raised considerably
above the inner, also a double line is laid inside the curve. To me
the practical reactions between the motor -car and the railway
engine are the reverse . Would you kindly explain the same ?
Replying to your queries, we may say that the difference between
the road vehicle and that which runs on a railway in the matter
of compensating for the outer and inner paths of the wheels when
rounding curves is considerable. Railway vehicles have practically
no means of compensation, the little that the coning of the tyres
does towards this being negligible. In traversing a curve, therefore,
the wheels take their chance ,one or both wheels failing to describe
a true rolling action over the rails. The curves of an ordinary
railway, around which the vehicles pass, are, however, of very much
larger radii than in the case of a motor-car or omnibus turning a
street corner. Therefore it is invariably the practice to fit
driving axles with a differential gear. This system of cogwheels
allows the wheels to work in unison on the straight, butas soon as
one wants to go slower (as, for instance the inside wheel when the
car is turning round ), itcan do so with practically no extraloss of
power, the outside wheel travelling at a correspondingly highe.

( Scale : Po-ths. in . to 1 foot.)
[ 16,180] Lighting from Primary Batteries. T. B. H.
(Heaton) writes : Will you kindly answer the following ? I wish to
have an electric light (about 5 co-p .) off batteries, to be on for about
two hours at a time. The batteries must always be ready for use ,
and need very little attention , Ihave plenty ofroom to store them .
Would an Edison -Lalande be the best ; or what kind and how
many ? What voltage lamp would be suitable ? Would primary
or secondary batteries be the cheapest to use ? If you will give
particulars, I shall be greatly obliged. I have your handbooks on
Batteries and Electric Lighting ; but this is for a country house
for someone who is not accustomed to batteries. I have a 20
volt 2 - amp. dynamo. Should I be able to have it driven by a wind.
mill, such as described in THE MODEL ENGINEER, May 24th, page
487 ? If I had two good balance wheels should I be able to light
two be
5.c.-p.
lamps
will
suitable
? each satisfactorily ? If so , what size windmill
Yes ; Edison -Lalande would do very well. Instal a sufficient
number to give you the required voltage. ALLO-volt lamp woul
be used , consuming about 2 amps. , or perhaps less ; hence about
thirteen cells would berequired . Secondary cells- if you have
convenient means of charging them - would be the cheaper in the
end. You will find
the other a very expensive way of obtaining
your light-- no matter what kind of primary cell you use . Re
dynamo. The windmill you refer to is absolutely no good for
developing power . The 20 -volt 2-amp. dynamo, if supplied with
sufficient power, would supply two 5 c.-p. lamps easily. Power
required would be about hi- p. We have no data of suitable
windmill to hand at the moment, but hope to be publishing some
thing on windmills very shortly , which , perhaps, will assist you .
( 16,113) Fitting Cores for Field -magnets. J. C. A.
(Newcastle -on - Tyne ) writes : I am making a 24 -watt Manchester
type dynamo and am in difficulty about the fixing of the cores .
The method I have adopted is as follows :-1 turned down and
screwed one end of each core and tapped the bottom field -magnet
casting samesize so that the cores could be screwed in . Of course,
not being able to make both ends to screw in , I had to drill and tap
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the other ends of the cores and also the top field -magnet casting
and screw them together with an iron bolt. Do you think this
arrangement will carry the magnetism as well as making the core
ends a good driving fit ? A friend of mine says there will be too
much air space between the threads, and I may say that they are
not very tight. If it is at all possible I do not want to make new
cores , nor to start winding or any other job till they are finished .
A driving fit would be better, but no doubt if you make the
cores a good tight fit the results will be satisfactory. See that the
core butts truly against the face of yoke.
( 16,203] Foundation for Small Plant. S. C. H. ( Twickenham )
writes: I have a { b.h.-p. engine, and a 100 -watt generator, which
I want to bolt down and run, but it is essential that the plant
should run as noiselessly as possible. If I bolt the dynamo down
to heavy wood baulks on four blocks of rubber, would this conduce
to silent running, or what other device would you advise ? I have
also a set of accumulators, consisting of seven cells ; each cell has nine
plates, fivenegative and four positive; the size of plates is 51 ins. by
21 by 3-16ths ; what is their approximate capacity ?
( 1) Yes. A solid concrete bed is often found to give good results,
but of course there may be vibration transmitted . If the concrete
block were enclosed on all sides and bottom with a few layers of
cocoanut fibre, it might conduce to quiet running. (2) Re accu
mulators. Reckon 15 to 18 amp. hours per sq . ft. of positive
plate surface.
( 16,205] Heated Field Coils of 220-volt Motor. H. C.
(Sunderland) writes : I shall be much obliged if you will kindly help
me in the following difficulty. I have a motor, as per sketch (not
reproduced ) and sizes given which I wish to run on a 220-volt
circuit. It runs at present with a resistance, but gets hot, chiefly
in one field . The winding is as follows : - Armature, 14 ozs. of No.
27 D.C.C. (20 sections) (this was all I could get on ). Owing
to an error, one field is wound with 3 lbs. No. 22 D.C.C. , and the
other with 3 lbs. No. 23 D.C.C. This latter is the one which gets hot.
The armature seems to keep cool. What I wish to know is, can I
obviate the heating by adding more wire to one or both fields, and
can I also increase the power, which at present seems to be about
† to th..p . ? Or could I preventheating by inserting resistances ?
Length of tunnel, 4 ins. ; gramme ring cogged armature, 20 sec
tions ; diameter of tunnel, 34 ins. ; diameter of field magnets,
24 ins.; height of space for wire, 4 ins. 220 volts, if possible,
though I do not wish to re-wind it entirely. It is series wound .
I have your two handbooks, from which I wound it as nearly as
I could calculate.
The field wound with the finer gauge wire is evidently getting
rather more current than it can take without heating. There is
no harm in this, provided the heat is not sufficient to burn the
for fields,
insulation. You should really use a larger gauge wire wind
both
as machine is series wound, say No. 20 S.W.Ğ. If you
be wasted
full of 20, you will probably get better results, as less will
in heat losses through present wire being rather small gauge. Use
a starting resistance if you desire to rewind fields.
(16,212) Coupling for Direct Running. P. L. B. ( Barnes)
writes : I wish to arrange a 3t b.b.-p. petrol motor (2 cylinders 23
ins. by 2 ins.!, and a 500 -watt Avery-Lahmeyer type dynamo on
one bedplate direct coupled ; speed about 1,600 to 1,700 r.p.m.
I have castings of a coupling as per annexed sketch (not re
produced), which is full size of castings. As I presume it would be
advisable to use a flexible coupling both in case of any variation of
rate of wear of the differentbearings,and in order to allow the arma
ture totake up its exact longitudinal position when magnetised ,
I shall be much obliged if you will be good enough to suggest a
simple and efficient manner of doing this . The ends of shafts enter
ing coupling will be about } in . diameter in each case .
You will find a rigid coupling is more satisfactory. If you still
wish to use a flexibleone, we advise you to obtain a special coupling
from some maker, such as George Adams, or Burton Griffiths,
( 16,200) Rules for Model Raters. F. G. H. (Darwen )
Yacht Club here, only recently started,
writes : We have a Model
and so far this season a number of races have been held . The rules
embody the size of craft allowed,viz., 2 -raters. Most of the members
have built their own boats, 30 ins. L.O.A., L.W.L, abcut 24 ins.,
beam 8 ins., draught not to be more than 41 ins., sail area 490 square
ins. To my mind a 2 -rater should not be more than 15 ins. long, it
ins. water line, sail area 272 sq. ins.; this, it seems to me, would give a
very proportionate sail areafor the sizeof the boat, say, 3 ins. or 4 ins.
beam . My reason for asking is to arrive at a correct idea of the
situation. The following is a copy of the rule which was given to
me for my guidance : - " The L.W.L. sail area should not go
more than twice in 12,000.” Will you please say if this is correct.
I have read with a good dealof interest Mr. H. W.Savage's letter
on " Sea -going Model Yachts," April 23rd, 1903, in which he gives the
formula for ascertaining the rating. He appears to have built
his model after the design of the large 40 -raters of 1,900 , now done
away with .
There seems to be some mistake in the rule, for if it were to
read L.W.L. X sail area should not go more than twice with 12,000,
it would be possible to have a boat as large as you liked, as it does
not check anything. Perhaps the rule is to read 12,000 should not
go more than twice into L.W.L. X sail area . Then, of course, the
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boats longest on L.W.L. would have the smallest sail plan , andı
those with the largest sail plan would have the shortest L.W.L.
It, therefore, depends upon the conditions under which the boat
is to sail whether she shall have a large or small sail plan ; also the
power of the boat. Thus, in exposedwaters it will be found better
to have a good length of L.W.L., and therefore a small sail plan.
The above rule has never been used by the Y.R.A. for full-sized
yachts, but as model yacht clubs sometimes make rules of their
own, we have suggested the above. The rule for raters once used
by the Y.R.A., and very often used for models now, reads, sail
6,000 ."
area X L.W.L.
( 16,206] Brazing and Silver Soldering. H.W.N. (Chester
field )writes : I am attempting to build the hot-air engine as des
cribed in your No. 9 handbook . I notice "brazing " figures rather
largely in its production. I am a beginner in model engineering,
and have no knowledge whatever of the art of “ brazing." Will you.
please inform me if it is an art to be successfully undertaken by a
beginner, and if so the outfit that would be required ? I should
prefer doing it myselfif it is not too difficult.
We would not advise a beginner to commence with brazing "
brass and copper work at the outset, but rather to attempt silver
soldering. This is a much more suitable process, and is fully des
cribed in an article by Mr. J. E. Clogg in our issue of April 23rd,
1903. Where iron and steel work has to be united , brazing is, of
course, the best process, and as it is very similar to silver- sol
dering (or vice versa, silver-soldering is a species of brazing, where
the " solder " is a metal which runs at a lower temperature than
brass spelter) you should be confronted with no insurmountable
difficulties. The apparatus required for brazing and silver- solder
ing is identical, and is not very expensive or difficult to make.

The News of the Trade .
Reviews distinguished by the asterisk have been based on actuak
Edlorlal inspection of the goods noticed.
* A New Dead - Weight Safety Valve.
In modern steam engine practice the dead -weight safety valve
is much favoured in lieu of the time-honoured lever valve, and
this being so , there is no reason why model engineers should not use
for their stationary boilers the more up -to -date fitting. The
valve Messrs. W. J. Bassett-Lowke & Co., Northampton , have:

W.J.B- L & C .

W. J. BASSETT-LOWKE & Co.'s . MODEL DEAD
WEIGHT SAFETY VALVE .
just produced is well made and finished . It is very simple in
its construction and can easily be fitted to any style of station
ary boiler. It is supplied with four weights, but the column
is long enough to take a fifth disc should a higher working
pressure be required, and is listed with or without the weights
Further particulars and prices may be obtained from the makers,
mention being made of this Journal.

New Catalogues and Lists .
Clyde Model Dockyard and Engine Depot, Argyle Arcade ,
Glasgow . - We have received the complete illustrated catalogue
issued by this firm , comprising model steam engines, boilers,
cranes, locomotives, rolling stock, model signals, bridges, rail
way stations ; also parts and fittings for model en zines and
boilers. Space is devoted to model sailing yachts and every
description of miniature fitting. The catalogue includes electri
cal and other novelties, such as small motors, flash lamps ,
coils, &c. The list will be forwarded post free during one month
to all readers making application and mentioning this Journal.
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E much regret to have to record the death
WE of Mr. T. H. Hawley, who will be remem
bered by our readers of a year or two ago
as the author of some very practical and instructive
articles on motor-cycle building. Mr. Hawley
was for many years past recognised as one of the
few journalists on the cycle and motor press who
combined sound technical and workshop knowledge
with a marked facility of literary expression
Originally engaged in cycle and motor building
in Yorkshire , he had been in touch with both the
trade and the popular development of cycles and
motors for practically the whole of his business
life , but in recent years his energies were exclu
sively devoted to technical press work . Apart
from his staff contributions to various cycle and
motor journals, he wrote several excellent hand
books, including the useful little volume in our
own series of Practical Manuals,' entitled “ Petrol
Motors Simply Explained .” He passed away at
his residence at Reading a fortnight ago , through
heart failure . He will be missed by a wide circle
of friends and readers.
The Annual Summer Meeting of the Junior
Institution of Engineers will be held in July this
year, instead of in August as has previously been
the case . The South Lancashire district will be
visited , the head -quarters of the Institution for the
week of the meeting being located at Southport.
Amongst other attractive items in the programme
there will be a visit to the works of the National
Gas Engine Company at Ashton -under -Lyne,
with which concern the President of the Institution ,
Mr. Dugald Clerk , M.I.C.E. , is actively connected .
*

As is usual at the close of a half-yearly volume,
we give with this issue an Index to the Contents
from January to June. Cloth binding cases for
the volume may be had from our Publishing Depart
ment, price is. , or post free is. 3d .
We now have under consideration the entries
for the last of our six Workshop Problem Com
petitions, and we will announce the results in the
earliest possible issue. Our task on this occasion
is a little heavier than usual, as we have to collate
the results of the whole of the six problems, in order
to be able to announce the name of the winner
of the special £ 5 prize offered by Messrs. Drummond
Bros. , Ltd.
Answers to Correspondents.
0. S. ( Greytown , Natal).---We do not know of any
manufacturer who is listing sets of castings
for the model in question .
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G. K. (West Ham ) .—Thanks for your letter, which
we shall publish as soon as possible.
New READER ( Manchester) .— Please send your
full name and address, and we will reply.
D. NEWTON .-- Mr. Hewitt has kindly consented
to describe the construction of the “ Hipp '
electric clock.
C. W. 0. (Battersea ).— We thank you for your
workshop note , which we shall make use of as
opportunity permits .
A. E. B. ( Bayswater).-Experiments with small
induction coils are given in the issues for October
15th and November 19th, 1903, and March jotk ,
1904 .

Notices .
The Editor invites correspondence and original contributions on
all amateur mechanical and electrical subjects. Matter intended
for publication should be cleariy written on one side of the paper
only.and should invariably bear the seader's name and address. It
should be distinc :ly 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 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 andprice 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 : Sponand
Chamberlain , 123, Liberty Street, New York, U.S.A., to whom
all subscriptions from these countries should be addressed .
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